okl &

2. Sterigmatocystins

Sterigmatocystin Aspergillusf 3} Bipol-
arisflol o3l AE=E T3] R#EHI
ARG DAL A FFolRolth Loz
o] AE-¢ dihydrodifrano ®+= tetrahydrodifu-
ranool] °}3lE Xanthonefd:syoll 23 g2
7} 2 9lel. oJ#] SterigmatocystinAlelel 3
8 zoldL difuranoBER S 29 3 A9
Al Y9 Xanthon®d 6347, 2
2l3 100 A It B 22X difura-
no%8 3z Aol v Bkl =&t

Sterigmatocystin B %Oﬂf"] gEnes v}
3 98 IBE 5‘}7‘] 3l g)+ Sterigmatoc-
ystind FEEol Al&she RS FHCl et
Aflatoxin& A 23l Sterigmatocystin ol
43 2o FHEY A J3lde A
9] 4232 %t} O-methyl sterigmatocy-
stin?} 22 o EHES A3 A L3
< W FAFEFFAE A vebx gskch

H{b2R)2. 2 Sterigmatocystin ©] ol
£3le & FFEE Aflatoxin®  A{LEHA
EHEEel 9ot elv] A7 vEE Steri-
gmatocystin®} Aflatoxino] A3 HBIFR S H
F3t71esht 2 HEAH A—3 AL ol
o] w3l

Sterigmatocystin #f SFE SFR

S terigmatocystin 324.0633 CiH1:0s
Dihydrosterigmatocystin 326.0790  C1sHuOs
O-Methylsterigmatocystin 338.0790  CusHi.0s
Dihydro- O-methylsterigmatocystin ~ 340.0946  C1H16Os
Aspertoxin 354.0739  Cw»H.W0,
S-Methoxysterigmatocystin 354.0739  CyH,.04
Dithydrodemethylsterigmatocystin  312.0633  CuH..0s
Dimethoxysterigmatocystin 384.0844 CaxHis0s

Sterigmatocystin

Common name  Sterigmatocystin (3a, 12¢c — Dihydro-8-hyd-

roxy-6~methoxyfuro(3’,2” : 4,5)furo(3, 2-

¢)xanthen-7-one)

Molecular weight 324.0633

Molecular formula CyH 04

Genera Pale yellow crystals, mp 246C (dec.)

characteristics (of a sublimed samplue)
Sterigmatocystin is relatively insoluble
in most solvents tested; solubility was
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best in chlor>form (7138 mg/100 m}) and
pyridine ( 1815mg/100ml)
(@)¥ -398° € =1.0 in chloroform)
AL nm (€) : 208 (19, 000), 235 (24, 500)
249 (27,500), and
329 (13, 100)

(4] : Aspergillus versicolor (Vuill.) Tiraboschi
A. nidulans (Eidam) Wint.
Bipolaris sorokiniana Saccardo in Shorok (Shoem)
A. aurantio-brunneus (Atkins, Hindson, and Russell)
A. quadrilineatus (Thom & Raper)
A. ustus Bainier (Thom & Church)

A. variecolor

UV data

Also an intermediate in biosyntnthesis of aflatox-
ins
by A. parasitibus and A, flavus
@81%) : A3l N Sterigmatocystin®] H
2] Ak (LDso) 2 166mg/kg (dimethylformamide
T B st 3ol ATF); 60mg/ke (di-
methylformamide & B2 3o 3o ¥
W Fo); 120mg/kg (EFME A2 5o
FAl HT+5); 65mg/kg EEFME Wik

TLC data Adsorbent: silica gel
Solvent: chloroform ~ methanol, 98:2v/v
Rf: 0.5
Detection: orange-red fluorescent spot under
UV light; if sprayed with acetic acid, it ex-
hibits. a light yellow fluorescence.

0 2.00
2uemn ]

od T - 1.00

- 0.80

204 - 0.70

- 0.60

o Lo

[~ 0.40

% Transmission
g
1

=

e

. 0.30 2

g

2

H

3

60 <
1 - 0.20
70 ko.15
BOJ ~0.10
90—1 I~ 0.05
100 e e 0.00

65 600 550 500 450 400 350 300 250 200

Wavelenghth (nm)

50

of 470l B2 Fol)olch, Qgol 279 W
A AL 32mg/kg (DMSO & ks E71u
Fo)oloh. Av KBz Ha B &
FE Moted HRSEE dodln dAF 9l
oA Hifell EHE st FFRE(LEES BRI
o fgololA o= St 45 14A vt 20mg
/kg & ATFAAAE o @RS FEHLE o)
FEY. olo] WAL u o}z slelA HR
Y otz AAE BIEATEAES KR vz
SterigmatocystinB kol 3l Ho| otgient
AztE,

