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Development of ELISA Technique for Fumonisin B1 Detection in Corn

N9 Fuph v pyuAs  edgls "

Amara Chinaphuti " Arunsri Wongurai "

ABSTRACT

Enzyme-Linked Immunosorbent Assay (ELISA) was developed for Fumonisin B1
detection. Polyclonal antibodies against Fumonisin B1 (FmB1) were produced in the rabbits
after immunizing the animal with FmB1-brovine serum albumin. The antibody against FmB1
was obtained from the rabbit after 5 weeks of immunization. The highest antibody titer was
found in the sera of rabbit at the 10" week with the titer of 1:25,000. The preparation of
FmB1- HRP conjugate was achieved by a water soluble carbodiimide method. A direct
competitive ELISA was developed using the produced anibody and and FmB;HRP conjugate
at the concentration of 1:1,000 and 1:2,000 respectively for detection of the FmB1 in corn
samples. The appropriate time for the reaction between FmB1 and FmB1—HRP in competition
to bind the antibody at the bottom of the well was 60 minutes. High correlation of ELISA with
HPLC data for detection of FmB1 in naturally contaminated corn samples
was obtained with the linear regression equation of y = 0.8943x + 0.0904. and correlation
coefficient of 0.97. The ELISA technique for Fumonisin B1 detection in corn was successfully

developed in this studies and should be further developed as commercial ELISA test kit.
Key words: Fumonisin B1, polyclonal antibodies, ELISA
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snsfe Fumonisin B, uazidulzdaauging
(Fumonisin B -HRP conjugate) 16inan
LaURFSNAaR15AE Fumonisin B, Uy
polycional Tunszenewius White New Zealand
lapda Fumonisin B - BSA Linszasuuy
intradermal injection wisanturiinisa
mwm"uﬁummuauﬁ“°umm§am°?‘itm::nn
Mo wilapds ELISA  wudnaudinduzas
wpuRTSuABE15RE Fumonisin B, gagadv
1:25.000 TugUa Wil 10 209MsINzIREN LAY

¥sie3exn Fumonisin B - HRP conjugate

1ae33 Water Soluble Carbodiimide %&9

1%
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NN1INulEWAIU135 Direct Competitive
ELISA Tuslasldanudnduiivmnzausas
waufuef 1:1.000 uaziduladrauzinaAIN
sy 1:2,000 Tumahugseuiensiem
a13WH Fumonisin B, Tudnlwe  uazld
LIRUNTUNETABIINFIDEWLAL Fumonisin
B, - HRP conjugate Tunsuastutuluuiu
wpufupAfilaRLfivgunasauLTENIN 60
Wil waweIn1siSeuiisuisnsdeanv

a13f Fumonisin B, Tutlwalasds ELISA

Y v
oS A

Awmunduilivisunegiu HPLC WUIwa
nMsAAsIeiianduRus funeadalaedan

r=0.97 WAT&NNIS linear regression vy

0.8943x + 0.0904 gﬂunumﬂﬁﬂ ELISA i
L g [ s . .
Warndaunsonluasravinansie Fumonisin
B, Tudnlnald wazantsau lUWamaee

\HugansreseudSgUdondsdsaly

dman: s yWinddu i upuiud Slann

A
Wlufidu (fumonisin) Hug1sRud
. p . .
ﬂﬂﬂﬂﬂt‘ﬁﬂﬂ Fusarium moniliforme
Sheldon, F. proliferatum (Matsushima)
Nirenberg (Norred,1993) &15#% fumonisin
' diester 799 propane-1,2,3-tricarboxylic
acid War 2 amino-12,16-dimethyl-
3,5,10,14,15-penta-hydroxyeicosane (Yu and
Chu, 1996) fumonisin AAANTITHBIAN 2
#1AAD Fumonisin B, uaz Fumonisin B, Ton
Wy Fumonisin B, Wy 3 wineay Fumonisin
B, &13W fumonisin A1 AR LS ARL
< . a a U
LLazu:stﬂuwg Winlsalafinanelusi was
ﬁwiwﬂaﬁluqns d'su‘luuquﬁ fumonisin
yMliialsansiSefivannaIvsa Ly B9l
80N TUSHE TS AendAnazlszneiu
(Thiel et al, 1992)
851 Fusarium monoliforme NN3y
wuﬂutﬂauagﬂuﬁnLLazﬁnTwm NN
a s 6 U v
wanduTand 1 lna lasawizlud1ilne
SRk uaz"z’mqﬁwmwﬁmﬁlﬁl,ﬂu
gwsda ndnsudnanasdseinaLilasan
a £ 3 [ ' ¢ 4
g1siuiilifudunsiurpaysduacand
Fofuasanaldfinsimuauinugege
e~ « . i L% 3
PIA1INE  fumonisin wagapm‘lwﬂumau

