Kor. ] Appl. Microbiol. Biotechnol.
Vol. 24, No. 1, 119-125 (1996)

EAHAZHHE 0/28l Fumonisin®] Z@H 74

&5 - ghdnl' - M5’ - o[R! - =M - AMH - o] Hol
SRAZ U TR, OSSR, S AMBAULKIHATHE,
MBTHEIT SUMHDISITHS, 2ESHStI S-oisa

Development of Enzyme-Linked Immunosorbent Assay for the Detection of Fumonisins. Dong-Hwa Shon*,
Seong-Min Hahn', Sun-Hee Lim', Yin-Won Lee', Sun-Hee Cho?, and Shin-Young Kang® and Kyung-Ae Lee. Food
Chemistry and Physics Division, Korea Food Research Institute, Songnam 463-420, Korea, 'Research Center for
New Bio-Materials in Agriculture. College of Agriculture and Life Sciences, Seoul National University. Suwon
441-744, Korea, *Department of Vertanary, Chungbuk National University. Cheungju 360-763. Korea — In order
to develop enzyme-linked immunosorbent assay (ELISA) for fumonisins, production of specific antibodies, establi-
shment of ELISA conditions, and quantitation of the toxin from spiked corns by ELISA were performed. Fumonisin
B: (FB,;) conjugated to cholera toxin (CT) with or without Freund’s adjuvant was subcutaneously injected into
2 groups of rabbits. When the titer of the antisera produced by each rabbit was tested, higher titer was observed
in case of the immunization with the adjuvant. By use of the antiserum showing the highest titer (1 : 16,000)
and its purified antibodies, competitive indirect and direct ELISA’s (ciELISA and cdELISA) were established,
respectively. When the cross-reactivity of the antibody against fumonisin analogs was investigated by the ciELISA,
it was very low against B (2%) but high against fumonisin B, (179%). The sensitivity of the ELISAs was also
very high, because the detection limit for FB, was 0.03 ppb in ciELISA and 0.3 ppb in cdELISA. When the
ELISA’s were applied to the spiked corns after extraction with 75% methanol, the assay recovery of FB; was
too unstable to assay. However, when cleanup by strong anion exchange (SAX) cartridge was introduced to
remove interfering materials, the mean ELISA recovery of FB, from corns spiked to 3~10 ppm was found

to be 34.0% and stable (mean of CV, 8.2%).
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Fig. 1. Production of anti-FB, antibodies by four rabbits.
Rabbits #1 and #2 were immunized with FB;-CT and
Freund’s adjuvant and #3 and #4 with FB,-CT only. Each
rabbit immunized on weeks 0, 3, 5, 7, and 14 (| ) was bled
1 week after each immunization, and the titer of each serum
was shown as ELISA value.
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Fig. 2. Reactivity of antiserum towards fumonisins as deter-
mined by ciELISA.

Table 1. Cross-reactivity of FB, and its derivatives with anti-
FB, antibody as determined by ciELISA

Toxin Toxin to inhibit Cross-
Toxin 50% Ab binding reactivity*
(ng/mi) (%)
FB, 0.59 100.0
FB, 0.33 178.8
FB; 294 2.0

* Conc. of FB, inhibiting 50% of anti-FB; Ab binding
Conc. of toxin inhibiting 50% of anti-FB; Ab binding
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Fig. 4. Standard curve by ¢dELISA for FB, with the purified
polyclonal antibody.

Table 2. Recovery of FB, from spiked comn after 75% MeOH
extraction and subsequent dilution with PBS wash buffer as
determined by cdELISA

Added Detected, ng/mi*
(ng/g) Undiluted Diluted Diluted
to 1/2 to 1/5
10 0 (0.0%) 6.2(62% ) 7.6(76% )
100 0.43(0.4%) 22.8(23% ) 45.9(46% )
1,000 4.77(0.5%) 34.0( 3.4%) 774 7.7%)

!The concentration of diluted or undiluted extracts were de-
termined with reference to the each standard curve of unspi-
ked corn extracts.
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ursi BAlol HMHE ELISAM 2Pt 3B 255 F
25 F2 WAL AAs] A3 ez A, Syde-
nham(11)9] 9ol wa} SAX cartridges AHE-3F A3
#A& £9)3e] ciELISAS) 9J3le 3reL HES
t}. o] A% 25 Ao W EAS] AAHUYE A
o 7}F38}a wash bufferell XTE54E HUlsle z
qg BEEAL 7130 B4 Tk 2 A%
3)4=-80] 28.0~39.0%2 Fg o7l dhA|% AA A
o3 g usly F3FA Jeptom(Table3), 24
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veht gege] BaAHgSS & & Aok 284 3~
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Table 3. Recovery of FB, from spiked corn after extraction
and subsequent SAX cartridge treatment as determined by
ciELISA

Added, ng/g Detected, ng/g! Recovery, %
100 280+ 275 (98.2) 280
300 1198+ 77.7 (64.9) 39.9
1,000 364.8% 178.6 (49.0) 36.5
3,000 1,023.3+ 91.8 ( 9.0) A1
10,000 3,385.0+ 2459 ( 7.3) 339
Mean of CV, % 457 [82]
Overall recovery, % 345 [34.07°
SD 39 [01]?
Mean CV 11.3 [0.3)?

'Mean of interassay (n=3) = SD (CV, %).
ZCalculated between 3,000 and 10,000 ng/g.
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