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A toxic factor is excreted in the milk of cows fed aflatcxin 

containing groundnut meal'. de Iongh &a2 shored that the todo faotoris 

a blue-violet fluorescent compound which had au RF value well below that of 

aflatoxin B 
1' 

They also found that the lactati; rat was able to convert 

aflatoxin B, into this 'milk toxin', while Butler and Clifford' have shown 

the presence of this component in the livers of rats given aflatoldn B,. 

Allcroft&& 
4 
presented ohrwatographic evidence that a compound excreted 

in the urine of sheep fed mixed aflatoxins was probably identical to the 

'milk toxin' and suggested giving the compound the trivial none 'aflatixin M'. 

We have repeated the expriments of,Allcroft &A. Two adult sheep 

(total weight. 67 kg) were each given intraperitoneally a dose (1 &kg) of 

mixed aflatoxins (B, 73%. B2 24%. C, 2$ and G2 1%) dissolved in arachis oil 

(2 &ml). The tine collected during the 48 hr. after dosing was extracted 

continuously with chloroform for 36 hr. end the extract chromatographed on 

Merck's kieselgel. The material eluted with 2$ mthancl in chlorcfom 

contained aflatoxin M as shown by thin-layer chromatography using the systems 

described' by Allcroft gt&. A pure concentrate (0.7 w) of-aflatorin M was 
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obtained by chromatography on Merck’s kieselgel G chi-omatoplates using 

cblomfonn+wtbanol (97:3) as developing solvent. Chromatography of the 

No.25 

concentrate on whatman No. 1 filter paper impregnated with fomamide-water 

(85:15) using stQ1 acetate-benzene 19:l) as mobile phase gave two components8 

a blue-viclet fluorescent substance ($ 0.34) and a violet fluorescent 
= 

substance ($ 0.23) m the ratio of approximately 3:l. These components am 
= 

designatsc. aflatcxin M, ($ 0.34) and aflatoxin M2 ($ 0.23). 
= = 

de Iongh fi&.2 have presented chmmatograpbic evidence that 

an extras: of Aswrnillus flavus culture on peanuts contained e. component 

probably identical with aflatoxin M. We have extracted mculdy peanuts (7.5 kg) 

with hexwe and then with acetone-water (86:14). The acetone extract contained 

aflatoxins B 1’ B2’ C,, G2 as well as the unidentified blue-violet fluorescent 

component described by de Iongh s a. A concentrate of the latter substance 

was obtained by chromatography on fomamide-impregnated cellulose powder 

(elution with chloroform) and then on Merck’s kieselgel (elution with 2$ 

methanol in cblomfom). This concentrate (200 mg) was ohmmatographed on 

impmgnat;ed Whatmen No.3 M M filter paper using the solvent system described 

above. A blue-violet and a violet fluorescent band at $0.34 and 0.23 
= 

resptcti.Trely were separately eluted (aqueous methanol), each yield& a pure 

or;stall:.ne compound. The compound with $ 0.34 (11 mg) was shown to be 

identical with 

and thin-layer 

Similarly, the 

the aflatoxin M, extracted from urine. This was proved by paper 

chmmatography, ultraviolet, infiamd and mass spectra. 

comwund with $ 0.23 (4 mg) was identical with eflatcxin M 
2’ = 

Aflatoxin M, (fmm methanol) had m.p. 299’ (decomp.), [a&-2m0 

(c 0.1 in dimethylfomemide)*, h_, (ethanol) 226, 265 and 357 w (s 23,100, 

*Aflatolin B, [ aJ-480’ (c 0.1 in dimethylfomamide). 
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11,600 and 19,000 respectively) and ma shcm by miorcmalyais and maes spectrum 

tohavetheempiricalfonuolaC r7H,207, one oqgen atom more than aflatixin B, 

(I, R = H)5. The aloes resmlblacoe of the ultraviolet speotral data with that 

oP aflatc&B, suggested that then&n ohmmphorio systemwas similar. Its 

infrared speotmm (in nujol) resembled that of aflatoxin B, and had oarbonyl 

peaks at 1760 and 1690 om-'. 
-1 

However, absorption at 3425 cm indioatadthat 

aflatoxin I, contained a iqdrowl group. This was confirmed by reaction with 

acetic mhydride-pyridine (under conditions which left aflatoxin B, unohanged) 

sn acetate, mol. weight370 (mass SPO.), v_. (ChlorOfod 

(id) and 1692 cm-', A_. (ethanol) 226, 265 and 357 mp. 

