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Abstract . Deoxynivalenol producing isolates of Fusartum Graminearam R 6576 was grown on rice for 25
days at 19,25 and 28°C . Maximum product®on of deoxynivalenol(DON) by Fusanium graminearum R 6575
occurred at 28°C and 20 days. Maximum concentration of 940 ppm DON were obtained after 20 days at
an initial moisture content of 40%. A DON derivative, 15-acetyl-DON (15-ADON), was also found at

concentrations of 150~300ppm after 5~10 days.

Crude culture extracts were purified by water-saturated silica gel column chromatography which selec-
tivity extracted DON when methylene chloride was as the mobile phase. Punty of crystallized DON was
verified by thin layer and high performance liquid chromatography. Also this method was advantage
method or production of DON and require little organic sorbent than the other methods.
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Deoxyrivalenol (3, 7, 15-trihydroxy-12, 13-epoxy-trich-
othecene-9-en-8-one)-& QE FF JEM AFF e
G Fgo)Y A24 hAFEQ trichothecene my-
cotoxin®]th. L&} o F & Fusarium gramineanamol &
A YA =He YR TE, AAeHH AR
AR E fdste Aoz deid Ao ' DONS
1973 W22 A BNA Fusarium gramineanam®] ZFEE 2
ol Agoz BGAemh S o] Fuarum &7 0]
3 A 3L trichothecene 8] FFEAESL A 509 F o] X
axo] gloy o| 53 7H E&A AL 8 trich-
othecene T-2 toxin, Deoxynivalenol, Nivalenol (NIV)
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A3} Ao FEFo| hF oz A 1 FA
939 HFLF%o) AAYst dEHN e 2 F
2% o Fuaiumd A% 7€ A%HA FA4 28
1} 1983, 19843 o -8} 2toll A o] Deoxynivalenol
wrAl go] BalolA 2 100%9 o]t Hie #Hvirt
32 Fo A Deoxynivalenol 2go] ¥As 1 ke AL
ok 4 glon o] A% AZd WE FEFS ALY
A Z d5E £ Aoz g 2 oy F5F
o B8 A7E T E A FolE F Y2EZ 9
Fusarium A4S 40 g FE5A77F 243 a7de
violy ol @ FEFL A7 H B %9 Deoxyn-
ivalenol toxin®] B8 Z 3t 0] £U3 A A
W 718 A B3toof srld £l AL 2 FA
Fe & Aok B G371R FEoA RdAeE
448} Deoxynivalenol toxin®] %-& 8ppm(8/4/g) A=
9) 23] nFPo|ng FEF & AFedE F8] =
& <goitt mM FEFE A7stevle HF Deo
xynivalenol toxing A4 4¥ @84l Uch.” th#F D-
eoxynivalenol A AHE M S5, B TR ZL F
BE o] 83t Ay Aol Deoxynivalenol toxing ™F
Aase g Aol Joen T 494
ol 4 Deoxynivalenol toxin 4 2+-& 3 A& crude Deo-
xynivalenol toxin A4+ 948 o}F AT WYo|n o]
o= solidj®} liquid substrates7t Ao} A 3L ek >4
) & crude Deoxynivalenol toxin & & 9 & column c-
hromatography, Thin Layer Chromatography(TLC)% H-
igh Press Liquid Chromatography(HPLC) ¥ §°] 2
aEA et ol g P EL Be AE 233
e 7}A) clean up BAE YR 3 FHFHEI
g1}, 4~V

B dpahe FldME old w7 HE ok ©] Fus-
arum A F A %) Deoxynivalenol2 & ¥ 3} silica gel ¢
hromatography 8 & 2 A48tz 2 ¥ & 533
At

-

RYE  AF F&50 RESH e Fuarium gramin-
earum R 6575( Gibberela zeae U5375 - Michigan State Univ-
ersity US.A)-2 potato dextrose agar plate®) 3% 33
25Coll A 793 W3t H e %0md carboxymethyl cellul-
ose(CMC) ¥l A o agar plugsE 3~471 ¥ 25C A
Mgt okatach 2] dF o FH3}3 macroconidia F
EE ZAsdrh

DON & : 2242 Pathre$} Mirocha™8) "¢l
1}2} 60% methanol 2 blendingdt 2 B¢ & A3}

& methanol & Z%AFth. $&E& sodium chloride2
E2HANF YA EL] AASAT AHEANAF ethyla-
cetate . water(1 : 2)¢] Hl- €2 3 F&4 73ty AtE
283 silica gel chromatography 82 2 Z333oh.