Tluamnsuazemnadaiananuly wu FDA
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fisnsAmudioulgliiu 2 un/nn. $12lwadl
\upwnsgns 20 an/nn. uszluevnsihayae
Tivuidouldlsiiu 5 un/nn. (Anon.2001)
Tudsznalneldasiinnsdrsratnlwanwudn
44.4% 2p9fet1eiinsUuiouresans
Fumonisin B, 1301w 0.25-1.82 un/nn. Las
fatefinudulngazninaaiatiosiu
(Wang et al, 1993)
Tapmlumsdesnsviansfis fumonisin

1#35n1smaafl 1wy 35 HPLC (high perfor-

mance liquid chromatography) (Bennett and’

Richard, 1994) 1Llaz35 TLC (thin-layer chro-
matography) (Rottinghaus et al, 1992) i)
Wnpdidinaaslnaunsinnsiu
Ul Lﬂ%ﬂdﬁ@ﬂﬁﬁﬂdﬂ’]ﬂ Futiou wasdsnm
uwd  ldazadnTunisdmsicdidiegng
Fwuung uazasiidlumsiemsiidiu

a

SupTwdsdUIIR  Jegtiunaipyszinald
MINIWAILY 35919 immunological assay 31
1#lunnsms19diasneiansiis  fumonisin
\BuA58latn  (ELISA, Enzyme-Linked

Q

Immunosorbent Assay) waziiudsivansy
BN INYIe (Pestka et al, 1994)
wziudsiazain as wiseiledldli
Fudou Uasadvrefiii awnsadesii
Témanusiagreandong fu WREAUNUNIS
et wasnidiodieuiuisnead
dwsudsznalng launsadonmisinunslé

Uszauanussaduassusnluniswamuidz
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ELISA anlFlunisasadmsnziasuanan
vendu uaraansoRassduranTIeaey
N'liLLE]Wﬂ’maﬂ"‘BuﬁﬂL%QEU%ﬂNWTﬂHU’i:LV]ﬂ
Wanaunun1sidn (Chinaphuti et al, 2002)
”mqﬂs::ﬂaﬁmaamsmaaaiﬁams
Waun3s ELISA snldlunisesiasauansis
Fumonisin B Tudszinalny dwniuld
NALNUNIUNINEARTIREEUIINA WY TEINA
FonInanuaufdiusaa1sfe Fumonisin B,
wazyhmaadsidulzdaouging (conjugate

enzyme) Fofuilavudrdfisviiluldlunig

A3791A835 ELISA

gUNIRINeEIENS

1. MINANLOUATSNUIY Polyclonal winls
Tumsirsunaunaseu

1.1 NISIASENLDUALIUSINTUEA
nszene

u§13Rs Fumonisin B 817331
wHansaty bovine serum albumin (BSA)
1aeA5 Water Soluble Carbodiimide (Yu and
Chu,1996) laua15azaIy 1- ethyl —3.3-
dimethylamino-propyl-carbodiimide (EDPC)
1 0. Twdndu 0.1 wa. uddnadlusswas
FENINEIRBNIATFIU Fumonisin B, 1
aza18lu 0.5 WA, 289 conjugate buffer (0.1
M 2-N-morpholinoethane-sulfonic acid, 0.9M
NaCl, 0.02%NaN3, pH 4.7) was Bovine

serum albumin (3 ¥a. araiwlurindu
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05 wa) unaswanliigungiivieaduna
2 . HEIINMEIHENNYIMS dialysis
Tus1sazans 0.01M phosphate buffer pH
75 funan 3 Fu Tanwasu buffer 3 Afa
¥R99INTULY Fumonisin-BSA sy ¥

< a

Tania3as Lyophilizer udufulifigungd

L)