(1) (II) 

The above evidence led to the conclusion that aflatoxin I, is 

hydroxy-aflatcxin B, and it wae formulated as (I, B = OH) on the basis of its 

nuclear magnetic resonance spectrum. The significant peaks in the speotnm 

(measured in deuteriodimetbylsulphcxide) ars as follows: wthcxy group, T 6.021 

olefinio proton Ha -doublet at T 4.36 (J = 3 c./seo.)~ olefinic proton 
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%- doublet at T 3.17 (J = 3 c./sec.)$ Ho and Hd singlets at T 3.54 and 3.22. 

Tha fragmentationof aflatoxinM, in the mass speotx+xeteris oonsistentwith 

the fo.dation (I, R = OH) and, exoept for at yak I& 310 arising from the 

loss of a noleoule of water from the Ferent molecule, is largely similar to 

that of aflatoxin B,, but shifted 16 mass unite higher. 

Iflatoxin X2 (from methanol-cblomform) had m.p. 293' (deoomp.), 

V _. (ohlorofolm) 33% (b), 1760 and 1690 om-', A_, (ethanol) 221, 264 and 

357 nqr (e :D,qCG, 10,900 and 21,000 respectively), and mol. weight 330 

(mass epee..). Itwaeidentioal withdihydro_aflatoxinN,, obtainsdby 

hydmgenat.on (ld min.) of aflatoxin Ml @d/C in acetia acid). The infrared 

-1 
spectrum 0:: this compound lacked the vinyl ether bands at 3100, 1067 and 722 cm 

whioh are present in the speotnsn of aflatoxin I,. Aflatoxin M2 is, therefore, 

forPmrlated as (II, R = OH, X = 0). 

Aflatoxl.nH2ia re~versdunchangedontreatmentwithc~mium 

trioxids in a&tone, confilming the tertiary nature of the hydmxylgmup. 

Prolongedmnationof aflatozinM, (Pd/C In acetic ao.id) gave 

tetrahgrdrwdesoxy-af%toxin Ml (II, R = OH, X = H2), m.~. 249-251' (from beneene), 

V _. (ohl.orofozm) 3350 (b), and 1707 om-', A_. (ethanol), 2541 263 and 

328 nqr (c 7,150, 8,ooO and 13,COO qspectiwly) and mol. weight 316 (mass speo.). 

Itsnuclearmagnetio meonauoe speotzum(in deutsrioohloroform) showed peaks 

due to the aostal and aromtio protons (singlets at T 3.65 and 3.79). 

Fnrthermo:~~, the portion of the spectrum representing the six cyclopentene 

plotonewseid@ioalin detail with the oorxvspondingregion in the speotlvm 

of tatral@m+esoxy-aflat&n B,(II, R = B, X = H,), m.p. 248-249' 

(lit.5 m.p. 249-250'). 

AflatoxinNlnertraotsof infsotsd peanuts canbe detectedby 



No.25 

cbronatograpby onMeroklskleselgelC 

no1 (97r3) as the developing solvent. 

2803 

ohromatop1atss employing oblomfonn-metha- 

It oan be quantitatively assayed by 

oomparing the intensity of the fluoresosnt spot at s 0.4 with that of 
= 

standardaflat0xinW. The fluomsosnce of aflatoxins I, andM2is approximate- 

ly three times the intensity of aflatoxin B,. 

The LD% values of aflatorinB ,, M, and M2 on day-old PekLn 

ducklings mm determined simultaneously using Weil's6 teohnique. Ths value for 

B, was 12 wg, for I, was 16.6 )g and for M2 was 62 lg per day-old ducU.ing. 

Aoknowledmmsnt. Ws thackths South AfricanOil Seeds Control Board, Pretoria 

for financial support. 
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