Dihydrosterigmatocystin

Common name Dihydrosterigmatocystin (1. 2- Dihydro-6-
methoxy-7~hydroxydifuroxanthone)
Molecular weight 326.0790

Molecular formula CuH NOC

General Pale yellow needler, mp 230C (dec.)

characteristics  (a)¥ ~311.7° (C=0.85 in chloroform)
Yellow plates from ethanol (sublimed
sample), ‘mp 229° —230C

UV data An'nm (€) : 233 (27, 600), 247 (32, 200),

and 325 (16, 600)

Auaxnim (€) 1 208 (20, 400) 232 (26, 300,
247 (30, 900), and
325 (16, 300)

($4 ) Aspergitius versicolor (Vuill.) Ti;aboschf

(31 ) : Dihydrosterigmatocysting go}=
g7t Zudgol B LKA AR
< @A At e mofoly A Qe
€ 71X#] g+vh, =% Dihydrosterigmatoc-
ystine (*H]) tyhmidine3}[*H) Uridined] &4
< A Maste] £45 DNAS RNA ¢
RS £33



TLC data Adsorbent: silica gel. G-HR
Solvent: chloroform-acetone, 93:7 v/v

Rf: 0.83
Detection: red-orange fliorescent spot under
UV Tight

0 2.00

104 F1.00

- 0.80

20 4 ~0.70

F0.60

30 4 F 6.50
g 40 - - 0.40 a
g 50 r0.30 £
:

N

& -1 ’—0.20

7oﬂ 0.15

80 Lo‘m

90 Fo.05

100 R R L s Sanas A B 0.00

650 600 550 500 450 400 350 300 250 200
Waveiength trm)

O— Methylsterigmatocystin

19
OCH;,

Common name 0-Methylsterigmatocystin (6, 7-Dimeth-
oxydifuroxanthone)

Molecular weight 338.0790

Motemlar formula CuHuOl

Gendeal

¢characteristics

mp274TC {colorless prisms from ethanol,
synthetic compound)
mp 265 (dec.) from methanol and ch-
loroform heptane
mp 265° —267C, faintly yellow, slender
rods from methanol
ARe" nm (€) : 236 (40, 700) and

310 (16, 500)

UV data

[ﬁﬂi] . Aspergillus flarus Link
(#) : ¢=iAv) gidh

TLC data Adsorbent: silica gel G—HR
Solvent: chloroform —acetone, 93:7 v/v
Rf: 0.38
Detection: blue fluorescent spot under UV light;
turns to yellow flurorescent spot after spra-
ying with 50% ethanolic HsSO.

k] 2.00°
10 = 1.00
-0.80
20 =0.70
I 0.60
304 - 0.50
K]
2 404 -0.405
g Y
5 g
& =
50 - 0.30 .é
x ¥ 5
2
<
50
0.20
70 Fo.is
80 r—ﬂ.m
o0 L 005
100 e 000
650 600 550 500 450 400 3% 300 250 200

Wavelength ('m)

Dihydro— O - Methyl Sterigmatocystin

10 8
11
0 7
1 OCH;,
19
/15 13
16
2 = l X 0
1 4 4
17
0 o) 5 OgH‘

Common nome Dihydro-O -methylsterigmatocystin (1,2-

Dihydro-6-methoxy-7-hydroxydifuroxant-

hone)

Molecutar weight 340.0946

Molecular formula CiH1O¢

General characteristics Colorless rods from methanol, mp
282° —283C Colorless needles from c-
hloroform —methanol, mp 281°-282C

UV data ARe® nm ;238 and 313 (Emaxnot reported)
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Amaxnm (€) : 303 (26, 300), 237 (38, 900), Common name Aspertoxin (3-Hydroxy-6, 7-dimethoxydi-

and 311 (17, 300) ‘ ’ furoxanthone)
Molecular weight - 354.0739
(J4%) : Aspergillus flavus Molecular formula CnHuO'I
. General mp 240° —280T (dec.) from dioxane/H.0
[aﬁ] : Etﬁﬁﬂ@%ﬁ(%ﬂza}ﬂg 7,12;13] characteristics mp 325° —327C, from dimethylformamide
A5ol9) BRAA A AZ)o| H-45 Dihydro (@)} - 140° (C=0.025, in dimethylform~
amide)

— O —methylsterigmatocystin®] #Hit-& FAHE- L ) ,
Aspertoxin is insoluble in most organic