Silica Gel Chromatography : 37mm id. Michel-Miller
glass chromatographic column ol silica gel (Davisil,
200/425 mesh, 60A, 9+ %)& A2 2 (flow rate)
£ 5m¢/min(10~40 psi) & FA 3k 500~600m S F
F432 8 S X3A]7] 1, methylene chloride® &©]
Yo g7tz 2y FHAAG. ANEE L
R 1 {raction collectors 2 10m¢# 433t TLCE M=
3ttt TLCAel DONo|] A 225 methylene chlonide
g #3832 FH42 A s DONe] YetA 4&
712 ThA] 10me® A3 3k TLC ol A A28ttt
DON©] &H50] Q& B8ut FolA ethyl acetate2 5
%, &3

DON crystallization : ¥%3%E% A48 24 A=
N3 29 ethyl acetate2 F1cH2 £F DONE #
A 2R AAEol A7 ethyl acetateZ T
Ao qAAN B@stact, d33hd DON2 TLC
2 HPLCZ #]lstath

Analytical procedures : 20 X 10cm silica gel G plate
(Redi plates, Fish Scientific Co.)ol ¥%€ A&& ¥4
3} 3 toluene-ethyl acetate(1 : 3) o2 A/, A28 F
15% aluminum chloride-§ 9 & & WA A 7] 3 110C A A
5%7+ 749 8-F 365nm UVE BF DON# vl w3tdth
A4 3¢ DONY <5821 HPLC(ISCO, Lincoln, N-
E)2 811893, olo] AH8-¥ pumpt model 2300 HP-
LC pump$ V* variable wavelength % & 7] (detector) ©]
v 4L 224nm, sensitivity2 0.05 aufs., o148 #¥
& RP-18 spheri-10 MPLC analytical (22cm X 4. 6mm
id.)& o] 83tk ©]F 4 (mobile phase) & 50% meth-
anol(Vol/Vol), %< 2n¢/mino 2 3%t B34 3l
£ A A 53} methylene chloride 39 3le SAAE
7+9) ratio(toxin concentration in water/toxin concentrati-
on in methylene chloride) & ¥ 8}¢] partition coefficie-

ntE EAsY
g I

DON MAb © F gramineanan R 65762 vl Fste] 42 108
macroconidia & Wl Kol HF 3} FE & 28%, 30%,
35%, 40%, 48% &=E 20T, 25T, 28Tl 59 4
oz 25AFL HEFT A FE 40%, MFLE 28T,
v g} A1ZE 208l DONo| 7H4 ol A&H%Un I ¥
£ 940ppm©] A TH(Table 1). 158 ¥ 4ol acetylated 5
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Table 1. Production of DON by F gramineanam R 6576 on rice at difference temperature and initial moisture contents(M.E +

