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Molecular weight Molecular-
formula

298.0477 CieHiOq
286.0841 CisBiOs
302.0790 CieHi O
312.0633 CirHi O
328.0582 Ci Hi:0;
328.0582 CiiHuO:
328.0582 CisHuOs
314.0790 CiHiOs
314.0790 CiHuOs
314.0790 Ci;HiOs
330.0739 CirH:uOs
330.0739 G, HiOs
330.0739 Ci:HuO
346.0688 Ci7HiOs
342.1103 CisHisOs
342.1103 Cy HisO4

Aflatoxin group

Aflatoxin P,

Aflatoxin D

Parasiticol (aflatoxin Bi)
Aflatoxin B,

Aflatoxin Q,

Aflatoxin G,

Aflatoxin M,

Aflatoxin B,

Aflatoxicol A

Aflatoxicol B

Aflatoxin G,

Aflatoxin M,

Aflatoxin B;a

Aflatoxin Gia

Aflatoxico] O-ethyl etherA
Aflatoxicol O-ethyl etherB

Aflatoxin B,
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. Afjatoxin B:
Molecular weight © 312.0633
Molecular formula® Cy;H,20s

Common name

General . Crystals from chloroform,
characteristics . mp 268° —269T (dec)
mp 268" —269C (dec. )
(@), ~480° (C=0.1in dimet-
hylformamide)
UVdata : /15"':: nm (&) : 223(25, 600), 265
(13, 400 and 362(21, 800)
Fluorescence emission, 425nm
Fungal source . Aspergillus flavus Link

A, parasiticus Speare
(&) : Aflatoxin B8 Hdl= 559 F#
Q. 8l e Sol o st chkeiAl
epdeh, Hask 2 F1 Aol felv oER
7Sl = 7tel w3HE veldich Aflatoxin B,
o sl A= 7he 33752{‘—1—— 7kt
gdRFAezd 39 F oﬂxi WEMEL
s ol 2ol

NE :1m
.&2

AR °;_}E%Zf1‘4.

1 es) Aol e LDwel AFEo} e
0.56mg/kgol AL, HFUMHS HolAE 5.5mg/kg
&) 3 7.4mg/kg (F5) olglem 100gme} *
el AE 7.2mg/kgol A, 150gme] s ellA]
£ 17. 9mg/kgolalth. Ugolel LDw 275
gke 7. 8mghkgel At
TLC data
Adsorbent : silica gel G-HR
Solvent . chloroform-acetone, 93 : 7 v/v

R{:0.33
Detection . bright blue fluorescence under UV light

Aflatoxin B,
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Common name Aflatoxin B,
Molecular weight : 314.0790
Molecular formula: C,,H,,0,

General Crystals from chloroform-pen-
characteristics  tane, mp 287° — 289 (dec. )
{a)p —430° (C=1 in chloroform)

Crystals from chloroform, mp
305C (dec. )
(@) —490° (C=1.0 in chloroform)
DA nm{E) 1 220(20,500),
265 (12, 700), and
363 (24, 000)

Fluorescence emssion, 425nm

UVbata

Fungal Source . Aspergillus flavus Link

Aspergillus Parasitcus Speare

(&) : Afhfoun B,o) E4-2 Aflatoxin B,
o] 543 vjgstd, 3 43 He] Aflatoxin B,oll
vjslod WAl oFsich ¢ 2lolelo] g S0ug
Aflatoxin B,% 3.9¢g Aflatoxin B,ol] & dledn}t
A gAF4 e Az = o wWig e}
A, -
TLC data
Adsorbent . silica gel G-HR
Solvent . chloroform—acetone, 93 : 7 v/v
R,:0.31

Detection . bright blue fluorescence under

0.7 UV lLight
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Common name . Aflatoxin G,
Molecular weight . 328.0582
Molecular formula: C,,H,,0,

General
characterisics

UVdata

Fungal source

- AEto
*m,

Crystals from chloroform—

: methanol, mp 244° - 246 (dec. )

Crystals from acetone, mp

257° - 259C

(a)p —556° (C=1 in chloroform)

nm () © 243 (11, 500),
257(9,900), 264
(10, 000), and
362(16, 100)