-20 9

1.2 M59ALAUALIY (Immunization)
Wnseae

da Fumonisin B - BSA 1331t 500
Tulasnsuidnfigunas (intradermal injection)
nazABWU White New Zealand 8¢ 2 1Dy
$uu 3 ) wisnmsdeadousn 1 ey
vin1sdansediu (booster injection) i
ndmiienszaelasld Fumonisin B - BSA
Yinmwihfunisdaaiousn vnisanciden
nasFevdInsaaasousnyazanm 1 oy uax

s

WzidandasoiunaUamiiiuna 13 fanv

weuAgsnfuldesimviiuignslanis

Ammonium Precipitation fiputinlu/d

1.3 msiaanudiniuresusuddsu
uauddsuiiwIoulsands 12 an
Soanudindu Tasthw§asw dw 001 M
phosphate buffer saline (PBS) pH 7.4 \{u
1:10,1:100 1:1,000 1:5,000 1:10,000
1:15,000 1:20,000 1:25,000 WALYNN1TIA

auidndulasds Indirect ELISA a1y

(9
[

Sumoudisil

1.3.1 \ARBUVQNNANBY (Micro ELISA
plate) ?#) Fumonisin B - BSA AMuLdintu
8 lulasnsw/ualu 0.01M PBS lasvaa
Fumonisin B - BSA iiadualiuana 100
Talasans aslunqunasey udninlifigungi
4 “g. Juan 12 .

1.3.2 A NVQNVANDY 3 a%adan 0.01M
phosphate buffer saline + Tween 20 (PBS-
T) u§mea blocking solution (PBS-T+1%
BSA) 13unm 150 lalasiins aslungunaey
ﬁu‘l’i‘?iqmwgﬁﬁmtﬂunm 1 4. WRIRNAE
PBS-T 3 Asd

133 veauaufveaRfisziuanudy
Fugnaril i3l Sslungamasourann 100

Tulasdnsman  Unliigungiiviaaiiiuiian

¥
ar

2 By, AR WY PBS-T 3 ASY
1.3.4 VNUALBURAVDAATINEDY (goat-

anti rabbit IgG ANaLdindu 1:1,000) Y3

~

100 lulasdms aclunqunasey udniu
gounpdl 4 "z (Wunan 12 o0 udIReeY
PBS-T 3 A

1.3.5 1iu@ substrate (tetramethy-
benzidine) Y3xm 100 lalasdms adluvas
nosoy unlifigumgiivieniuinat 15 undl

aaa

Ufsenaviiadudiudu-ane anszey

.
L9

ANNNTUTEILDUATIN

aaa

136 wyaufiselasdu 50 lulasing

289 0.3M phosphoric acid Yfiis1ae
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Wavwdudniee  s1uauidinvesdde

Micro ELISA Reader fiz9mau 450 wiluiams

2. MSASENNISAY Fumonisin B, gnin
fudulssd

Wulgdifhihanldlunsynniuans
#nda 1Hulwed horseradish peroxidase (HRP)
Tael435 Water - Soluble Carbodiimide s
fiumpun1sAIuNgT

2.1 983y Fumonisin B anATgM
Y3 1 lulasnsu azawlu 25 % ethanol
2 ua..

22 11815 EDPC (1-ethyl-3.3'-
dimethylamineproply carbodiimide) 130
125 un. azawluth 500 lulasans

2.3 iasazainlude 2.2 Ysunu 80
Tulasdns waniuasasiwdealuda 1 s10u
2 8.

2.4 azae 2.4 un. 200duly horse-
radish peroxidase Tu 25 % ethanol 2 wa.

25 WANE1591NT0 4 aeluaswande 3

26 AN EDPC U35u1wu 84
Tulaséns avluanswandes 5 naulsidniud
guvpdvisaiduiian 30 uf w9y
813 EDPC U3uau 84 lulasans aoluans
weNBnAss

2.7 NMUAIWANT 473, (Huia 12 2.

2.8 1R 1IHENTVINGNN dialyzed Tu

0.01 M phosphate buffer tJutia1 96 wu.

110

Lﬁ]JLﬁulﬁﬁﬂaugLﬂﬁlﬁl@ﬂﬂ"ﬂ’)ﬂuﬁ’)ﬁ‘ﬁ’] Wi

AUlSA —20 “a.