SD)
Temp Inggll;a- Concentration(ppm)
() time 28% 30% 35% 40% 48%
(days)
10 NA 2.11+0.2 6.8+1.4 4.51+2.4 2.310.4
19 15 NA 0.840.1 9,4+1.7 7.6%£1.3 4.410.5
20 1.9+0.1 9.1+2.1 10.143.4 3.9+1.4
........................ 25 e A B33 LAl 84%20
T sezere T a7z 10840.0 80.1%42.5 16.142.4
o5 15 101.4+7.8 131.0£17 130.1£11 114.4114 82.3+3.7
20 90.0+3.1 104.118.9 209+12.1 180+21 101.2+10
! LS 1% -2 S NA . 18E8 2 20127 U.716.9
et e e P e PR T EER T
28 15 24.110.4 73.111.4 511121 710+27 201.4t14
20 40.2+2.1 107116 70327 940118 411.3%21
25 0.45+0.1 97.443.7 640146 82021 146.2116
* :None analysis
Lo00 on¥& DON & # /& & 7 fraction®| skt
. 140% fraction €] DON& YelA] 3ttt DON %
0o} \ & DONo} vrehuz) A1zhek 3 S¥A o fractiono) &
800} . Er0 1} fractiono] ol AYH4E 1 FEE JA
ol . 289 (Fig 2). fraction 98 K-E 1459 fraction-& &
2 o} WA A1 A3} < 2.5g9 DON& 4& & AUk
&, 6aor A0} DON-E Mass spectrometry 2 #3138} 1 (Fig 3),
’§ 500/- #X& HPLCZ &% A HFig 4).
E or o &
AL
a00l- .
0,740 Trchothecene mycotoxins$! nivalenol, deoxynivalenol,
20 \ T-2 toxin, zearalenone Fusarium gramineanam®| °] ) A
100 0 AArE oAt o)AEL 9, B e TR BE
R FRAINE e FHol AANZM 43t o
5 10 15 20 25

Incubation time (Days)
Fig 1. Production of DON and 15-ADON by F gn-
minearum R 6576 on rice(DON +-+ ; 15-ADON : ¢c-o)

o] YA+l DONY F 542 15-acetyl DON2 v F3
5~109 Aol 150~300ppm2- 2 YR THFig 1).
DON &X| : B2 ¥3} A7 silica gel column chromat-
ographicoll M £2] ¥ crude DON & TLC ¢l A7AIZ
R Fig 20 Vel AWHA fraction-E] 80U A
{raction7}A) &= DONE A & ZE A4} AN EE
©] methylene chloride®l ¢j3] 8% %+ ¥H| DON
< A3 Fol ATk 81MA fraction #EH $9 & F
2 WA 2 85 fractionF-E] 97 fraction7HA] met-
hylene chloride?t &% 7F A Ugt3, 984 fracti-

FRold] LHH FEEC) AR FEY 4P 2
Hol 24L& 2N E Aoz daiA ok Moy
3 FEAE Fuaamol] Z9E TES Jomay g
o}oll 4] alimentary toxic aleukiaZhe F=F o] @AY vl
A1f, EEN M= fusariotoxicosesBHe FE=2L F
g v} 9lch ' DONT T-2 toxin® AR H AR, 473
FAY, 28 She 9 P IS4 F5
Z d7E A AM A G DA Fusarium spp2] A4ro] 5
o Qep 2B A2 o] 72 WAuIR] & o] §5] At
s P23 DA o] &3 WY SO &
%} 2,23

2 AYoN AN F gramineanem R 6576-2 ©) 83t H X,
2E, WA e gl ste] DONE AAe 29 5
40%, &% 28C, ¥ AT 20904 Hoh2) DON A4t
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Fig 3. Mass spectrum of trimethylsilyl(TMS) derivative of deoxynivalenol produced by F graminearum -
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Fig 4. HPLC profile of DON (left-standard, right- from
F gramineanum culture extracts).

£ 4L 5 AN Aol A % DON A+ e
ZolE%th o] & AE Vesonder $°9 Bugt ¥
Astgeh. 28 v Witter 529 B9} vju3ld Ho
2] DONE A8 &+ e 2%, §5€ AU iF
AlZbo} 18 2 %7 Al Yebged ol FF&AM W
Eouhyo] k7t gE2dM & Reg AAHY 2 A
da Ao 22 AL JEIU L, DON FEA <)
15-ADON A2t = e A3 Jeld Ath Pestka
5% 9 Bahrawy $2& 2 497 22 24801 frie
medium®l com steep liquor(CSL) & #H7}stA &1
v F A4S 2wl = DONS o] 3] njgo|lont
fried medium®ll 4% CSLE #7Ft1& " Hd 2] DON
2 g F AUt B}k Pestka §% 2 Bahrawy 52
o] DON A 4be)] AL&-3F w7} A A Fovt & Ay
Zztel A dA s A2 Mo} Vesonder 5° E Mi-
ller*7} A& uj Aol 4 DON 4+& F nAuj A mct A
stethe Baske AXETh ol x| Hdx o
BAA T AFHFANRE WY, %, A E ey
AFaLge] AHEF WY Ee T 2y gE Ao
A zts) o] 2} 2 o] &jo) DONL Attt 982 v
A ¢ gl pH, A4 s} o)itgtehe] T, v gE7]Y
A% 4L UA e Ao dA g17) o] Fo
gt gAsrle o g