A7 do) Pefol AL A3FE v|AA ekotrh solvents.
=3 (H) thymidine® (*H)Uridine?) 7Z3to) UV data Ansdnm (€) : 241 (33, 900) and 310 (12, 100}
A8 d3g mAA %71 of-Foll DNASH RNA
SRE AHA Bk (B4 ) : Aspergillus flavus Link
. = 1 1
TLC data Adsorbent: silica gel G~ HR (Bit] - FF 2 Bl Ak 147 2.0
Solvent: chloroform —acetone, 93:7 v/v /lg“}% ‘Tl’fg‘ EE R §°“ 235]\'5]'9\9\% 73“?‘ =<
Ry:0.32 gEERol 1002320} 0.7 & Folslgnl
Detection: blue fluorescent sport under UV = oo ] -
light ;changing to yellow fluorescent after spr- < v gL 50%% . dv|7ez E A
aying with 50% ethanolic H.SO, HAye Ha)s} Wﬁﬂ-‘!ol"#, 5B BRED
o] A, zElx BEimEFNAe Himg & 4 3
“ 200 o,
10 s 1.0 TLC data Adsorbent: silica gel
- :g;’f,’ Solvent: chloroform ~acetic acid,9:1 v/v
0.60 Rf: 0.55-0.60
30 b o.50 Deiection: blue fluorescent “spot under UV light
:g 40 - 0-40 %’
Z 3 Lof e 1.0
£ 50+ o3 %
K3 <
60 0.9+ lo.9
lFo.20 .
70 -4 - 0.15 0.8
. . 0.8
80 - r 0.10
20 L 0.05 0.7 0.7
100 et mreremr e 0.00 :
650 600 S0 50 40 40 4% 00 250 20 061 0.6
Wavelength (nm)
0.5 0.5
0.4- 0.4
0.3 . 0.3
0.2- 0.2
0.1 0.1
. ‘ /r\ , 0
200 250 300 350 400

Wavelength (nm)
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5 —Methyoxysterigmatocystin

CH,0 9

Common name 5—Methoxysterigmatocystin (7 — Hydroxy
-6, 10—dimethoxydifuroxanthone)
Molecular weight 354.0739

Molecular formula CH,0:

General

characteristics

Pale yellow needles from sublimed sa-
mple, mp 223TC (dec.)

(@)% -360° (C=0.238 in chloroform)
UV data AT nm (€) : 232 (24, 100), 248 (26, 800)
279 (11, 200), and

331 (12, 100)

(B84 ) : Aspergillus versicolor (Vuill) Tira-
boschi

Dihydrodemethyl sterigmatocystin

Dihydrodemethylsterigmatocystin (1.2-
. Dihydro-6, 7-hydroxydifuroxanthone)
Molecular weight 312.0633

Molecular formula CH..0,

Common name

General Pale yellow needles from acetone,
characteristics mp 202T (dec.)
(@)F~376.6° (C =0.90 in chloroform)
Green ferric reaction in ethanol
UV cdate AeX' nm (€) 1233 (26,800), 250 (33, 100)

259 (30, 300), and
335 (19, 400)

BE) | Aspergillus versicolor (Vuill) Ti-

raboschi

Dimethoxysterigmatocystin

Common name Dimethoxysterigmatocystin (6,9, 10, — T-

rimethoxy-7-hydroxydifuroxanthone)
Molecular weight 384.0844

Molecular formula CauHie Os
General Pale yellow needles from acetone, mp
characteristeristics253° —254C ; dihydro derivative, mp241°
— 2427 ;acetate derivative, mp 188° ~
189C (X - ray analysis); monomethyl
ether derivative, mp 257° —258°C
UV data ARex nm (€) 233 (27, 200), 284 (34, 000)
275 (sh) (7,700), and
330 (19, 200)

3. Versicoloring¥

Versicolorinff-& FHEE)W A 2vtHMES
veb = 8ol RBEMREoIth o diAlAE
=9 F838 KL F%e] HHR¥EI Bl gl
o v g 2% (LEAHER (AflatoxinEF} Ste-
igmatocystinEoll 4 ¢} vlAt7}x) 2 dihydrodifura-
no®} tetra hydrodifurano”} FE#EE) 2} Versico-
lorinEft 2] o¥-%-o] Aflatoxin®} Sterigmatocy-
stin®] £HRKVEIKME S o2t WHiEs Uvw}
Rz ou Yok

Versicolorinff- dihydrodifurano®} tetrahy-
drodifurano® st o}l anthraquinone® &l &
;g el ol ojste] A2 FHH =+ anthraqu-
inone % &3k Uk '

3} Versicolorinffoll+<= Versiconol hemiac-
etal acetate, Versiconol acetate, Versicon-
ol, Averufin, Nidurufin, dimethyhidurufin, A-
versin, Norsalorinic acid 183 O —methyl-

aversin®] 235 o] %7} aflatoxin =
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o) 4SRRI E S o) Bk A. parasiticus (mutant strain 1-11-105
wk-1)