3. MmInAaandy Checkerboard Test
NAFDUA NI NTUN AN ANTDI
woUFAFINLIANS uar Fumonisin B, vuload

aaa o

ApugnalunM UGN uazlvnawes
Ujisufidaausieds Direct ELISA lapiin
wauABSuNT9 coating buffer (0.015M
Na,CO +0.035M NaHCO, pH 9.6) ey
windiudu 1:1,000 1:2,000 1: 4,000 uaziie
Mudulzireuginadis 001 M PBS +1%
BSA fianadintiudiu 1:1,000 1:2,000 1:4,000
1:8,000 lowftunsummesaudod

3.1 LARBUVIRUNAN DU IBLBUAUDA
fos13AY Fumonisin B, A mdaiui
wisnl G 100 lulasdnsman suunud
il (Figure 1) Unl¥fgoumgfl 4 ‘o 1Ty
281 12 BN,

32 mmaqLﬂaﬂquuﬁw,ﬁqﬁwﬁw
PBS-T 3 Asa

3.3 1izm blocking solution (0.01MPBS
+ 0.01%BSA) Y3ueu 150 lulasansaslu
mgumaanﬁu‘l’ﬁﬁ gounpiivisaiuiaan 30 wnil
AWADUVANUNAGIY PBS-T 3 A

34 wﬂmﬁu‘lﬁﬁﬂaugmmﬁﬁaaw
FLOURAN 9 aa’iquuwmﬂaumuLquﬁoﬁma
&1 ﬁu‘liﬁqmwgﬁﬁamﬂumm 1 ox. ANviQN

nANeUEE PBS-T 3 ats
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35 ium substrate Y3u1nd 100

=

Tulasdns anwasly udusl3luifinfigungd
Yiogdseaneau 30 w1
3.6 nyaUfisenlauifin  stopping

solution (0.3M phosphoric acid) asluluusanm

100 lalasdns druwazasUfizenéiag Micro
ELISA Reader in1uenanau 450 wiluiins
< & ° aaa
wazifulwdaouginalunaijiden lavsy
Tﬁwquwmﬂamawn 60 wquﬁwu’[u(tﬁuﬁu)

Wi Watlaeiun1sAawaIaniasnuLas

Concentration of enzyme conjugate

1:1000 {1:1000 | 1:2000 | 1:2000

1:4000 |1:4000 |1:8000 |1:8000

1:1000

1:1000

1:2000

1:2000

1:4000

Concentration of antibody

1:4000

Figure 1. Layout of fixed well tested for suitable concentration of antiserum and ensyme

conjugate : inside opage line (60) to percent error from light

4. MamesBLITEEARRULATIINaNTY
manssReiudulainsuging
naaaudiedd Direct Competitive
ELISA Taelduaufidsuaadadu  1:1,000
wazadindursadulaireuging 1:2,000
szuziratfitdnasavlunisdnansie
Fumonisin B, fiuiBulziaouging Tun1s
wisduiuiiarluduusudvedfiniovaylu
vaunasey Ap 15 30 45 60 uaz 90 Wil

s3fy Fumonisin B, Allunsneasouaz s

5 5efufp 0 025 05 1 uar 5 llasniw/aa.
(ppm) FumBuNIMARBUAT

4.1 \ARPUVRNNATBULLILDTY 12 Nay
FBLaURUDAIIUIU 15 D2 (Figure 2)

42 veasg3fe Fumonisin B avlu
vauvasaufiladsuLauRupRui U 50
Tulasdnamqu/ssduanadiudu uazvon
Bulzfaouginaydanm 50 lulasdng aw
asluynugunaseuie 15 WD AALWLAY

(Figure 2)

Thai Agricultural Research Journal Vol. 26 No. 2 May - August 2008 111



0 0.25 0.5 1 5

Blank

0 0.25 05 1 5 Blank

PPM | ppPm | ppm | ppm | ppm

pPPM | ppm | ppm | ppm | ppm

Figure 2. Twelve tested well with coating

a

4.3 1iusnfy Fumonisin B, fudulasd
ABULNA ﬁqmwgﬁﬁaalﬂunm 15 30 45
60 LA 90 UM MNRIFL YINT1INAFaY 3 W
sonilvszuinanlunistiy

4.4 AAIATUAMVUALIAT TUNITUN LA
FLUEIR ﬁ'mqumﬂauﬁ"’a 3 LR NAY
PBS-T 3 s

45 e substrate USuou 100
lulasiins salunnvgu dalfludifieduna 15
U 39MBA  stopping solution YSn1au 100

13lA58ns Wi UNATITI9ARY 450 U TULIAT

5. WisuWsuUssinBmwmsiascrssiy
Fumonisin B_ Tuinalwa szwineis ELISA
fiv3s HPLC

ddagetnalwaiimstuidiouns
5IINTIR 91U 10 Mestvaualazidun
udutiaidu 2 druwingiu dhdnalwadui 1
lUasramyBanauasie Fumonisin B law3s
ELISA wuar imlwaduil 2 lunsaadeds
HPLC

