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Evaluation of an Enzyme-Linked Immunosorbent Assay for the
Detection of Aflatoxin B; from the Imported Cereals

Shon, Dong-Hwa*, Ae-Ran Park and Yin-Won Lee

Research Center for New Bio-Materials in Agriculture,
College of Agriculture and Life Sciences, Seou! Natronal University, Suwon 441-744, Korea

Abstract — In order to evaluate an enzyme-linked immunosorbent assay(ELISA) for practical use
in detecting aflatoxin B,(AFB,) from cereals, we compared AFB, concentrations of samples contami-
nated artificially or naturally that were quantitated by the ELISA with those spiked or quantitated
by HPLC. Cotton seed meals(19 items), rape seed meals(11), soybean meals(9), and corns(3) impor-
ted from foreign countries were used as sample cereals. The standard curves of each cereal class
showed that 1~100 ng/g of AFB, from cereals could be assayed by the ELISA. When artificially
contaminated cereals were assayed by ELISA, the average recovery of AFB, from samples spiked
to 3 ng/g and more was 138%(68 ~193%), although that spiked to 1 ng/g was somewhat high(268%),
The average C.V. of recovery was 7.0%(0~22.2%). When naturally contaminated cereals were assa-
yed, the concentrations of AFB; below 10 ng/g especially from rape seed meals quantitated by
ELISA were much lower than those determined by HPLC. However, the concentrations of 10 ng/g
and more from samples, except a few extraordinary samples, quantitated by ELISA were similar
to those determined by HPLC, especially in case of cotton seed meals whose average recovery
(ELISA/HPLC) was 153%. In conclusion, the ELISA was elucidated such as a practical tool to
detect AFB,; of 10 ng/g and more from cereals.
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&S ¥ 7 UES /PEE kit v =2 ImmunoSy-
stem, Inc.(Scarborough, ME) %ol #FE3}s)e
o skl glont, We Aze AMEAle #Huid A
H7} 489 Zlo® o4k oeb el o
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ZhA] & Ao e o] FElEA A 74 af-
latoxin B,(AFB;)S HEZUAo®2, 4w SAy]
(ELISA) ¢l 2J&t 855 Alue] £42 Al =35t
%, thEE3HA el = B3 Ak aete] majb
$-o] vlwA A gAlz}r} vl & SHAFB, #HAlE
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AFB,, Tween 20, 2,2-azinobis(3-ethylbezthiazo-
line sufonic acid(ABTS)) 5 Sigmasl8] AF&
o] -8}l 31, FAFB, &4 U AFB;-1-(O-carboxyme-
thyl) oxime-horseradish  peroxidase (AFB,-HRP) +
AR GollAe} - vy o g Fu|sled ALR-319 (5,
6, 15). Acetonitrile, CHCl;, #n-hexane, methanol
(MeOH), trifluoroacetic acid(TFA) & 7]e} A|ef&
GR& A}&3}edt}). Microtiter platex= NuncAle] Ma-
xiSorp®-%, microplate reader+ Flow LabA}l2] Mul-
tiskan MCC/340 P& A}&3}%.
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|AHASZEHY(ELISA)

B A #Y3 AYH(direct competitive ELISA)
of 2)ale] B3}k (15). 5, coating buffer(0.02 M
tris, 0.15M NaCl, pH9.0)< 1/5,000= 3]43t 3
AFB,; &4 100 wW/E- microtiter plate®] wello] A-$iL
4T 38w == 37C, 3A17F ®FA|s}ed coatingA) 7l
% wash buffer(0.02M tris, 0.15M NaCl, 0.05%
Tween 20, pH7.4) 180 W/ 2 33] A3t} 1 o5
wash bufferel] 1/50°2.% 34181 AFB,-HRP2} A8
£0(70% MeOHel| €35 AFB, £)9] 1:1 &
ghel-2- 100 WA wellel] 3L AR2-ofl A 1A]7F WFx] 3}
o] ZAgH el A - gnkg2 AlFrch Wash buf-
fer 53] 4|23 ¥ 7| 449(0.1% ABTS, 0.1 M cit-
ric acid-phosphate buffer, pH 4.0, H;0.& A}-8-21Z o]
0.02% A7}) 100 W& A7ste] A2l 2047 W
2zl Ao AAIZ] obf, WA A[(0.1%
NaN;) 100 WS A 7}stdc). Microplate reader® s}
A 405 nm () 233 492 nm) ol Az welld] FHE
(Aws) & FA3Ec) 5 A8l sl zH7zF 374
A2 well& AREEte] Loz FHEo HAFhoE
4315k

