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Toxicity and Fumonisin B, Production by Fusarium
Isolates from Chinese Corn Samples

Yin Won Lee* and Hyo Jung Kang
Department of Agricultural Biology, College of Agriculture and Life Sciences,
Seoul National University, Suwon 441-774 Korea

ABSTRACT : Ninety-two isolates of Fusarium species were obtained from Chinese corn samples.
The predominant Fusarium species isolated from corn seeds were F. moniliforme, F. proliferatum,
F. oxysporum and F. subglutinans, and all 13 species were identified. Each isolate was grown
on autoclaved wheat grains and wheat cultures were fed by twenty-one-day-old female rats for
the toxicity test. Twenty-six out of 92 isolates caused the death accompanying feed refusal, severe
weight loss, liver damage, and hemorrhages in the stomach and intestines. Of the toxigenic isola-
tes, 17 isolates of F. moniliforme, 4 of F. oxysporum, 3 of F. proliferatum, and one of each
F. sporotrichioides and unknown species were lethal to rats. The analyses of fumonisin B, produc-
tion of the 26 toxigenic Fusarium isolates were carried out by thin layer chromatography and
high-performance liquid chromatography, and fumonisin B, was confirmed by mass spectrometry.
Fumonisin B, was produced in wheat culture at levels ranging from 280 ug/g to 3,952 ug/g by
all of toxigenic F. moniliforme and F. proliferarum, but by none of the other toxigenic Fusarium
species. The present results suggest the high possibility of natural occurrence of fumonisin B,

"in corn samples imported from China.

Key words : Corn, Fusarium species, toxigenicity, fumonisin production.
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A5 2ol AA ohFdt WA st e, £,
e EE HAe] gdv A TAE I 24 Eel
=1H6,9,10,11,24). webd S¢5E Fusarium®] 2
o] & FHEEA, A AAAHLR FA o Au2
AHEEhe vErh B2 wEel Al Fusariumo)
AR T Favt &2 AYAMe] Erh

HZ AA vl S5 F8 eqdgal
F. moniliforme7} AA38l= fumonising el gt
A7t s A= et Fmoniliforme] =
Aol Fg dFE Marasas S(11,12)0] A= gte]
wol A sk dolLe}7} Transkei Aol 4 Aui =

*Corresponding author.

232 Re 22§ F moniliforme MRC 8269
kAl S ofe] AYPF-E FAA FAo) wlg =
th= B o) F, el Al od 312 (equine leukoe-
ncephalomalacia : ELEM) (7), s zlell& €& (pul-
monary edema) ¥+ 5FS(hydrothorax)& ¥2.7]
H(2), HEE o]4¥ Y A 1t FE(5)
I 7 2AF(G.4°0] de ALE 49A gl
ole} 7o) F. moniliforme ¥ FA & o]43 o= %
EolA e chokdt 54 f wedAel B3l A2
E4% ¥2l8te] fumonisinelzt FH sk THL, 3).
Fumonising AAMAAHLZ 24 2 F4 52
FFoA E3) AUt KA o) 59 7134
FoAE PEe) Ru=Elm ¢Jri18,20~23). 53] A}
el Almql el dEhA JAE FolZe]gldlA
ZAME A3} Azl BAge] =2 AFoA fumo-
nisin®] o} ZE=E ¥, fumonisingt AEe}b b



130 A Btz A 10d 23, 1994

A& A3 FAAel e Aoz HIFUg
.

FEUEAAE HEF AlEE S5FE gRE
Tl AEII lon] 19NUE ¢ A, S5
THFL oF 6600000 M/Tel| o) Erkle). =3 e
de FHoZFE FEe] Fo1sla gle, %
FEIo] =7} ehEE olFol= 4izke] FF
¥ AR A4Ech weA oo @WE 9] Ee
o] Sl dig <t Hrp) AFH ’QX“IE}

® 97 $IF34 STTEYE Fusarium ‘5."
w2 54 F dEE o4l BAHFFE
3ta 54759 fumonisin B4 S ﬂza‘ﬁ}--?‘}

Saselet.

