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Abstract

A simple and rapid ELISA (enzyme-linked immunosorbent assay) system for fumonisins, a group of po-
tentent carcinogen, was developed. To produce anti-fumonisin B1 (FB1) antibodies, FB1 conjugated to
keyhole lympet hemocyanin (KLLH) and Freund's adjuvant were immunized into rabbits subcutaneously 3
times. From one of the antisera showing high titer and good competition with the toxin in ELISA, polyclonal
antibodies were purified. The cross-reactivities of the antibodies against fumonisins B,, B,, and B, were 100%,
69%, and 166%, respectively. When competitive direct ELISA established by use of the antibody was applied
to the spike test of FB, onto uncontaminated corns, the assay recovery was unstable unless 75% methanol ex-
tracts of corn were diluted to 1/100 with buffer. In that condition the mean ELISA recovery of FB1 from
comns spiked 1-30 pg/g was 67% and stable (coefficient of variation (CV) of each recovery percentage, 3.4%).
The results suggest that the ELISA system established in this study needs no cleanup procedure and therefore
would be powerful to screen a large number of corn samples contaminated with fumonisins.
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(KLH), Tween 20, 2,2-azino-bis (3-ethylbenzthiazo-
linesulfonic acid) (ABTS), sodium borchydride, glu-
taraldehyde, goat anti-rabbit IgG-HRP conjugate -2
Sigmarte] A|E-E o83l Freund's adjuvant
(completefincomplete), periodate activated HRP (horse
raddish peroxidase), ¥ #Hekg& micro BCA kit
(#23235), 8} A% A8 protein A column (ImmunoPure
Plus 1gG Purification Kit, #44679}2- PierceA} 2 5€}
s, 7leke] Aokt 471801 GRFoNY
1 o4& AHgstelch. B, Cawood 5] mbiol
ofste] FB.& WAlshe AolA] oAl
HAjste] Al&sledr). Microtiter platet= NuncAle]
Maxisorp-%,, microplate reader= Bio-TekA}2] EL
307CE AMg-3hsT).
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Usleber 52] whH& 277s)e] wedglgl FB-
KILH Z&AE A 23t} 0.01 M phosphate buff-
ered saline (PBS; 1.9 mM NaH.PO,, 8.1 mM Na,HPO,,
154 mM NaCl, pH 7.4)l] thaled =4+ KLH, 6.7
mg¥ FB, 2 mgs 3N &3 faligt & 1.2miE
FH[ 3k oJ 7)ol 1%2] glutaraldehyde (v/iv)E 28 pl &
Aatol A7ksha AbolA] 347k snkalsich. wkgol
1t k- PBSel| tlsle] FAI8l3 FB,-KLHE ¢4
o0] o]% WRRBSUA Welo ALgsict
4 %% BCA kit® o] &-3}e] 7-3hgr}.

FB-HRP Z&tAe] M=

743t ELISAe)| A}43}7) ¢|& FB,-HRP AFAZ
oh53t 2ol EHisksich Imagawa 5009 whiS 3
Z3to] 0.4 mge] FB# 1mge| periodate activated
HRPE 05 mi2] PBS (pH 7.4)el| G-shato] Agoll4]
1217} Hb8-A1 70 ohg, o 7)o 10 ple] A (5 M so-
dium borohydride in 1 M NaOH)Z- & 7}s}o] AFLef 4]
1587 BH-g-A 715z, o]ofA] 20 W2l quenching buffer
(3 M2] ethanolamine, pH 9.0)y8 A 7}5lo] v} Ab2-
A 1582 Aejstsdeh. vh-go] it 4918 PBSel| F
A ated 3] patgict.

Sol|at e it

FB,-KLH A3 A& =73} PBSo| €327 Freund's
complete adjuvante} &7 Zeku]g SE-g ukEo],
A 2.5 kg71eF2] New Zealand White 3} £7) 3viz]
of situlete] ohelt 100 pgd SskRabsisich 3
w3, 55 Fofli= FB,-KLHE Freund's incomplete

adjuvant®} Eepu) s ekl o] 7HH 100 ugH)
£719] ol 3)s} A2 1 ‘éﬂam. oF o 39l ¥
®7) A9 g zrg vhele 50ml sk e
ok AY 390 ke Aol skl Bag
SIAZ F, QAEele] FARE Felsholcy. o

A2l AAE 218kl protein A column-g o]-&3}3ic}.
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Fumonisin®] #4& $13le] &gt 2w <&
748k ELISA (competitive direct ELISA; cdELISA)?]
2718 o83 2t 8 AE coating buffer (0.02M
Tris, 0.15 M NaCl, pH 9.0)el] 10 pg/m/2 314gh o
100 WE welloll A3 4°CollA] 3}2uF kx| sled
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S YA AZollA 3087 uhA sed A A ] opS- ub
A2 4(0.01% sodium azide) 100 WS A 7Fskdch.
Microplate reader=. 3}AF 405 nmol| 4] 7} welle] -3
& 24skach. 7 AR 149 well & Aol
e Fe] W n s

Hol WAIS

B EEE H1

o] ol 4 g EApah] Sfshed FAHELe dh
3FB3}E A o] WX Pﬂ 2-(cross-reactivity )2 cdELISA
2 3Askslch 2, 27 S48 Shgelel] e 3
43 FARFA(FB;, FB)YE FBiAlol Al§-&lof EL-

ISAE sslsict wahik-g-o] Hxi= 3FB&Halol o
g FB-HRP9] A& 50% #3l8l:= FBY ¥ &,
FB,-HRP9| ZA3}& 50% A3t 41540 52
v %3 e 2 ehigd e}