Fluorescence emission, 450nm

ax

. Aspergillus flavus Link

A. parasiticus Speare
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(FEM) : Aflatoxin G, 2] £4)-¢ Aflatoxin B, Common name : Aflatoxin G,

9‘] 'Er"éi'—}- u]f.%}_‘;]: —Z;— %‘é 7—1‘?‘1 %xé% Bl.‘i'— Molecular welght . 330.0739
Molecular formula: C;;H, (O,

= eksht Bk it 2ol A General characteristics® Crystals from ethyl ac-
3 LDs& 39.2ugs} 45 Tugo 2 0.785mg/keoll etate, mp 230°cc (d) D—454°cc 1.0 chloroform)
saie) s Mool web B2l tebikeh Aol UVdata : Apaenm (€) © 217 (217 (28, 000),
W LDwe Aflatoxin B,9l @faich Fui7} 2 245(12, %00),
2% Aflatoxin Gl Sl8te] viehd e B e
Aflatoxin B,oll 2|3t l’}'F’H“— a7A% & Ak Fluorescence emiss'ion, 450

2, FHoAx= g dwe F471 B ol o nm

slo] WrAE] B ool EFolo} o B4} kA Fungal source Aspergillus flavus Link

A. parasiticus Speare

<+ A5

T . .
Ajcdzta ‘ (B14) : Aflatoxin G, & Aoz oz Ase
sorbent !silica gel G-HR
712 Aflatoxin= FA Al =Ao] AU <3
Solvent : chloroform-acetone, 93.7 v/v 474 toxinF FAH L F401 AL _4: }
R,:0.29 o, eWole] g LD 6949 AH7]
Detection . blue-green fluorescencgeunder UV light 745 <oll 172.5ug0l et
T 2o TLCdata
o - +1.00 Adsorbent sihca gel G-HR
:,)78: Solvent chlioroform—acetone, 93 . 7v/v
20| .
10 60 R,:0.27
30+ Lo 50 Detection : blue -green fluorescence under UV light
40 0 40 .
[«
5 °
N o2 <
704 ko 15 ¢ 2%
A
0] o 10 10+ e
-0 80
0 70
L 201
%4 J 00 o s
00— . . ; 0.0 304 0%
%0 6% S0 s 450 0 30 0 20 20
Wavelength () 40 2
£ e
gso_ -0.30 E
& 2
® 804 Lo
704 o 15
80 o 10
_ ‘_] .
O s sk de o He AR

Wavelength (nm)
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Absorbance

Aflatoxin M,

. Aflatoxin M,

Common name

Molecular weight : 328.0582

Molecular formula: C,;H,;0,

General characteristics:Crystals from methanol,
mp 299C (dec. )
(a), —280° (C=0.1 in dimet
hylformamide)

Other Source: Aflatoxin M, & Aflatoxin B,2 4
g T 497t 2T vt Aflat-
oxin B;o] M, 22 A=l A7l £33 FFeldh

(&) 1439 22yoleel dig Aflato-
xin M, 2]LDso2 16. 66g2 2 AflatoxinB, 9] 126g
3 & Hol7t g,

Aflatoxin M, & 54§ 2e]yolz|Ee Afla-
toxin Byol Slete] AY WAEH FugA
&t 7he] W& veblich. 22 Aflatoxin
M, B,o] YepliA G AlFe] MREBIEE
vehdeh,

4o} #HollA Aflatoxin M,-& Zehg o
7]€dl B2t g4 oot

TLC data A
Adsorbent . Kieselgel G

UVdata L AE nm(e) © 226 (23, 100),
265 (11, 600), and Solvent . chloroform— methanol, 97. 3v/v
357 (19, 000) R,:0.34
Fungal source : Aspergillus flavus Link (NR- Detection : blue fluorescence under long wave
RL.3251)
A. parasiticus Speare UV hght
0.0
Ana
0.5}F
1.0}
1.5 4 ! 1 1
200 250 300 350 390

Wavelength (nm)
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TLC date B

Adsorbent ‘Adsorbosil-1

Solvent - isopropyl alcohol-acetone-chloroform,

5:10:85 v/v/v

R,:.0.46

Detection . blue fluorescence under long wave UV
light

Aflatoxin M,

Common name

. Aflatoxin M,

Molecular weight . 330.0739

Molecular formula: C,;H,,0,

General charcteristics . Crystals from methanol
-chloroform, mp 293 (dec )