5.1 m3yaszilagis HPLC

Jtasziasfis Fumonisin B, Tu
d12lwalasis HPLC mw3B789 Stack wua
Eppley (1992) Taenivinnlwafiazidun 25 n,
WY 75% wnsueal3ano 50 ¥a. NIY

OUANIEFLANINIU SAX column UIsIU

112

# elute 16 wfinsns OPA wasl¥idiuudn
ilddaide3ay HPLC 1ipdiasiyding
YIua1sne
52 a1ATenlasis ELISA
afa§19WE Fumonisin B, i lne
Taadedntnednlwafivaasidon 25 n. T
Tu flask ANWNE B 75 % AT IUNEN
789 NaCl 4% asly YSunau 75 wa. e
FruaTavtnfinnEy 300 sauani
1381 30 Wi wdsRmiuReRal sz 5 wndl
T¥anmznau udnanawrsdmlannsasinu
nIzasnIoNUes 4 drufinsaclsinlyiza
79U 1:20 #aw 0.01 M PBS 1éviudt
N13LATBNE1INE Fumonisin B,
¥19537u lapia1sfis Fumonisin B,
N1MI51U (Sigma Co.Ltd) NUFDIWAIE
15% wnsuoa-un Wianudududu o 1
10 50 wae 100 ppm
FumpumIaeilands ELISA 15y
FIBNTNEAFNITAENIATIY Fumonisin B,
Ui 50 lulasins aslungunasoud
wwaDUMIBLaUAYBALSIUSaBLRIF U 5
Anudindug ar 2 vaunasey (2 ) uaL
nuarIainanFpgeiilwafiimsoslias
Tungamaseufivasuiua 50 lilasans

MNSREARIDENY 4 NQNNANDU/AIDENY

(4 o) wé’omnﬁuwﬂmﬁu‘l‘ﬁﬁﬂaugmmﬁ
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wisniRaududu 1: 2,000 Ysa 50

lulasans awasluynngs uazUNan9ly

=l

fgungfiviaduian 60 uiil &g

NAFOUAIY PBS-T 3 39 WaMHA substrate

YN 100 lwlas@nsynngy vulsludi

9

aaa

fiaidua 15 i ngaufisenlasds
stopping solution 100 \luiﬂiam/ﬁgu 81U
NaBIUASING LAY Micro ELISA Reader
fimnenedu 450 wluwms uazAIUIN
YSunauansRuiialysunsy Kinetic Calculation

WUy Log-Logit/Log

NARNYINARDN Ll.ﬂt"i?']‘itﬁ

1. MIHAANNTNTUTDILAUATIN

aa e

Lo URTSuNNARLFndInIsIany

14
a a v _

Weate 13 assuvnldusansuaiinaiy

\
Wadumaanzideadail 1-4 nszened
Tiig¥aueuffindoa sty Fumonisin B,
LeaURGSuAaENTAE Fumonisin B, BRE RN
TudUaii 5 aufedanii 13 USunuaanu
dnduzasusuidSimugenalusiaiil 10 Ao
1:25,000 (Figure 2) NANTNARBIH AT
UATHYBY Yu Uay Chu (1996) Faswenui
Tumswanusufivefsea1siy Fumonisin B,
nazeeBNELeufivefudUA W 5 uas
mﬂw}iu’ﬁumaaLtauﬁuaﬁgoqrﬂuﬁﬂmﬁﬁ 12
SauSsufisuueuidsuiinanldfudsuung
PpInIernaudauaufiay (Fumonisin B -

BSA) wWuINHANLANAIBE1NTALIUAD
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Absorbance value

FFnUnAardiAin1sganauusay (absorbance

Aad

value) s‘i'ﬂuv;ni:ﬁum'lmﬁuﬁu YULNBIN
Aol 5-13 ANNTAANAULTIFEFININ
anudindusssusuduafisia Fumonisin B,
(Figure 3) usfinndnuaufifindess
wawamendu B, Tuyszmalneaunsondn
1ﬁﬂaﬂutﬁuﬁu§oﬁo1: 128,000 (BNILLARTALUL,

2549)

