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ABSTRACT - The productions of beauvericin and enniatins H, I, and MK 1688 by Fusarium oxysporum KFCC
11363P were investigated on rice substrate at four temperatures (15, 20, 25, and 30°C) and three moisture contents (10,
20, and 40%). The largest amount of beauvericin (718.0 ng/g) was produced at 25°C, and maximum levels of enniatin
H (781.9 pg/g), I (725.8 pgl/g), and MK1688 (425.8 pg/g) were measured by high pressure liquid chromatography
(HPLC) at the same temperature. The optimal moisture content for the production of beauvericin and enniatins H, I,
and MK1688 was 40%, and the trace amounts of these toxins were observed at 10% moisture content. Sixty five grain
samples (n=65) were tested for the monitoring of beauvericin. This mycotoxin was detected in six grain samples
including three maize, two barley, and one wheat samples. The highest contamination level of beauvericin was

observed in maize sample (0.23 pug/g).
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Fig. 1. Chemical structures of beauvericin and enniatins.
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ol Thsd Aoz YA 93, AL BRINE 4
A & Qoso Yo WaF FEY FolE WA
2 A7 HSZT W 4R Gl

2 AAANA BIAH beauvericind} enniatins 9 29 &
A2 HFE Fusarium©) LEE FEAA F54 A4 &9l
& oA o] R oA FHRERH I F
subglutinans, F. proliferatum, F. oxysporum, F. semitectum

12]3L FE moniilforme var. subglutinans, F. avenaceum®'”

50| beauvericing ATt HAE F HEFE, o€

oF, el 3 AzolEolBM Fo) fAXN AT
T4 beauvericin®] 2 Fo] FEHUNOH, Bt UAE
o} =24oloA AE A8 F/S(E, 22, A8, 28

' H2))E=HE beauvericin Z°] B2}, Enniatin

2459 A Be FEAEZ 28] beauvericin= &
gl FE 9 AL us] o|FolR|A] GFUAAIRE, FH
2o AF=9 k2ol FEH FEA FIATF AF
O ZHE epniatinE2] 2P0 BAFHUTED,

Fusarium 53 HS4ELS 44 AAEHO] 2 Foht 87
o tte 453 I 49 5 Yok 2 o8] &
23 719 A7ke| ofE JFE mARlEA | F ZAPL
o7 ZFE3| o]FojA|A] i ATHY, B o] ZLELS
Fusarium® 3733 37 AEE O E 54583 ¢ =
qe 4% FAES Uehd £ e ALE BIHIT JP
Z ) AL Fusarium &3 zearalenone, fumonisin -9
g3t 2 ZAER® dF o]F XAl )21} beauvericin
7 enniatinE°] W FAle AF o] FoiR|A| &L A
olth, wlr B AgtolA 2004 2005 ol A]
AR L8 Eo] 3l beauvericin®] 3 LHEE ZA}
31921 beauvericin@} enniatin H, I, MK1688-& A4}
= o7t o] FAES AT &34 89S A8t

ATt.

ME WYY

=

o] A olA 200433 2005E@ A& A7) ANYe nmE
A FEnjshs ZHFE YO E beauvericin® LEEE %
AFEIACE. 20043 A BE 1229 & 1152 d0], 359
Lpg 5%0] By, a3 429 23 200539 AlHE
Ao A 105, BE] 7%, 2359 2, 1A X 4%
& AYlsia 2Ysig o, AHE AEE FUF FA &
Azlsle] 20°0C] YEAEE HAsle BEAAEE AL
st Tt

Xt g 2%

¥ 5F beauvericin enniatin H, I, MK16882. 2 Song™
5ol 93] Ea 821" EYAEE ARE3RT 1. T. Baker
AH(Phillipsburg. NI)®| chloroform, acetonitrile, methanol
33 waters2 52 % HPLCEU=ZE ALE3s1¥H o, 1
¥ olae 7lgr Alekg Fufsted A@o ARSI &
2= Song® 5| beauvericind} enniaitin H, I,
MK1688S A= Aoz RI3J E oxysporum KFCC
11363PE AHE-33A T

g3F Y HIY
AE dFE potato dextrose agar AFHB X v &g =
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FS 40%2 2T F 15, 20, 25, 22| 30°Ce] %9
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Z BaHAG 32 F ooxysporum KFCC 11363PEF 22 3=
Ao M &5 718 HES 735 enniatin HE AL
o] 20°CoA HUYQ A= FRIHUTPY, 2ThAH| &)
Dl Vgt e L2t duiut ofdd A|H
A AR aflatoxindl] T3 QFZAPY Hibe F-200)A
AR Fusarium ITdE5LE W3 LERAVE H &
8 4 Ut

