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Detection of Aflatoxin M, in Cow’s Milk by an Enzyme-Linked Immunosorbent Assay. Dong-Hwa
Shon*, Sun-Hee Lim' and Yin-Won Lee!. Food Chemistry and Physics Division, Korean 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 — For a survey of the occurrence of aflatoxin
M, (AFM) in domestic cow’'s milk, we developed an enzyme-linked immunosorbent assay (ELISA) system,
and quantitated the toxin in cow’s milk. In order to produce specific antibodies AFM; conjugated to bovine
serum albumin (AFM;-BSA) and Freund's adjuvant were immunized subcutaneously to rabbits. By use of
the antiserum showing the highest titer and AFB;-HRP conjugate, we established a competitive direct ELISA
(cdELISA) for AFM,; whose detection limit was 0.003 ppb. The cross-reactivities of the antiserum against
aflatoxin M; M., By, By, Gy, Gs, Bj, and G were 100, 29.9, 25.0, 2.7, 13.0, 0.65, 0, and 0%, respectively.
When the cdELISA was applied to the cow’s milk spiked with AFM; and followed by cleanup with Cys cartridge,
the mean recovery of the assay was 104% (mean of CV, 64%) in the final concentration of 0.01~1 ppb
(10~1,000 ppt). When cow’s milk samples gathered from markets and farms were assayed by the cdELISA,
the mean concentration and SD of AFM, was 80.4%+ 55.0 ppt (n=64; range, 5.6~280 ppt).
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Fig. 1. Effect of different aflatoxins on the binding of AFB;-
HRP to anti-AFM, antibodies.
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Table 1. Cross-reactivity of AFM, and its derivatives with
anti-AFM, antibodies as determined by ¢dELISA

Toxin to inhibit Cross-
Aflatoxin 50% Ab binding reactivity’
(ng/ml) (%)
AFM, 0.35 100.0
AFM, 1.17 29.9
AFB, 1.40 25.0
AFB; 13.0 2.7
AFG, 2.7 13.0
AFG, 54.0 0.65
AFB., N.D:? 0
AFG., N.D.:2 0

'AFM, conc. to inhibit 50% binding of anti-AFM; Ab
Toxin conc. to inhibit 50% binding of anti-AFM, Ab
“Too high to detect
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Fig. 2. Standard curve by competitive direct ELISA for
AFM,.

Each point and bar represents an average of 3 determina-
tions and the SD.



Table 2. Recovery of aflatoxin M, by cdELISA from antifi-
cially contaminated cow’s milk

AFM; added Detected! Recovery
(pg/mi) (pg/mi) (%)
10 134+ 0.6 (4.5) 134
30 279t 1449 93.1
100 887+t 66 (74) 88.7
300 300 *+282(94) 100
1,000 1060 =60 (5.7) 106
Mean of CV, % (64) [69)°
Overall recovery 1044 [97.0)°
SD 160 [6.6]
Mean CV, % 153 [6.8]

'Mean of interassay (n=23)t SD (CV, %)
?Calculated between 30 and 1,000 pg/m{

Table 3. Natural occurrence of aflatoxin M, in commercial
cow’s milk as determined by ¢dELISA

ELISAOf o3t PPLY Aflfatoxin M, B4 633

Table 4. Natural occurrence of AFM, in raw cow’s milk
as determined by cdELISA

Aflatoxin M,
Code no (pg/ml)
CM, 280
CM, 108
CM; 180
CM, 132
CM; 68
CM; 116
CM; 136
CM; 148
CMy 230
CMy 196
CMn 48
CM,, 64
CMy; 60
CMy, 100
CM;s 94
No. of samples 15
Mean+ S.D. 130.7+ 64.5
Range 48~ 280

542 Fig 29} #o}. o7]oA AFM,¢] ZHEH =
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AFM,
Code no (pg/m)
RM; 26
RM, 38
RM, 50
RM, 11.6
RM; 100
RM; 9.0
RM; 13.6
RM; 18.8
RM, 18.8
RM 40
RM]{ 10
RM]2 96
RM; 17.6
RM,, 120
RMys 94
RM; 156
RM,; 52
RM]S 100
RM]Q 50
RM,, 44
RM., 84
RM,, 16.4
RMzg 84
RM., 132
RM.s 108
RM; 50
RM,- 88
RMoy 144
RMgq 100
RM;_{] 120
RM;};; 74
RM., 128
RM; 7.2
RM¢ 88
RMj- 68
RMs 5.6
RM.q 52
RMy, 48
RM,; 42
RM42 104
RM; 92
RM44 60
RM,; 32
RM,- 76
RM4§; 46
RM49 96
No. of samples 49
Meant S.D. 65.01 40.8
Range 56~156
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