Versicolorin ¥ ST FFR .
o) : e YeiA A ek
Versicolorin A 338.0426 CuH10: ) .
Versicolorin B 340.0582 CuHuOs TLC data Adsorbent: adsorbosd-l~ sxlx(fa gel
Versicolorin C 340.0582 Crl 05 Solvent: benzene— acetic acid, 95:5 v/v
Averufin 368.0895  CuHuOs Ry: 0.3 o
Norsolorinic acid 370.1052 CsoH w01 Detection: yellow —orange spot in visible light
Versiconal hemiacetal acetate  400.0793 C2H 105
Versiconol acetate 402.0945 CaoH 1105
Versiconol 360.0844 CisH10s .0 - 2.00
Nidurufin 384.0844 CaH 1605 I v - 1.00
Dimethylnidurufin 412.1157  CoHuOs +os
0.7
Aversin 3680896 Con 1607 207 [ 0.6((;
0~ Methylaversin 382.1052 C2HusO- : 30+ L 050
o
5] ‘ 040 €
Versicolorin A LS g
= <
0 L0.20
704 Fo.1s
0 Lo.10
ol Lo.os
ORGSR RS AR LAY AEALE AARAY NASRS MASE M
G0 60 550 500 450 400 350 300 250 200
Wavelength (nm)
Common name Versicolorin A (2, 3-Bisfurano-1, 6, 8-
trihydroxy-anthraguinone)
Molecular weight 338.0426 Versicolorin B
Molecular formule CisH1O
(—fRY 451%) © Vesicolorin AT acetone d-
ioxane, ethyl acetate, ether$} ethanolol] 5.2
w] Chloroform® Benzeneoll= 7kat &3 %
) 444 FRAIE SAYE,
: : AN n=-9 A L= 1 A )

Versicolorin A+ Aflatoxins o drEAelst Common name Versicolorin B (2,3, — Bistetrahydrofur-
Orange —yellow needles from acetone, mp 289C (dec.) ano-1, 6, 8-t rihydroxyanthraquinone)
Fine yellow needles from hexane, mp 2872887 (dec.) Molecular weight 340.0582
(@)% ~354° (C=0.75 in dioxane) Molecular formula CisH0;

Trimethyl ether, mp 241T
UV date AE% nm (€) : 222 (31, 488), 254 (16, 227) (— #8943 )  Fine yellow needles from a-
265 (17, 756), 290 (26, 547), cetone, mp 2987 (dec.)
321(12,118) and 453 (8,166) .
267 (18,200), 290 (25, 100), [a)F —223° (C=0.42 in dioxane)
326 (6,700), and 450 (7,000 . . + .
( ) ( ) Vesicolorin B+ acetone, dioxane, ethyl ac-
(B4 ] : Aspergillus versicolor etate, ether$} ethanolo) &A= 01} chlorofornm
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AEHeels ¥4 e,
UV data A5 nm (&) 1223 (23,900), 255 (13,500},

266 (19,500}, 291 (24,900),
324 (12,800), and 450 (8,700)

(R4 . Aspergillus versicolor (Vuill) Tir-
aboschi
(B1) B ¢9A A g
TLC data Adsorbent: silica gel
Solvent: benzene—acetic acid, 95:5 v/v

Rf: 0.23
Detection: yellow spot in visible light

i 2.00
10-] e I 1.00
[ 0.80
20 0.0
= 0.60
<
4 301 - 0.50
g
£
% i 0.40
Z w0 poa
® L %
504 o0 §
£
2
607 Loz~
70*1 Los
lo.10
80
lo.05
W/
1 0.00
100 T T T T il T

g T
6% 600 550 500 B0 A0 3/ IO 2O 200

Wavelength (nm)

Versicolorin C (2,3 —Bistetra hydrofurano-1,
6,8 — trihydroxy anthraquinone)

OH

Common name

-1, 6. 8-trihydroxyanthraquinone)
Molecular weight 340.0582
Molectdar formula CuH 1,04

[—ARBYSSPE) ¢ Orange needles from acetone, mp 310C

Versicolorin C (2, 3-Bistetrahydrofurano

(45 0 (C=0.44 in dioxane)
Trimethyl ether, mp 216C
“@s0°

VersicolorinC+ acetone, dioxane, ethyl a
cetate, ether$} ethanolell 2 %3 Chloroform
7} Benzeneoll &7t How B3 KiE  Fubab
oAl <k FErth

Versicolorin C¥ Aflatoxins o] £ ARKAY Fi
ER#)E o] ok
UV data Aax v (€) 1223 (28,800), 255 (15,800),

267 (20,400), 292 (28,800),
326 (10, 000), and 450 (10, 700)

(384 ) A pergillus versicolor(Vuill) Tirabo-
schi

(i) B deiA A ok

TLC data Adsorbeni: silica gel
Solvent: benzene—acetic acid, 95:5 v/v
Rf: 0.23

Detection: yellow sport in visible light
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Common name Averufin
Molecular weight 368.0895
Molecular forformula CxH 0,