A %

ME H Y

g AR 1919 1935 10971% 7709 3
2 B AR YEE whol ]l RAle] AR g2
T4 B ARE 1ke¥ BPdol o)F A
*]"&5}9\1‘4 SUS

Fusaiium 27| 22| U . 7 A=Y 00
N 54 F2E 1% sodium hypochlorite-§-<§ o]
2~3%3 AA Y RHAFT F AT SRS
AASL  streptomycin  sulfate(200 ppm)7} H7 ¥
7} R (potato dextrose agar ; PDA)el| x| A}Fst
o] 6~747t 25CAM st Fusarium FF5
TN FER FFEL 2EA s Ax
oA ¢5Eel3 & PDA slante] 597F wiek 3
AHE® W7k 4Ce] WAme st

Fusarium 55 A3 93k PDA slantel]
Mgt & g9 Y242 A3 camation leaf
agarel] 257F 25Col A el gk 3 B3t n] A (400X)
ol A HEA £}, i%'—v—"ﬂlx}, F2tx 4}, phia-
lides] HAHF % Je 5-& HAslo] 2L EH
B K(13).

Fusariun 32| 812k 1L Erlenmeyer flaskel]
Y 2007 FFHF 120mle ¥ ZE"‘7} Hof| A
HEEE 2~3*]7J Aol WA 3 121CAA
1A 744 238 Abgstgdc). AgE "WuiR]o] w)g
PDAol wik3t 2t Fusarium 455 AFs)e] 457>
25CAA wiFet & 24 FFEE Fahste] 7Az4]7)
t}S Waring blender® v}sjsle] A48 wj7}z] —
15Cel| B@stgic

SHAME. 2 Fusarium 759 2 A S gz
T9 HALRO)9} 0%ww)7E HEE e F A
ety FEAFSA A 743 Sprague-Dawley 3l E

PAHAGO~60 gl FAsholrh. Foe obele] sz g
Ztze) AbgAbAtel e & 2242Co|A 13Uz}
FoIg F *]"’J"q-r, WA7| @ o)A it MF s,
AABAHF 5& 2T umsle 2 FF =
q& 5"43}"4 E""ﬂ'-r% Aslgi et

HEE=2 % AN Fumonisin Bi& v]3 Sigma
Chemical A2 2E 7q)sle T4 Abg-shed ),

=49 358 Y 4740 EPFE, AAE 9%
F718e GRFE 747 Algstgon asanz
EvtE 12} (high performance liquid chromatog-
raphy ; HPLC) ¥4 49l E. MerckA} #Z¢
AH8-8tsict. ut3z 2 e T2)v)(thin layer chroma-
tography : TLCy= 33} #)A)eke] Ezt¥) E Merck
AF2] pre-coated silica gel(7, 025 mm)g Ag-3}
%25 Sep-Pak Cs silica cartridge2} p-anisaldeh-
yde= v WatersAke} AldrichA28-€] 74zt 9
3t AL4-3k5AT)

Fumonisin 24, ZXAH4 g8 X371
TFE2] MPAE Shephard $(19)9) el et
F23t Ak A 50 g— CH;0H-H,0(1
23) 2000mle2 23] Sn3t F ZhokrEsigic
°] #2E< 50ml® CH,OH-H,O(l : 3)& £33}
“@i’é}mﬂﬂ WellA S22¥Fos REg ¥ 22

= #Hsl AEEAZY ©) AZE L 10mle] CH,
OH -HO(1 ! 3)2.2 A gs)3te] Sep-Pak Cy; silica
cartridgeell 53} A17] ¥ CH;OH-H,0(3 : 1) 10 ml&
S2E $3AA FHstd nisigcs) TLCs
HPLCEA o] AM4-3tdct. TLC £42 fumonisin
EE529 F2ES A HATY ARy
AN Ll = CHCL:-CH;0H-CH:COOH(6 : 3 : 1)&
AHE-3HAR A F 0.5% p-anisaldehyde S H-3}ed
110CA A 5¥3F 7bd, w43}l Fumonisin®)
HPLC #4& 7%, B3¢ 2252 1ml9 CH,
OHoll &3l & 258 A vialell &A 225 uws o-
phthaldialdehyde-8-9-& #H7lste {FEAE ubs
o] 71 & 30&7} vortex® & 4191%E v}S membrane
filterMillipore Corporation, pore size : 0.5 um)=

TIAA ELES AAST 12 o)) SuE
HPLCol| Fsl3te] AA)stdc). o) A}43F HPLC
8 71%& ¥F7E717F ¥29 Shimadzu HPLC