2. N1SWMSBNEISNE Fumonisin B, HNAA
ar (-3 &
fudulesd

LIBNFEIIWE Fumonisin B, - HRP
conjugate lvianuAUIIN 4971 n. uasd

annidadugells 1: 164,000 waTalasds

ELISA
—— As 5 As 8 —+— As 11
-8 As 6 —»As9 —— As 12
o,g1 4 As7 -eAs10 - As13
0.8 A .
07 4 TR
06 -
02 w

0.1 4

1:50 1:100  1:1000 1:5000 1:10,000 1:15,000

Titer concentration

Figure 3. Determination of antiserum (As)
titers for representative rabbit of 5-13 weeks
in comparison to normal serum, (Ns) %

maximal binding Fumonisin B1 concentration

(ppm)
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Figure 4. Comparison the incubation time
for the appropriate reaction between
Fumonisin B1 in sample and Fumonisin B1
— HRP in competition to bind the antibody
at the bottom of coated well (the iowest

lC50 value was selected)

3. MAaeY Checkerboard Test
AINLdndumgaanswouddsui

WanzaNAD 1: 1,000 Tunsvujiseniudu

lfiaougunafivianzan @p 1: 2,000 dol#

WapavUiTendanEeu  warlidnanuidonu

1 99 % Wawsuiuanudndussiudu 9

4. MIMARBUIEEZIIATRRULaTWMNTENTY
n'mjumsﬁﬁﬁ’mﬁuhﬁnaugmn
HRIINNITNARBUNITEHELIRT
manzaNluNILNENSAY  Fumonisin B, My
§13W1 Fumonisin B, - HRP conjugate Tu
nﬁl,mjo’ﬁ’uﬁ'ulﬂé'uﬁ'uuauﬁuaﬁﬁmﬁauagﬁ
wquwmaauﬁ's:ﬂ:nm 15 30 45 60 Lar 90
Wi wuhmstnfiszezina 60 wrdieslvian

IC_ (Aanudniuresarsfiuninigiu #

114

ﬁ'\‘[ﬁﬂq_‘jﬁ%mmilﬁﬂé’gnﬁuﬁo 50%) SR
0.5 ppm IULATEHLIRINITUNA 45 30 90
as 15w 4@ IC . Wu o6 07 08 uay
0.9 @AY (Figure 4) @1 IC . A WEAY

Fanszpzraniuih itz fianalaluns

13
v a a

mwwmﬁqﬂ Fasrnziaanlunisyuiiay
wanaiuluufaziinisnasay nItiya
m'saaauﬁwﬁagﬂmm TECHNA Tdszpzinan
Tun1synysenne 30 w AANANDUVDY

NEOGEN Tdinanlunmsunyssunns 15 uii

a @ a

Feszorrarlunistnfidrsiuiaonsld
anadindurasusuiived uaziduleinouging

HNNU

5. MsWSpuWiBuYsEansnIn1siasien
s3Wy Fumonisin B Tuiinlwaszninig
ELISA uaz3s HPLC

1Y3Nus19WE  Fumonisin B, fivu
Jowludnlwamussnmd lediwsvilay
35 HPLC uaz35 ELISA lufianuuansnaiu
NahA lapdAn correlation coefficients =
0.9732 uarHaNNIT linear regression
283 y = 0.8943x + 0.0904 (Figure 5) iac
NIMNINIFIUBOINITIATIERLALAE ELISA
(standard curve) (Figure 6) Trucksess WAL
Abouzied (1996) Llivinn1snaaauidIey
Wisud3 ELISA uar HPLC Tunsiasied
813 Fumonisin B, Tudnilwauiuiu uas

WuI135 ELISA T¥wan193tadnsviusiugi
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Maximal binding (%)

(ppm)

Fumonisin B concentration
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Fumonisin B1 concentration (ppm) of ELISA

Figure 5. Correlation of ELISA with HPLC
data for analysis of Fumonisin B1 in natu-
rally contaminated corn samples. Linear
regression equation of y=0.8943x + 0.0904
with correlation coefficient of 0.97 was

obtained

90 A
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Fumonisin B1 concentration (ppm)

Figure 6. Standard curve of Fumonisin B1
for Immunoassay by direct competitive

ELISA

v ad

WnAUAs HPLC  wasepzialunsdiaanegy
dowunit lagldiiauiey 35 uld waz
f3ounlylEnsras1sie Fumonisin B, Tu

maauNls

#7UNaNINARDY
f1NNTonAALBURTSuAB AN TAY
Fumonisin B wazihxiwmunlglunis
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