(—Ravtss)
Bright orange—red laths from acetone, mp 280° ~
282° (dec.)
(@5=>1°(C=0.30 in ethanol)
Crystals from acetone, mp 283° —289° (dec.)
Tri— O-acetyl derivative, yellow needles from cth-
anol, mp 297° -311C
(@)} - 15° (5g/liter in chloroform)

Averufing ¢Ze]d] ddled REsh} B
o= ¢tA el o] A& Aflatoxin B.2] A4 AKK
HY BB E ol ok

(%) : Aspergillus versicolor (Vuill) Tir-
aboschi
A. parasiticus (mutant. ATCC 1551
7)
A. usius

TLC data Adsorbent: silical gel (Eastman 6060)
Solvent: chloroform —acetone ~ acetic acid, 97 &
21 viviv
Rf 0.5
Detection: red spot in visible light

a -2.00
—1.00
10 A
F-0.80
-0.70
20
1-0.60
30 Fos
=)
: L—o.:ao e
E 4 _S
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@
H 630§
g 2
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g <
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Wavelength (nm }

(—AsAYsE) -
Red prisms from acetone, mp 256° —257C (dec.);
forms tetramethyl ether, mp 131° -132C
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Nor solorinicf#

Norsolorinic acid (2- n=-Hexanoyl-1, 3, 6,

Common name

8- tetrahy droxyanthraquinone)
Molecular weight 370.1052
Molecular formula CaHOr

Norsoloriniclt-& olAHE, ol el-g- 3} v el-2-ol|
¢k7} ==t} B, Hexane, ether®} FEMIAT]
Aol 54 gt ehatddds F4shtE
Foll Holx zFA& Jebdth Norsolorinic
B2 AflatoxinfE &S BIERWE ot}

UV date &% nm (€) :235 (24, 500), 269 (16, 900),
284 (18, 600), 297 (19, 900),

314 (22,900), and 465(7,760)
Eix nm (€) 234 (23, 667), 265 (16, 650),

283 (17,352), 297 (sh) (19, 872)
313(23,763), and 465 (7,336)

(B84 ) : Aspergillus versicolor (Vuill.) Tiraboschi
A. parasiticus (mutant strain, NRRL-
A-27,996)

The- lichen, Sorlorina crocea (L. )Ach.

0 2.00
04 A ~1.00
- 0.80
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20
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304 0508
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2 ]
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(B%) : B2 914 dA et
TLC data Adsorbent: adsorbosil-1
Solvent: A : chloroform —acetone —n — hexane,
85:15:20 v/v/v
B : ethyl acetate—2—propranol —water
10:2:1 v/v/v
Rf: A:069
B:1.0
Detection: orange—red spot in normal light

Versiconal hemiacetal acetate

OH OH

0
18 |20
CH,OCCH,
19

OH

I 20
CH,OCCH,
18 19

Common name

Versiconal hemiacetal acetate (2,3-Tet-
rafurano-1, 6, 8- trihydroxy-15-ethyl ac-
etate)

400.0793

Electron—impact mass. spectral anal-
ysis shows 382.0688 due to M* —H,0
(C»H10s) ;chemical ionization shows
distinct m/e 401 due o M* +H*,

M olecular formula CH s0»

Molecular weight

(e .
Orange needles from chloroform — acetone, mp
216° —220C ;from acetone, mp 234° —236C

Dimethyl Sulfoxide®} & HHRELHAN A V-
ersiconal hemiacetal acetatet Btk F&
BAo2A EAZ ofAE Aol Hikh-
emiacetal 12 9lo} A}l Versiconal hemiacetal
acetatex Aflatoxin: &K A8 4ol sk
#l dichlorvos 2 H&l& A. flavuss} A. parasiticus
9 wiofEol 4=l Aflatoxinh KA F

ZHA A Eolt
UV data 5% nm (€) 1225 (23,800), 267 (14,000),

298 (23, 000), 323 (11,300,

and 480 (7,269)

1224 (23,800), 225 ((sh) (13,000),
265 (14, 000), 295 (23, 000),

323 (11,300), and 480 (7,250)

AL nm (g)

A MeOH

max
Anaz’nm (£) 1223 (25,700), 265 (14, 400),
291(2,400), 315(10, 200},

and 453 (7,000)

[ﬁ] . Aspergillus flavus

A. parasiticus
@) mtEe deiA A gt

TLC data Adsorbent: silicar TLC ~7G silica gel
Solvent: A . toluene—ethyl acetate, 27:12 v/v
B : chloroform — acetone, 8 515 v/v
Rf:A:0.32
B:0.33
Detection . orange —red spot in normal light