ELISAE {8t A9 &2

FEAR Fol ¥ AFB, & FEF3l7] $i8)ed
B ZE 10gel F&2vlel 70% MeOH 50 mi& 7}
gke] 1A]7F wubgk ¥ Whatman 42 o328 %
Az}, o] oA S FAhBHow Al8Elr) XFE
e 2L A3 EA48Ne, edFHR ke
FFEN FEHEZ HrIjE A& AHE-3kgdc)h A
spike test® ¢3lo] od=H A ¢ EHIFE 10go)
JdAgge] EFEF2(AFB)E #H7Esl] AelA &
Sub b g g, §lef 22 wiew &I F
Aol Algsledc), AFB,S) #Hrl= 1, 3, 10, 30, 100
ng/g =2 27t 2704 A els}eich

HPLCO| 2|3t AFB,2| £4

500 m/ AtzhE )=o) vl gt 50ge] A& e} 254
celite, 250 m/ CHClL;, 26 m{ H,05 w3 30%7F A
B2 &3 = o33=](Toyo, No.2) & of3}3}3lct.
65 m/2] of}el-& bS53 ¥ 2mi CHCLel 5o
6 m{ n-hexane®} 3§17 Sep-Pak silica cartridge(Wa-
ters, Part No.51990) ¢l F<¢isteicd, 15 10 m/ n-he-
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xane 2.2 A A3}l 150 mi ¥ ether-hexane(3: 1, v/
v) 2.2 t}A] A A&3E 3 150 m/ CHCl;-MeOH(97 © 3)
2 &&5A3ch §ENL s F 3ml CHCLE
=0l o]F 1.26 mi& vial® ZHc) olF AUk
g o]-83led ZAxAlA TAA7IR] WEFEch
HPLC HA4x] 7zx% FZEFF 100w TFAE @32
187} vortex® wHF ¥ 900 W acetonitrile-H,O(1 :
1E ohi] E3Fslgdck 1 m/2] A8+ membrane fil-
ter(Whatman, polypropvlene backed, 0.5 ym)& ©l
S8t o3t & FAMsiqict A4 columnd Zor-
box-ODS(®4.6 X 150 mm, Cy)-S, 58| E+ ace-
tonitrile-H-0(3 . 7) & 1 mi/ming] F&52=2, &2
3 371 & 7] (Shimadzu, RF-535) & ©]-8-3}of of 7|4}
345 nm, WE5A 440 nmE. )3}l o}

4 =

FB, 52 =4& ELISAZ 2% d
AL frlSuz 54LE FE4]
g-xo] F&d Fof A STl
Aol (14). welr] ZErFENE clr] 343}
ELISA] AR8-3l71% sh Zhwrl ez 2 2(4, 8,
10), 22v(70% MeOH) 2] AFB, F%ol oz}
AEE BESAE BAsSgh & HPLCY Z=
He] AFByo] 299= 7] & zlog vehd &4
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Fig. 1. Standard curves by direct competitive ELISA
for AFB, in soybean meal, cotton seed meal, corn, and
rape seed meal.

Each point and bar represents an average and standard
deviation of 3 determinations,

Table 1. Recovery of AFB, from artificially contaminated samples as determined by direct competitive ELISA

Added Detected (ng/g)* Recovery (%)
(mg/g) Cotton seed  Rape seed Sovbean Corn Cotton Rape seed Soybean Corn Average
meal meal meal seed meal meal meal
1 33+ 0.4(12.1) 1.8+£04(22.2) 2.3+0.3(13.0) 3.3+0.1(1.5) 330 180 230 330 268
3 46+0.1 (2.1) 33x0.0 (0.0) 50%£07(114) 538% 1.0(17.2) 153 110 167 193 156
10 11.2+04 (36) 99+ 1.1(11.1) 17.3£ 04 (2.3) 15.7£0.2 (1.0) 112 99 173 157 135
30 24.1%+23 (9.5 320+26 (8.1) 348+0.5 (1.4) 440+ 6.1(13.8) 80 107 116 147 112
100 679100 (0.0) 144+ 00 (0.0) 1531+ 8.8 (5.8) 184+ 2.1 (2.5) 68 144 153 184 137
Mean Recovery, % 149 128 168 202 162
Mean CV., % 5.5 8.3 7.0 7.2 7.0

*Meant SD(CV, %) of 2 rephcates in 3 wells on a microtiter plate.
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AfFoz 2HAR! AlES 24 LHdE ABelME, FEA mE BRI Afe]r}
2Aeh, AP, e, S F 4 FE9 7l aoA @A 9skr] gie] ex7h 2 Jeld S