UVdata D AESE nm(e) ©221(20, 000),
264 (10, 900) ,2nd
357 (21, 000)

1R daia TAGHS ont 3350, 1760, and
1690

Fungal source . Aspergillus flavus Link

A. Parasiticus Speare

Other Source: Aflatoxin M,¥= Aflatoxins3 &
T3 AeE Y 5E 59 254 w4
e

(1) 1 1% 9 22Helel digt Aflato-

xin M,9} LDs-& 62ugo g Aflatoxin B, 2} 12ug
o wlsked Aukat zolsh vhehh ebebeh,
TLCdata

Adsorbent . Adsorbosil-1 silica gel

Solvent . isopropy! alcohol-acetone-chloroform.

5:10: 85 v/v/v
R,:0.42
Detection . blue fluorescence under UV light
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NOTE . For detailed discussion of TLC of afla-
toxm M, and M,, see Asao et al

Aflatoxin P,

. Aflatoxan P,
. 298.0477

Common name
Molecular weight
Molecular formula: C,sH,,0,

General : Pale yellow needles from
characteristics . methanol-benzene-hexane, mp
>320C
{a)3® ~ 574"

(C=0.08 mn methanol)
T ARSH nm (e) - 226 (20, 400),
267 (11, 200),
342 (14, 900),
362 (15, 400},
and

4251(2,500)

UVdata

(RE) © Aflatoxin P, 2 3oz 4 % olal
rhesus monkyoll 4] et Aflatoxin B,oll 2
g ovlnrle] F28 dAdERA eFHo 1
%024 (3%), Sulfate Hel 24 (10%), 2&
1 glucuronide 50%) Helz vepdc

(BH) @ op9soll AESA Fge B4 HE
z9l% 7 Aflatoxin P,& Aflatoxin B, ¥.tt
& ulad AL 548 vepdch  100mg/kg
Folafoil 4 Alakge AH AU 150m g/kgl
okl A& 1501 8] FollA Folld  2vie]7}
Aledbel o} 200mg/kgel Fodgtol e HE A
ot gleich FAE widol 2@ Aflatoxin

B8 LD 9.5mg/kgolsd



Absorbance (0 D)

10T ason 1.0
0.9 0.9
0-81 0.8
0.7 07
0.6+ 0.6
0.54 Lo 5
0.4 0.4
0-31 0.3
0.21 0.2
0.1 0.1

0

210 220 250 280 310 340 370 100
Wavelength (nm)
Aflatoxin D, General characteristics . Sublimed without melting

at 220° —290T ;in sealed tube

crystals decomposed without

melting at 255° —258C.
Forms acetate derivative, mp

155° ~ 157C
UVdata T AMeOH 1 (e) © 227 (20, 792)and

324(17,074)

(corrected from

227 (15, 920) and

324 (12, 440)3
Common name : Aflatoxin D, (45) - mE, 100¢a AefslelA Aflatoxin
Molecular weight : 286.0841 B, o] ammonium hydroxidest ut-3- = 441 sl

Molecular formula : C,(H, .0, Lt Z g AEolc}
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TLCdata
Adsorbent | silica gel
Solvent : chloroform~acetone, 95 . 5v/v

R,:0.31

Detection . turns gray-brown after spraying with
10% FeCl,;orange-yellow
with 2,4~ dinitro-
phenylhydrazine

Acetate R,.0.78

Parasiticol (Aflatoxin B,)
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: Parasticol (Aflatoxin B;)
302. 0790

Common name
Molecular weight :

Molecular formula: C,¢H,, O weight

Gec';:;frﬂjc teristics : Crystals from chloroform. mp
217¢C

UV bata ;A Neo¥ im(e) : 229 (sh) (10. 000),

253 (7.300) 262(7.550) and
326(9. 350)
A Me% nm (€) : 225(sh) (12. 600),
253 (6. 800) 262(7.400) and
325(9, 700)

: Aspergillus flavus Link
A. parasiticus Speare

tungal source

parasiticol - A, flavus®} A, parasiticus & 2.2}
Fob A S o I FEeixA ebdet,
ol& Aflatoxin G, o] g atxgste] AIAZ
A 7ksle] Rhizopus Eioll 984 Aflatoxin G,°|
AgdA g T ao] wAlsle F44%
ol ez wislo}A wuf glrh