0 2.00
104 100
L a.80
Io0.70
207
- 0.60
§ Losos
30 S,
P
o0 g
10 £
5
- 2
3 L 0.30 <
3 501
]
g
H
£ 50-1 Lo.2o
B3
70 - 0.15
301 0.1
90 - 005
10— 0.00
650 600 550 500 450 400 350 300 250 200
Wavelength (nm)
Versiconal acetate
OH OH
11 CH,OH
0]
1B M I 15
CH;~CH,0C-CH
15
HO
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Versiconol acetate
Molecular weight 402.0945
Molecular formula CaH 50

Common name

General :
characteristics Isolated as a glass
UV data Ans2nm (&) 225 (30, 900) , 265 (sh)

(15,800), 294 (25, 700),
315 (12, 800), and
453 (8,500)

[3%) : Aspergillus parasiticusd] EREE
¥k

() D m2 deA A gk

Versiconol

13 b
CH:— CH.OH

Common name

Molecular weight 360.0844

Versiconol

Electron~impact mass spectral analy-
sis shows 342.0739 due to M* —H,0
Molecular formula CH 05

General Crystals from acetone, mp 257° — 2507
characteristics  Orange—red needles, mp 265C (dec.)
(@)% -35.8° (C=0.35 in dioxane)
UV date A%e%nm (€) : 224 (30,100), '266 (14, 100),

294 (23, 900), 315 (12, 300),
and 455 (7,400)

AT nm (8) 1 224 (44, 600) , 255 (22, 300),
265 (22, 300), 295 (33, 800),
322 (13,800), and
460 (10, 400)

(B4 ] Aspergillus parasiticus 9] FERTEE.
Nidurufin '

58

Common nome Nidurufin
Molecular weight 384.0844
Molecular formula C;oH 104

General Crystals from chloroform ~ methanol,
characteristics ~ mp 188C
UV deta AES nm (€) © 223 (33,500), 253 (15, 300),

264 (19,000), 291 (30, 400),
319 (10,700), and
450 (10, 000)

(B4 ) : Aspergillus nidulans
(Wt BEe deiA sl e

. Dimethylnidurufin

CH, 0
16

Common name Dimethylnidurufin
Molecular weight 412.1157
Molecular formula CuH20s
General

charact eristics

Crystals from acetone~hexane,

mp 211° -213C

(@)% -77° {C=0,15 in chloroform)

UV data Aax'nm (€) 224 (48, 200), 251 (19, 000)
288 (30, 900), 314 (8,540),
and 444 (8,790)

(B4 ] . Aspergillus Versicolor

(5] @ ke 4o AR gk

Aversin

OCHa

Aversin
368.0896
Molecular formula CaH 50+
Generdl
characteristics

Common name
Molecular weight

Slender golden needles from acetone
solution, mp 217C
(@)% —222° (C=0.248 in chloroform)



. 224 (36,700), 251(13,400),
285 (33,600), 313(8, 900) ,
363 (4,960), and

440 (7,830)

Amax nm

UV data

307 (13, 800), 355 (5,040),
498 (6,890), and
501 (6,890)

(
(
(
A nm (€) @ 240 (21,300), 263 (34,800),
(
(
(

[ﬁi] : Aspergillus versicolor (Vuill.) Tiraboschi
@) - Ee gA AR Gk
O — Methylaversin

OCH, OCH,

OCH,

Common name 0 —Methylaversin (T ri - O — methylversi-
colorin B)
Molecular weight 382.1052

Molecular formula CyHu0:

General Fine golden—yellow needles from chlo-
cgaracteristics  roform-methanol, mp 216° —217C
(a)§* - 127° (C=0.1804 in chloroform)
Golden—yellow crystals from methanol,
mp 212° —213C
Sublimed sample, mp 229° —230C
UV date max nm (&) 222 (33, 800), 285 (39, 200)
348 (4,700), and
407 (4,200) )
(B8] . Aspergillus versicolor (Vuill) Tiraboschi
(%) : HiEe g=A A @

4 . Ochratoxins

B2 HBHRERNS REAIIZZ sty
2% AflatoxinFeiol 2 Re) w34 Och-
ratoxinBt-& HE T Fo|E AT A B3]
i dolze|gte) FakatEel osted WAENA
o}, o] FeAEL AYPFTEA BHES ue
Aspergillus Ochraceusd EfE £ SHtst
ZE Y} 25L 1 Zo) Hike =2 YHE
24 Ochratoxin Azt 55 d42 &F3)