Greenhalgh % ¢ 2529 $59 20& 2 4¥7
#Fo) 2490l Hhe] DON A4HE dickx gt o)
= 8 A3 3el7t et o) AMH-E strain(F gram-
ineanon DAOM 180378) 0] th27] ) &< R 2} Rich-
ardson $2& F X 60%, 25T A vl ¥ A7 280
] DON A Areko] @etelal @}, ol & 4¥d e}

Aol g-d o|RE FFo) ARZAF M F8F 24
o $19 L2 g g 3ad A A 2o Fe
minearum R 6576 2. 2 DONE wj 4% Z 7 15-ADONE
Zo] 425 A= Miller 3% DON ¥l %o DON3}
0] 15-ADONe¢] Aitetie B2 E & vl Qo 19
Y Yoshizawa™& 15-ADONR.t} 3-ADONo] DON# 2
o] EdETR Rudged ol AMEEF 7} Fusarium
mwseum©) 7] W2 Ao g Foldth 22y} Bahrawv ¥
P& F gramineanum R 6576 ©) 910l Van wert Al stuckey, NRR-
L 5833& o] &3t ol 4 A} F gramineanum R 6576
2 DONg A43te VA Van wet Al stuckey, NRRL
5883 DON K.t} 15-ADON& F = A 2 3ich 3 8
At oY@ A= NRRL 5883 52 &4 ¥H T
8}at whg o 2 15-ADON°l DONo. 2 A H: Y
o] M # ¥ strainY Ao 2 FE3IYT. 218 1} Vesonder
5& NRRL 5883°] DON-& Ro| A4raitta 547 o
Zoll 9 strain Abolell Aot X dog o dF
g g A 2,

DON @A A] DON€ #3112 < fraction T2 &
B gt Aol 1225 o) o] 48 silica gel,
B0, §& 5o 2y E Ao AgEr) ¥ 4
Holi) DON £&lv B2 ¥38123 silica gel*l A silica
gel®l FE71A KT A A -A A £ 2] (liquid-liqud part-
itioning)oll &} & R 2w} 28] o)} silica gel > F3
dEZE AAHFE 98 ). DONo| B30
F&rso £218 Sz o2 A column ol A A
I 4 D 7)el PAHIEL column ol A FH A £t
2 4&5o Yarh o)w 15- ADONS DONz B3}
nydroxy group®ll & v}9] acetyl groupo. 2 WX g o}
FrAF B2 o] A % column ol AFHA £En &2
5o Yo ol DONF 15-ADONS] £ull Al part-
ition coefficient) 7} Z+2} 203} 0, 0322 th2 7] ) F ol
ol &ufg A4 ¥ B3} methylene chloride 5 &vh
2% (liquid phases)&to] wj &) #¥3] DONH 15-ADON
9] B gold A ). o] T Al 2 Pathre$}t Mir-
ocha®0] 7Fd B} A DON& $23lE £ 2 methanol
Ao B& AMRE5 =3 DONY ¥ 8408
BHolN & 23] QJFHth

4 B

AQAA NN delExstn 7pgRo] 2 HE Fuarium
ZF AF F5F & {28 deoxynivalenol thFAY 4t
& 918 Fusariom gramineanem R 65768 o] &3] wj ¥
# Z39E o #o.

1. % 40%, 2% 28T, wiFA3 20404 74 &
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< DONol A4t I F=& %40 ppme] Ath

2. B &% silica gel chromatography %3 2.2 DON
€ 323 %3, °]% 3 mobile phase)-2 methylene chl-
oride2 331 & @ DONo] 4 Ho g F&5Ux, 4
A A DON9 ¢4 & TLC ¥ HPLC=Z #1150
Aot £¢ o] ¥ge b DON FAYH B} 4239
F71 4o Yot EE a2 AAE £ de
23] AT}
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