{3BtE) : parasiticole 2.2y ol2]oll 4] Afla-
toxin B, Ze Axo FAELL Ay
BFAL fbele 948 A9 gich parasiticol
< BIR W d7olA B2 1/100 Zxe] £A4
< 2 w3z

A e A

o 200
10 = e
o 80
ol -0 70
-0 60
304 Fa 50
- a
g o d0 ©
; 40 §
§ o 30 2
2
feo
s <
60 lo 20
70 .15
a0 Lo 10
o0 ko 05
1004, o . I 9 00
650 640 S0 S 40 40 30 300 250 20

Wavelength (nm)



Aflatoxin Q,

: Aflatoxin Q,
Molecular weight . 328. 0582
Molecula formula: Cy,H,:0;

Common name

General : Colorless needles from methanol
characteristics —chloroform or hot acetom-
trile, mp 295C {(dec.)
Crystals from chloroform— he-
xane, mp 266T (dec.)
UV data DAY nm(€) © 366(17.500),

267 (11. 450), and
223(19, 030)
Anas nm (€) 1 365(18, 800),
266 (11, 700),
242 (sh} (10, 000)
and 224 (20, 500)

(#4) : Aflatoxin Q& UFolgt 7 22z
Atate} Zol Al Aflatoxin B,e) iAbahgol <)
A A7e Fag gl (4EFH A
g)

(FHi4) © Aflatoxin Q& 715 WAHFA AT
#aaE Py A gollA] Aflatoxin B,¥.thE 18] A
5 FAlo] okslek, FgtkolAY fFfitko]l o}
1 Salmonella Typhimuium TA1538-2 A3
AFEol4 AAelA e Eo| wg-e g1
o}

TLCdate A
Adsorbent . Adsorbosi-1 silica gel
Solvent . c hloroform-acetone-n-hexane.
88 :15: 20v/v/v
R,:0.23
Detection . intense yellow-green fluorescence

. under UV light
TLC data B
Adsorbent : silica gel
Solvent . chloroform-methanol, 20 : 1v/v
R,:0.25
Detection . yellow fluorescence in 350 nm UV light

1.0

-0 8

0.7

F06

=05

Absarbance (OD)

-0 4

200 50 0 0 00

Aflato xin B

o o s ocH,

Common name . Aflatoxicol B

Molecular weight 6 314.0790

Molecular formula:. C,;H, O,

General characteristics . Crystals from benzene-
n-hexane, decomposed over

brgad range, starting at
233¢C

UVdata L AECH nm () T 325(14, 100),
261 (10, 800),
and
254 (6,790)

(%4) : Aflatoxicol BE Rhizopus &3, Da-
ctylium dendroides, tetrahymena pyriformis,
o} th 2 v] 4250 25l Aflatoxin B,°l A
stdel #9¢ 9o o dojArh

(3814) : A2std gAde gA AA ot

TLCdata
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Adsorbent © silica gel G-HR (M) AR 22yiolalo] gloja] gz
Solvent . chloroform- acetone, 93  7v/v .

R,:0.26 Aol 27l £4& Aol 28 Aflatoxin B,at
Detection : blue fluorescence under UV light Aflatoxin B, 2 ch 200uf ol A+ 54 o] e}l
o 2w 1 ¥ 9] Khaki Camball £ 23 o}2] Eof|A] 2 2]
au - N
] Lo Holeluiel g 1,2004g+F A FAYE AS
Lo 80
o dx 454 WA=A et
20
[ TLCdata
by 0% Adsorbent . Kieselgel G
pe o Solvent . chloroform-methanol, 98 © 2v/v
§ low © R,:0.13
£ - H Detection : blue fluorescence under UV hght
€ e o
x
70 Lo 15
Lo 10 0 P ST
e i
fra
. 10 :
90— Oy
- 20 e
100 T T T T T T T 1 00 —u A0
650 600 550 500 450 400 350 300 250 200
Wavelenghe (nm" 30~ [l
< AN O
Aflatoxin Bza 40—} / \ / ,1 J 40 R
-
£ s \ o og
g \ i E;
H | £
& 607 \ (\J lom
. vl
! !
70 Voo o
Vo
80+ f zﬂ it
J !
g ”U m
901 L |
!
160 T T T T e e
650 600 550 500 450 10 350 50 200
Common name : :Aflatoxin B,, Wavelerigth ()
Molecular weight :330.0739 .
Molecular formula: C,,H,,0, Aflatoxin G,,
General - mp240C (dec. )

characteristics NOTE . For isolation and char-
acteristics of aflatoxin M,,
and GM,,, see Holzapfel et al