LC6A)0l o F-HxAL lichrosorb RP-C§ 2
Yol o]FALe CH;OH-0.1M NaH,PO472 : 28)Z. 0.
8ml9 fr&o o)lFAE EFrRd YPP2E
97193 335nm, WEIE M0nmZ TAAA A
43tk

Fumonisin®| &2l. TLC 2@ HPLCe|4] fumoni-



KOREAN ]. PLANT PATHOL. Vol. 10, No.2, 1994 131

sin Bio] H&E3R wjgd F2EE methanolel] =41
F prep-TLC(20X20 cm, 1 mm thickness, E. Merck)
o EFE49 HAHF og CHCL-CH,OH-CH;
COOH(6: 3: 1)e] &al2 Ahstadch. A ¥ fu-
monisin B; %t scrappingdted CH;OHZ &%
sttt o] #EES ¥5, CH,OH=E A& F,
TLC(20X20 cm, 025 mm thickness, E. Merck)& A}
2-3le] fumonisin B¢ eyt =3 frac-
tiong 4] 4 442 CH,OHZE £-3% + FAB-
MS(fast atom bombardment-mass spectrometer,
JEOL IMS AXS505, W Jeol Ltd)2 ¥A3lgor,
matrix2+ glycering A3k}

4 =

Fusariumzte| 22| ¥ & FF54 S5 23
N ArEREH F 2 758 Fedo Fusa-
rium LGE-L 15~T3%EH Aol wpe} 2 Wolr}
usdek ¥ 4 #5575 PDASE CLAwIA| A} al) <
g F Nelson 3(13)9] &4 9 £ 543
d=d 2 Ad= Table 13 b & RFF F F
moniliforme 4747, F. proliferatum 1045, F. oxyspo-

Table 1. Toxicity of Fusarium species isolated from
Chinese corn samples to experimental rats

No. of isolate causing®

Death Wt.loss Wt gain

No. of
isolate

Furarium
species

Control® —
moniliforme
proliferatum
oxysporum
subglutinans
semitectum
sporotrichioides
chlymydosporum
avenaceum
culmorum

poae

solani
anthophilum
equiseti
unknown

5
—
-

— O == OO OO0 =N WA -
—

—_

A== m = DN W R OO O
—_ O OO0 o0 OO OO R WS

NN —~ OO = ONDNNDWRNRAY

Total 26 24
(%) @) @
*Results are based on three rats per treatment.
®Mixture of 1:1 autoclaved wheat and complete rat
diet.
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rum 99, F. subglutinans 645, F. semitectum 44,
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naceum 7}z 2@Foldct. 1 vtell E culmorum, F.
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e E e 4T v FAEAT o] ZH
A FIA S Fusarium 298 F. monilifo-
me?} F5& ARSI Liseola sectionel] <3+
FE. moniliforme, F. proliferatum, F. subglutinans, F. an-
thophilum 5 4%o] & NFF F 64/} Hch

Fusarium TFe| SM. L5564 B2 9270
o5 T dE XAdFe 260 F, ASHE 2dF
FE 0477, 2 FA0] glo] Hole AFIUt
TFE REFHAT AAEFER EF 65444
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Foldch = A7t F HE AMIAE &
At SjzTet wlmste] HAEA Abae] HIHH
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1173, F. proliferatumo) 445, F. oxysporumo] 37
., F. subglutinans7} 245, L v}toll F. semitectum,
F. solani, F. anthophilum, v|§4 37} 77 14
F2H F 247F%rHTable 1).

AY7NE F AT ALR AFe 1~23g
AEHom AF it 5~26goldch XA F
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AlgE Ak AL 8 w(hematuria) 52 #EE 5
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T2 MFAE 323 F AAHYE A4 HPLCR
43l fumonisin B, & A¥stsdr)h Fig L(A)S}
Fig 1(By= 747t £F-549) vwlofd) 3%E-2] o-ph-
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Table 2. Acute toxicity and toxic signs of the 26 Fusarium isolates lethal to experimental rats