2EEHSI E48d0] OlX|=

Zr3hako| 10, 20, 40%L2 ZAA & 20 gol FE
oxysporum KFCC 11363PZ FE3t] 25°ColA 8F &<t
beauvericin® enniatin H, I, MK1688%] AJAt=kS- ZA}3E)}
ATHFig. 3). 40% Ho|M = beauvericin®] HE & 1Y
THH AAEE RIS, o] 27 67 F(2,654.6
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=z A FA). 10%8] TEFFANA 472 $ enniatin
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Fig. 2. Productions of beauvericin (a), enniatin H (b), enniatin I (c) and enniatin MK 1688 (d) by Fusarium oxysporum KFCC 11363P on

rice at different temperatures (°C).
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T 209579 ABA 19719] beauvericin 7
A RO, Fusariumo] S A5 19974

o] AL 0.69 ug/ed] 7P B odErl EIH
2 12 9o
Eg

A
%l
H

_Iloogg,

5lo]

ln_.%rﬂt_otzumﬂ
Lk

n= moox N Mz M

9] 734 200083 20023 Apole]] AAHE A
g, Hal, U 5 228%9] MIT A 32%9 E4 g0 3
o15]9]ch0. et g?,;}zoﬂ/ﬂ FZE 20014 2002194t
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Fig. 3. Effect of moisture content on the production of beauvericin (a), enniatin H (b), enniatin I (¢), and enniatin MK 1688 (d) by Fusar-

ium oxysporum KFCC 11363P on rice.

Table 1. Beauvericin contamination in gain samples harvested in
Korea

Total No. of No.of R Mean
Grain No.of  Samples " ANECS  positive
Positive  (ug/g)
Samples /Year (ng/g)
Rice 21 12/2004  0/2004 - -
92005  0/2005 - -
: 1172004  0/2004 - -
Brown rice 21
1072005  0/2005 - -
52004 1/2004 0.03
Barl 12 0.025
ey 72005 12005  0.02
Wheat 4 2/2004  0/2004 - -
2/2004  1/2005 0.14 0.14
Maize 3/2004  3/2004 0.02-023 0.14
Indian millet 4 4/2005 072005 - -
33/2004 4/2004 0.02-0.23
Total 65 0.0
° 3202005 20005 002014 0%

(beauveicin® ¥ $F3tF Fusarium mycotoxin) =50l A 21F
3 7tEARY EH3E F e, olfd F4E0)
3} 710 A7dol A 28 4 Aok T3 A Fusarium
mycotoxinE°] A AAAH= AF, Y s &S
Uebd § ot BHaEo] 53] F7) Hasn ) 2
3t 292l UMM E 71F BN A8 FF3ol=
A % Fusarium mycotoxinS° L EE 7Feido]l =o8=
o|g3t EAES Wi X&FHA LEE AP BasElt
2 o

Beauvericin®} enniatin H, I, ZZ8]32 MK16882] A4k
)X 2x9t FEFe] a8 ARIYY. &S 7|14
2 & AF 25°C, 40% TEFZUNM A BE SaE
o] Az AAEReH, 15°CY &M HEF 25 £
50 ug/goldte] A ZFE YepiIT. TESHF 10%9M =

HE F 673 BRE 5489 HEo] gUdHen, o
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= o] 540 07585y W& FREATIAME A
g F UL veEhdd s, Sl AAE FFHE6S
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tatt. SN 84 6559 FFAE F 659 AR
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beauvericin®] HEHA| Lo, 200434 S5 3F,
200433} 2005%F Bl AlE ZF 15, 2832 2005 Au)
H 2 129 A beauvericin®] ASHIUTE 7P & oY
TE HQ AL S5 ARo|H, o] AgA 0.23 ug/g
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