/M2 2UAZ] FB.2| 5|8 24

L55 FBo 2% 48 $14l fumonisine] 713}
E3 295 Aeg RaEy gl 2aeE A
Fof AR ARgsholnh el HA] e F4AlR 10
goll, acetonitriledl] =-¢] FBS LA ef Hr}lsta A
oA aFER; ukx| gl & o] E AbzHluskel) @ 75%2]
methanol & 30%-7} 1€}, 2&3)0] ¢dELISAZ 348

5 BA1s)9d chspike test). E2 ol wel $4

1
s



2= % Fumonisin®] &4

1004 T I

v FBa2

- T
N * FB
SR v FBs

50 }-

B/Bo (%)

0 ! N I . N
1 10 100

Conc. of Fumonisin (ng/ml)

Fig. 1. Reactivity of specific antibody towards fumon-
isins as determined by cdELISA
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Table 1. Cross-reactivity of FB; and its derivatives
with anti-FB, antibody as determined by ¢cdELISA

Toxin displacing 50%

. ST
Toxin of FBI-HRP, ng/ml % Cross-reactivity
FB, 12.6 100.0
FB, 18.2 69.2
FB; 7.6 165.8

" Conc. of FB, displacing 50% of FB1-HRP
Conc. of toxin displacing 50% of FB1-HRP

% 100

et Ad-& 50% 85l FB, FB, FB:2] ¥E+
12,6, 182, 7.6 ng/mio|iT}. o) 232E] T3t 349
FB,, FB, % FB.ol th&b axHb-g-8-2 747} 100, 69.2,
166%°] i} (Table 1).
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Fig. 2. Dilution effect of MeOH and corn extract with
buffer on cdELISA standard curve Standard FB1 was
dissolved in wash buffer, 75% MeOH, and corn extract of
75% MeOH which were diluted to 1/10 with wash buffer

Table 2. Recovery of FB, from spiked corns after 75%
MeOH extraction and subsequent dilution to 1/10 with
wash buffer as determined by cdELISA
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Fig. 3. Dilution effect of MeOH and corn extract with
buffer on cdELISA standard curve Standard FB, was
dissolved in wash buffer, 75% MeQOH, and corn extract
of 75% MeOH which were diluted to 1/100 with wash
buffer

Table 3. Recovery of FB, from spiked corns after 75%
MeOH extraction and subsequent dilution to 1/100
with wash buffer as determined by cdELISA

Detected, ng/g (Recovery, %)

Detected, ng/g (Recovery, %)

Added MoOH B Added MeOH E
n N e xtract ng/g) 1) e xtract
(ne'e) Buffer A0 di’  (1/10 dil)" g/ Buffer” /100 dity’ (17100 dity’
100 104 (104) 147 (147) ND? 100 70.8 (70.8)  ND” ND?
1,000 353 (1353) 383 (383) 284 (28.4) 1,000 552 (55.2) 222 (22.2) 317 (32)
10,000 4,528 ( 45.3) 3,550 ( 35.5) 4,650 {46.5) 10,000 8213 (82.1) 6,735 (67.4) 6472 (64.7)
Overall recovery, 61.5 [40.3]" 738 [369P  [37.5) Overall recovery, 69.4 [68.7]" [44.8]” [ 34.0]
% %
SD* 371 [ 71 63.9 [ 20  [12.8] SD? 13.5 [19.0]" [32.0p° [ 43.57
CcV*, % 60.3 [17.6]" 86.6 [ 5.4  [341] v, % 19.5 [27.7] [72.77 {127.9)”

"For calibration curve of ELISA, standard FB, was dis-
solved in the soln; The concentration of diluted extracts
were determined with reference to each calibration curve
(Fig. 2)

“Not determinable

“Calculated between 1,000 and 10,000 ng/g

“Standard deviation

“Coefficient of variation

i
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228 AYBAL 7|ZF o2 74 1,000 2 10,000 ng/

YFor calibration curve of ELISA, standard FB1 was dis-
solved in the soln; The concentration of diluted extracts
were determined with reference to each calibration curve

gFig. 3)
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“Standard deviation
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Table 4. Recovery of FB, from spiked corns as det-
ermined by ¢cdELISA

Added, ng/g Detected, ng/g"” Recovery, %
300 3423+ 70.9 (20.7) 114.1
1,000 66734 59.0 ( 8.8) 66.8
3,000 2,105.1+266.0 (12.6) 70.2
10,000 65410+ 13(002) 654
30,000 19,610.1+622.0 ( 3.2) 65.4

Mean of CV, % 9.1 [6.2]”

Overall recovery, % 76.4 [66.97
SD 212 [2.3]
Mean CV 27.8 [3.4)

"Mean of interassay (n=2)+SD (CV, %); The concentration
of extract diluted to 1/100 with wash buffer were det-
ermined with reference to the standard curve
“Calculated between 1,000 and 30,000 ng/g

o= 171002 3|Aak 2]9] A uch HA5|go] B
oA sl o) Al 2 o S8}¢dch(data A4 =F).

upebA], tho R l9A”l FB1e| 29w S
300-30,000 ng/g_:s—_’ :@h}] 3o, 2EES SS9
ol o2 1/100 A5t 3 2bFole) L33 TFEELR
T8 A TG ol 8-8te] ELISARA 9] 3l+8-8 7]
Estgdol. 1 AR, 7 29 s EAA = Table
4el] vhehd e} 2ro] A 2 oFF 3 HF 76.4%2] 3
2o, 1,000 ng/golAte] 23 7] £4
e Ha 35gol 67%2 vf§ HAHHA hepyd
eEd 3489 W A4 (CV), 3.4%).
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