Fusarium Strains Average Feed Toxic
species Wt gain (g)* consumption (g)* signs®
moniliforme C3-16B —52+28 227165 1&SD, Dr
C7-17B —150£58 21865 1&SD, Ht
C8-2 —167+ 48 165+ 2.0 ID, Ld, Dr
C13-5 —200+18 18.5£ 40 1&SD, Dr
Ci415B —253+18 113+23 IH, ID, Ht
C22-6A —95+20 220+20 I&SH, D
C22-6B =225+ 17 5210 1&SH, Ld, M
C22-11B —165+20 128+ 6.8 1&SD
Cl6-11A —193+13 112+95 ID, IH, Dr
C1-71B —227+30 8725 1&SD, M
C8-12B —263+038 38%13 1&SD, Ht, M
C11-7 —210x 40 55+43 1&SD, Ld
C21-3 —173+£58 20+ 10 1&SD, IH, Ld
C22-7B —260+38 73£60 IH, SD, Ht
C22-17A —248+ 18 9.0+23 1&SD, IH
C22-17B —255+18 47+ 10 1&SD, IH, M
C23-7 —277+£30 30+ 05 1&SD, IH, Ld
oxysporum C8-16 — 11540 150+ 48 IH, SD
Cl15-14 —143%25 57%£52 1%SH
Cl4-12 —222+63 47+49 1&SH
Cl1-2 —78+78 210%55 IH
proliferatum C22-7A —125£20 182+ 0.5 SD, IH, Dr
C1-3B —183+33 1.0+ 08 1&SD, IH
C15-10 —177+£ 538 135+ 33 1&SD, DrHt
sporotrichioides CIl-1B ~-253+23 108128 1&SD, TH
unknown C2-3B —92+40 235+38 1&SD

aEach value is the mean of three rats per one isolatet standard deviation.
S ; stomach, 1; intestine, D ; degeneration, H ; hemorrhage, M ; mucose Dr ; diarrhea, Ht ; hematuria, Ld ; liver

damage.
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FB.
A)
B) FB,

Fig. 1. HPLC chromatograms of fumonisin B, (A) and
an extract of toxic culture of Fusarium moniliforme C13-
5 (B). HPLC parameters were ; column, Lichrosorb RP-
C8 ; mobile phase, CH;OH-0.1M NaH,PO, (72:28, v
W) ;s flow rate, 0.8 ml/min ; excitation wavelength, 335
nm ; emission wavelength, 440 nm.

Z2 A sz, 2 gtol F. napiforme F. naygamai
a2 3 F dlamini 52 £dAx AAHAiy 2w
slgdct B AFolHE S AFF 5 Liseola sec-
tionol| 3= F. moniliformes}t F. proliferaum®] 2
%] fumonisin Bj-& A3t} F oxysporumo] v}
F. sporotrichioides TF5<2 AR &steh. F mo-
niliforme2] fumonisin B, /4% W% 457}
1,500pg/g  otar  AAsiEEd, ole  wmlFlA
ELEM3} #3138 &4 Algy FAe Seaay
] B213 F moniliforme ¥52 fumonisin B, A
kst vlegk FEole volAlglel, 35, vlg4ke]
S5, IA, e SRR E E=|’ F moniliforme
+5F2] fumonisin B, AR = A3 =& 5

Table 3. Fumonisin B; production of the toxic isolates
of Fusarium moniliforme and F. proliferatum obtained
from Chinese corn samples

Fusarium Fumonisin B,

species Strains production (ug/g)’
moniliforme C3-16B 288
C7-17B 1,852
C8-2 1,880
C13-5 2,050
C14-15B 1,734
C22-6B 704
C22-11B 2,560
Cl6-11A 2,600
C1-7B 3,952
C8-12B 2,624
C11-7 1,856
C213 2,660
C22-7B 1,824
C22-17A 3,328
C22-17B 2,400
C237 1,024
proliferatum C22-71A 280
C1-3B 1,824
Cl15-12 400

*Fumonisin B; was quantified by HPLC with a fluore-
scence detector.

58 o

722

204 277 370
h 315 352 546 720
i | [ s 461 462 5«“ ° 632 678 | l
! + t T ? u T T Y *

Y T
208 258 300 350 402 450 00 550 1] 650 782 258
mr

Fig. 2. FAB mass spectrum of fumonisin B;: (M+1)*
is m/z 722

FoltH14,18). 019} Zel F=4t SR EE Fe
g+ F. moniliforme2] & fumonisin B, A5
ZFA 24520 fumonisin B, A8 Y A
AlApstar 9lth

Fumonisin® FusariumZ-¢] A 3= 7]&9) I+
o] Hsohke FE & FUddvl= AHolA aflato-
xind} 37 & #A-& dog)3 glon opFe AF
ZIlctAle] B2 3% Mol wiFlEe] 4fne] 7|l
Ao} fevele A8 9 A8 8 254l FFE
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