FAE FHEel 1~100ng/g =2 AFB;= 23 gt ez AgzhzElcl e} o]ry) e wn
(spike) 212l F, 70% MeOHE F4E FFEF3}o] dAde AR ks gl Sz ¥l TEA| 9
ELISAE s3teich #9 ZEFAE 7ITo= gt F5E2 & Fuke] 2% 2227} spike ol o] 3}
spikedr 7z} A189 HFFHEE e E A3 #7 128%(99~180%) & 71 eok,?za}gicﬁu} IS
A= Table 13 2o} WA R EH 2= spike] Ko} 9] 73§ 202%(157~330%) 2 2vj7} =& A&
U7t Fobr] H 162%(68~330%) E ek 538 weRgch 2} B4 2] A el BAlAx (Hol A
Ing/ge] AsxE= LG AF 2 3= A FIC0V)T H 7.0%(0~222%) =2 v)§ k33l
el 37 268%2] A AE Bk ol AFERE o

Table 2. Comparison of results of ELISA and HPLC quantitation of AFB, from naturally contaminated samp-
les

Sample AFB,; (ng/g) Recovery Sample AFB; (ng/g) Recovery

Cereal No. & (E/H) No. & (E/H)
country* ELISA HPLC To country ELISA HPLC T

Cotton 6 C 16.6 185 90 66 C 151 81.9 184
seed 14 A° 7.1 0.0 — 95 C 39.7 21.1 188
meal 15 C 42.6 7.7 74 107 C 26.3 204 129
(78 C) 27 C 28.1 26.8 105 108 C 224 20.6 109

32 C 53.6 52.8 102 111 C 19.0 519 37

34 C 3.8 1.1 346 120 C 22.4 11.1 202

35 C 34 1.3 262 123 C 60.1 bl.1 118

36 C 104.5 11.7 (893)° 125 C 74.0 76.2 97

48 C 106.9 7.7 (1388)

57 C 16.6 0.1 182 Av. 44.3 28.9 153°
Rape 38 € 0.2 3.5 6 80 1 2.6 4.3 59
seed 43 C 04 9.0 4 83 1 0.0 2.4 0
meal 53 1 0.0 4.7 0 94 1 0.3 1.9 16
37 C) 56 1 0.2 2.1 10 118 1 0.0 (0.5 0

67 C 0.2 10.1 2

72 1 17.2 2.1 (814) Av. 2.1 4.1 59
Soybean 5 1 1.7 3.7 47 65 C 1.9 (0.5) 380
meal 28 1 3.2 0.5 49 77 1 2.6 5.1 22
(44 C) 39 1 2.6 1.6 165 110 C 1.7 4.1 41

47 C 14 0.0 — 110 C 1.7 4.1 41

47 C 14 0.0 —

55 1 1.9 1.1 173 Av. 2.1 2.8 75
Corn 29 C 13.5 26.8 50
21 C) 30 C 0.0 8.9 0 Av. 6.8 17.9 38

'(AFB, conc. by ELISA/AFB, conc. by HPLC)X100.

“Country: C=China, A=Australia, [=India.

‘Sample 14A was cotton seed, which was not defatted.

‘Standard sample No. and country for the standard curve of ELISA.
"Extraordinarily large amount of recovery.

“(Average AFB, by ELISA/average AFB, by HPLC)x100.

"Trace by HPLC was assumed as 0.5 ng/g.
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XNHEoz2 2HE AR &4
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g akgel 4] 50 ppb 13kl #H(1,2)-& Flshd F
3] A83r} shesloia g zhxlch

d

0% & odtol| A9

=
Baubdl e o2 ubyal vlwalr] 9)sked, 2d o
Srof| 4] glAvka gl AFgiA Q) aflatoxin ?'];’“tﬂ 2
oropr A2 op&# o)k &, ELISAE o]8-gt

Boaubd (AR 0 Afla-20-Cup, Agri-Screen, EZ-Sc-
reen) | } immuno-affinity column2- ¢] &3+ ¥-A{u}
H (AR Aflatest, OXOID, SAM-A, HV-minico-
lumn)-2 A5 Q)= olE Algd# gl vhye o] ¢
Ho 2 10ppb olAe] HEAE 4o 29X A

52 ¥AA 3 3pgeo] H 200% 7FEFe]l e (9).
wil, Akl ed® 207 7hEEe] &pAlR AR
1 382 A ek o Agri-Screens A2t
e B FAA R FAE A VRS, of
Agri-Screen® TLCel] &gt Aijel= ZAHAHSE

359

ARy Ak vl gl Ze|a o= b
o)zl =x] B Hel A gl it B-A x| o %9}
BlaA] AA g Ape] & viebd Ao ARTH9). matA,
u ‘:’é:f‘oﬂfﬂ—g} u,gqﬁ}_ﬂda 01-9“,{_] cg 1?{} A]&{jx-lc]
ihdel wlwE o o= ke FF aflatoxing] EA{uby

HE(15) ol A HEX nlell 9-]?"3}‘5 1 ApEE-o] 3~
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