UVdata TANEM nmie) 1 228(17, 600),

256 (10, 300),

and

363 (20, 400)
Fungal source . Aspergillus flavus Link

A. parasiticus Speare
Common name : Aflatoxin G,a
Other Source: B8 SEEA st 2 Molecular weight : 346.0688

ol Zhatoll 28 Aflatoxin B, o] A58 51AlE Molecular formula: C,;H,.0s
ol7lx 3jc} General characteristics . mp 150°C {dec }
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UVdata L AMEO nm(€) T 223(18, 600),
242 (10, 000),
262 (8,700),
and
365 (18, 000)

. Aspergillus flavus Link
A. parasiticus Speare

Fungal source

Other Source: | AL A ZFo| Aflatoxin G, %
AHg ol FEo il A= Aoz A
zhrgle},

(#E) : 2 2]yole] mreldd 1,6000gs Fo
g 1989 Khaki Camball22lso}eloll Q)
oA Aol B sty Qx AAoE &
oldt Wwlol Moz giotet (BUY W ¥
Aol 4 Aflatoxin B,9] LDs-2 22|8iolg] =}
2l 18. 2ugol A th)

TLC data

Adsorbent . Kieselgel G

Solvent : chlorof orm~methanol, 98 : 2v/v
R,.0.10

Detection . blue fluorescence under UV light

o 2 00
amc
- k1 00
10
-0 80
-0 70
20
6 60
30-] 0 50
0 40
401 i
5 - 30
E 50
£
£
e
= % o 20
®
204 b0 15
Lo 10
80
] oo
T T T 1 0 00
g0 B0 S0 S0 450 400 30 300 250 200
‘Wavelength (nm)

Absorbance (Q D}

% Transmission

Aflatoxicol O-ethyl ether A

Common name : Aflatoxicol O-ethyl ether A

Molecular weight : 342.1103

Molecular formule: C,H,, O,

General characteistics . Colorless crystals from
ethanol solution, mp 198° —

200
UVdata AR am(€) 1 332(14, 200),
261(9,660), and
255 (8,830)

{34) : Silica gel column Chromatography
oA} %8l 24 chloroform(ethanolell X&)
¢ Alg 3= b Aflatoxicol Aol AdH o
2 444,

(Bft) | 542 d8iA A @+

s
L1 00
10
Lo 80
o 7
20—
Lo 60
304 Lo.s0
Lo 40
w—.
00 S
50 r
g
£
s0-] §
r—O.ZO F
20| ho.15
Lo.10
s
0.0
90
100 . 0
o el sk sk o w0 w0 3 2o 200

Wavelength (nm)
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TLCdata F£)-& AEske Bt Aflatoxicol Aoll4] Aol

Adsorbent . silica gel G-HR Hog A",
Solvent : chloroform-acetone, 93 : 7v/v (Bft) : S4e odeid 9| %t
R,:0.81 T o

Detection : blue fluorescence under UV light

Aflatoxicol O-ethyl ether B o 20
ol H1.00
—0 80
20 o 70
o s
30 Lo 50
o Fo 4
5
£ 50 -0 30
;* 60~ -0 20
70+ 0 15
80 0 10
Common name . Aflatoxicol O-ethyl ether B 90 o0
Molecular weight . 342.1103 000
Molecular formula: C,,H,s0; 650 600 S0 0~ 40— 0 30250 — 200
Warel it {nm.
General characteristics.Colorless crystals from feet fom)
ethanol solution, mp 194° — 196
UVdata TAL nm(e) © 331(15, 750),
261(12, 280),
and
255 (11, 170) TLC data
Adsorbent . sihca gel G-HR
Solvent . chloroform-acetone, 93 : 7v/v
(R1%) : Silica gel column chromatograph R, 0.73
ol FZ& g9} 2A chlioroform(ethanolol] 3 Detection . blue fluorescence under UV light
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