}:o

£ REEYS 5Ecta st Ochratoxinff2 O-
chratoxin A2} Ochratoxin A2] & 3} of&lefl A~
B 235, 8] 3L Ochratoxin B {(dechlorooch
— ratoxin A) ¢} Ochratoxin B9 &3} o0&
ol ~d| 238tE a8
2 A "rch Ochratoxin A¥ ™2 Ochratoxin
iz FASE 23 2ol 2L AL
o]#] ¢kt wtsled, Ochratoxing wEHI o
ol el 23857 37 OchratoxinftFolA
#£-8 vePdch Ochratoxin AY #) 1 x49] &
PR E - Bt Bigelot b¥#2 2 Ochratox-
infE olpl=A el osted 7 —w’EALRES @I
o} L—B phenyl alanineoll <37 3,4-dyhydro
— 3 —methyliso coumarinfi; o2 T4 5] o]
alt}. OchratoxindH+ A, OchraceusTFol 9
sho] Aate B olyel penicillium - Virndicatum
WestlingTFoll 2= PAlxkct

gl 31ahz A wlfoll o] el EiH
o] = AE 4], mellein?} 4 hydroxymelle-

ine]ck,

4 —hydroxyochratoxin A

Ochratoxinkfiol]l ate] z7tA ZwolA

o} 3 AFH A Eo] oln] Hif=o] lrh
Ochratoxin #¥ SFTE 5FR
Mellein 178. 0629 C mH mO 3
4-Hydroxymellein 194.0579 CiH 104
Ochratoxin A 403.0822 CxHONCI
Ochratoxin B 369.1212 CuHsON
4-Hydroxyochratoxin A 419.0771  CalwONCI
Ochratoxin C 431.1135 C2H0NCI

Mellein

Mellein (Ochracin) [(—)3, 4-Dihydro-8-
hydroxy-3-methylisocoumarin)
Molecular weight 178.0629

Molecular formula CioH105

Common name
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Gce}:zerfl:'lteristics Crystals (subl.), mp54° 55T - [%] . Aspergillus ochraceus With. (NRRL 3174)
UV data B 1 (€) - 212 (20,000), 246 (6,500), A. oniki

Lasiodiplobia theobromae {cis-4-hydroxymellein)
Apiospora camptospora

[‘;éﬁf_] . Aspergillus melleus Yukawa [iﬁ] P RS @uA 9\12] B

A. ochraceus Wilh. « TLC data Adsorbeni: silica get G-HR
Solvent: toluene - ethyl acetate~ formic acid,

v (BtE) - BHe ¢8A AA @ch 5:4:1 v/v/v

and 314 (4,100)

TLC data Adsorbent: silica get G ~HR Rf: 0.74
Solvent: toluene—ethyl acetate - formic acid, Detection: blue fluorescent spat under UV light
5:4:1 v/v/v/
Rf: 0.82 v
Detection: blue fluorescent spot under UV light
k100
‘“4 Py -; 80
N -0:70
2 0,60
. | I~ 0.50
.00 30 o~
107 uem : Lo.ao £ _J o0 ‘g:
207 0.0 £ £
F0.60 5 -0.30 ;g‘
30 L 5.5 5 7 <
wd L 0.40 g]} ' 601 Fo.2
s 9 0.15
:5 50 0.3 E 701
§ H ~6.10
& © < 86
« ¥ - 0.20 005
20 o35 901
100 MUNMARM AR | 77y LN N 0.0
a0 t0.10 LA 5&) 550 500 450 400 350 300 250 200
90 L 0.05 Wavelength {nm}
i WA ESdAE B HUMARAR AR AREAE MRS RS B 0.00 - .
650 600 550 500 450 400 350 300 280 200 Ochratoxin A
Wavelength (nnr) .
2
7 6 COOH OH
4 — Hydroxymellein . 5 ”
1 A
\
19 20 }'_l
) ‘ Common name Ochratoxin A (7-Carboxy-5-chloro-8-
Common name 4-Hydroxymellein (3-Methy!-4, 8-dihydro- hydroxy-3, 4~dihydro-3 R~methylisocou-
xy-3, 4-dihydroisocoumarin) marin 7-L-& phenylalanine)
Molecular weight 194,057 Molecular weight  403.0822
Molectlar formule CuHuwO. Moleculor formula  CuHwONCI
Grneral Crystals from chloroform - hexane, General Crystals from benzene, mp 94° ~96T
characteristics®” mp 131° —132C characteristics Crystals from xylene, mp 169
{@)3 40" (C=1.0 in chloroform) (alo ~ 118" (C=1.1 in chloroform)
UV data*”’ AU qm (8) 1247 (5.300) and UV date 5% nm (€) : 215(36, 800) and
315 (4, 200) . 333 (6,400)
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(B4 ) : Aspergillus ochracens Wilh. (NRRL 3174)
A. sulphureus (NRRL 4077)
A. melleus (NRRL 3519;3520)
Penicillium viridicatum (ATCC 18411)

(1) D HALT FA BoREsgS o g
TAARL 2mg/kgol L Frojol) B TP
W b A AL 3.0mg/kgol ATk Ochratoxin

© SHRFRES AL AE, 2GS
WHEIFEE doqlet ol2@ Ade Ao oS
2 vepde

Ochratoxin AS FEOJS. 2 F0i3 BeagleX
< ASFAR AFRL FE, BLKES
A Aol A KIS Ve 3, Femh, B, gl
= BEWEES Jebdch Ochratoxin A¥ vk
2oll4 BEL Jor|n wlEZcelol AR
o Aa sz 23
TLC data Adsorbent: silica gel

Solvent: benzene—acetic acid, 3:1 v/v

Rf:0.5
Detection: green fluorescent spot under UV
light
0 2.00
1.00
10 A
H0.80
o.70
20
L0.60
30 |-0.50
o.40
4oﬂ
+0.30
50
60 %020
704 k Fo.15
l-0.10
80
0.05
90 I
100 T (RAARY RRRAE) 0.00

650 BBO 550 SO0 450 400 350 3% 20 200
Wavelength (nm)

Ochratoxin B

COOH OH

Common name Ochratoxin B (7-Carboxy-8-hydroxy-3, 4-
dihydro-3R-methylisocoumarin-7- L-£
phenylalanine)

Molecular weight 369.1212
Molecular formula CapH QN

General Crystals from acidic methanol, mp 221
characteristics C

(a)o - 35T (C =0.15 in ethanol) ; —56°
{C=0.29 in methanol)

A nm (€) : 218 (37, 200) an

3186, 900)

UV data

[%] . Aspergillus ochraceus Wilh. (NRRL 3174)

(@1%) : Ochratoxin B+ Ochratoxin A E=
Cag 4ol At 4479 Holejo] BT+F
gk {b4-A]Abeko) S4mghkg)lnl wbalo] e
P2 2 Ochratoxin A8 kA ALek 3.3 ~
3.9mg/kgol A=t

TLC data Adsorbent: silical gel
Solvent: benzene—acetic acid, 4:1 v/v
Rf: 0.35
Detection: blue fluorescent spot under UV light

.
F1.00
107 e b
- -0.80
F-0.70
20
F0.60
301 -0.50
040 &
40-{ a
P
o 3
§ =0 % 2
E 2
& E
&
e 507 Lo.zo
a2
70 Fo.15
80 1-0.10
90 [~0.05
100 prrrr e 0.00
650 600 550 500 450 400 350 300 250 200
Wavelengd (im)
4 —Hydroxyochratoxin A
22
716 COOH
15
18 2 u '13 12
; N
19 20 !
h
H
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Common name 4-Hydroxyochratoxin A
Molecular weight 419.0771
Molecular formula CH1sONCI

Generd ) Colorless crystals from benzene,

characteristics  mp 216° —218C

UV data AL%m (€) o 213 (32, 400) and
334 (6,400)

(R4 . Penicllium viridicatum Westling(ATCC
18411) . -

(Z14) : 4-hydroxyochratoxin A+ Ochrato-
xin AE Fo3 Wistar £EH 2 Rl S
t}. 4-hydroxyochratoxin AT 40mg/kg FTL
2 FHolA Fojslels o o} 7l Jig= 7 A7
orol o 1} QOchratoxin A2l 7% o] A5 459
BollE 100% HAA&E 2ok oA & w4

—hydroxyochratoxin A¥ Ochratoxin AS ¥

g FEA W ol Eatgoll odgt EH A Ak

COOC,Hs OH

H

T ——-7,
Y
A
v
o]
X

Cl:

FIR i A0

TLC data Adsorbent: silica gel
Solvent: benzene-acetic acid, 4:1 v/v
Rf: 0.25
Detection: green fluorescent spot under UV
light

Common name Ochratoxin C (ethyl ester of ochratox-

in A)
Molecular weight - 431.1135
Molecular formula C,H,,0NCI

General characteristics Amorphous compound
(@)o—100° (C=1.2)
Ochratoxin A methyl ester
(a)s—78" (C=0.027)
UV data Amexnm (€) : 214 (30, 000), 333 (7,000),
and 378 (2,050)

(B4 ) © Aspergillus ochraceus Wilh

(@) : 2ol = Ochratoxin C7F @ g
FtEZol 7l Aoz A= ch et
2.3 A. Ochraceus? %4 o] w1x], Ochrato
xin CE #f3at Yt dLTFrAAE i
olgt Aol wa At Ochratoxin As} =4, of
Yolavl 2ahEol A Us FUHY ¥y
o}2lol] g 542 vt 135~1704gl 3ok

TLC data Absorbeni: silica gel
Solvent: benzene-acetic acid, 25:1 v/v
Rf:0.55
Detection:light green fluorescent spot inder UV
light

SIATE, 2B, ZFEW W

© 384P 4 X 6fZhR
o M 9,000
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