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1 790N 700 71771200 N177091 TT7ARNnN0 011110 08I0 010 (010017 71707
Aspergillus spp. Penicillium spp. 01N Ip"D1 07D 03NN NNU .10
O3 TR 220 2231 MU YD M7 07127 017000 NYT Fusarium spp.
073171721 0™ T'17ORN 1111 07,17 K17 0717070 1901 NNanaz nuan 17137

"1 O"2°Tan NYPUnT NY?373 11'Man 0"121790R1 N80 07 amm N1t il
71w o700 70 mMuannn

0707 N0 4 11 07777aN 098 Ma17 07puna n701 22 70 nurgwn Aflatexin
.(Diekman & Green 1992) U121 0"'?79NN R? N7x 01707 B1.B2.G2,G1 077D
.17N7 P21 0717 20 17701 Nutown Zearalenone, Vomitoxlin (DON)

J11"0101 T 1T D 1R 02 Drown Fumeoenisins

T191071 01N 70 P02 vawn T-2 toxin, Ochratoxin, DAS

N"1"2P0 U9 0707 20 OR8N 04 12770 1178 27 79012 M09 IREN
J1ARN 0N, 021070 , 2707 N1 AT P MITORN 07070 Mnan 1Rl
0°17107 1900 O™ 10X U107 1100 N27Un11 7231 1078 11790 ,2pind 711"
0°17071 1901 .T7911 1707 22 20 1M 010 0'I177R 1IN0 117 0IuD 1Im iRl
P20 20 MTNUN W13 NIR 770171 727,200 20 TMT R0 Ma'ea 2178 112u? 210°
MIWgR 03 N7 ,071R (Hamilton 1982, Schuh 1997 ) 1"181m 210 N™21"M D90
Mg 1®3INT 2207 P02 ,0TR? 1TMI *IRIN? P2 U 072310 0°1707 11017
Imon O1NINKR? 22PN 01707 07000 ,R19010 10RO 1280 MR 20 M2 20n
N™201 It 127168 178T7IR 17127 LRW1I? T 11121 1120 N ORT mT 017 17
ARIn 17070 02ann RN L(Keith & Christopher 1998 ) n"D17 NP 112"&0 MO0
1710 TN T "RT121 010 071707 300 — 1 1172007 123 111 1961 MM 1°071079R
.0"g011

maosTm 27311 1p'ud P27 07707 M2 70 “TIniea g0 mna” 217 U1 1on
-1 011 13T (Part per bilion) p.p.b. 20 NM17"UT T1®N NM12 12170 77PN 231 KON
.11 1000

:RAN ¥I1"gn 92 97PN 120 11U%1 280 NN 221 ow?

M8N1 R0 1700

JORMNND 0W?2D7 20 TNIRSN™ NIN'20 2D TMu? - .1
J'YMNNI 07IXN 017071 210 1728 D13R7
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JUNI IRIZNN 127 PNNN2A 0170770 KRN 171 10p 07 OxR1 X117 .3
7MW 1120 19181 PTINNA 01707 RN 171 0P 0" 02 D13@7 .4
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M 121130 0277 7D P'2naz o't 1t 121D RNt 4 -1 3 IT1Num n1ma
J1'D20N NIUPRT IR 01810787
ANP?TI OV TR90N NP12T 0D TN 3 17120 M7RU0 11111 170011 D1R*27
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07170710 MU 0 NUTAR? M Tl R19010 170 70 MpTa? 1p2nnn ®
17000 D1¥™ 770N

N2 NIRIZT NP0 IR TN MNg12 271 07 3902 TRPnNn? 87nin nN1°gol m21in apu
TTPNW 01707 MKRXNTN D107 2120 NR12P1IN0 071 "3 00N 07921 13010 17 XX0)
07RAN T7211111 10223 12 TW? .Pmnna

PN MR T79uni CTIRZENNT TRITT U7 IR 1RGN 1TNTUNT 1900 0177
Junfa 0UInd unan aT1aun 17on

WR 7300 TN 1T 7R 290010 RITIN NORNT ,OIPLT MIRENN? TN 70 §1@0 231
MIRENA? 17720 INP1 1RTA1 TINR ARI2N0 M7 " ®X¥NI1 AT 07900 IR 10’
DW? PON? 1047 220K 17T 22790 17T RI?AN7 TN T 10X PTINN1 09707
122pPN°0 0NN D970 T30 29UN0 R9170 TU TN 07pna Nt 0NN IR
.Excel n1on 7w 0'11N1 7017 101277

RN (1121 PUN) MMATA 17701 TIPN IR0 0RAN 178N T71917RN IR 17737 ANaTT 23
TI19012 UINW1 1IN PN 20 19210 L0790 Pniv1 Nyt ,Pmnnm 1310 100 2770
TOPPT 3— 2 17211 TN 1R MP210 MR

017070 NMNAR .0"1707 NP T2 D07 TNINN N1AN7 0017702 070N 78 N701 TNR 271
70 TI001aN 1IMaxi Nu'n . Ridascreen fas 0w R-Biopharm 2@ M2J7D 7D 001Ni

1"M¥N WX WA 90 10T 0270 7237 1mRd ( ELISA) 1man) 17a11 12"0IR naun
NT™Ma ,BITIV0 "J70 0D XMW NUIINN NIKRXINN 07197 MK? .0mon maaina
T N1 nptTa n1tnw HPLC D aptT2 NUXINT 178 1073701 D112 TNRXI
,T-2 ,Deoxynvaleunol ,Ochratoxin A ,Aflatoin ,1"11 NP T2? 1T 2211 1IM21W 0170771
.Zearalenon -1

FPONNN MI'™R IR 179x? "1 KR1900 1TIN'07 07772 0172000 7R N?2L01 W #7n
21NR TUXKR1 11771°W12,0711791719 ,27T) 10 m3mn, pH .maten 41270 NP7T7a0
1277713 WP K910 070N PR

L1802 73R 717 T 3772 170 ANAT0 IR 11201 T map™nl 1o Tznn
N7TN 20 D1AXNA7 29UN0 RI1IN 770 2137 ®? 079100 2231 .17490 0'N'u?21 07210770
11T P77 70 121 T4

JONMR? 170 97 NTA713172 171X TTREIN 72 TR Q1307 1107711
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(U9 IR 11971) NN?N 22y

197021 "1MURT TIPRNN
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PT? NUTIn
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pals

TNRNATT 11?7703

m'n" mp Tl /

( ppb 117771 77N

3

!

nmpomntT

(1998) 1 19UN 11711

I
-

707 NPT

TP TAN MR 110

. ppPmM 17?2 PN Y, WAt MIna % )

B-3 A-3 C-2 B-2 C-1 B-1 A-1 maT .un
TWnI nwni M1 .3 mg .3 o111 o' 1iwmni o nwmni PN ow
2-7-98 2-7-98 30-6-98 30-6-98 26-5-98 26-5-98 26-5-98 T 107
o' oan g am g g o™ Pranm
41.2% 38.6% 30.6% 33.1% 37.7% 43.9% 43%.8% war min
4.03 4.25 5.83 3.80 4.09 4.09 3.96 pH
2.76 2.56 6.40 6.28 4.84 3.95 4.43 17N .o

0] 0.78 0 0 0.03 0.05 0.05 TTRnn .1

0.27 0.49 0 0 0.05 0.07 0.07 BEIRERN)
0.87 1.92 4.3 2.5 1.94 2.34 1.2 Tymn .
0.04 0.1 0.46 0.27 0.87 0.68 .43 TN
1.53 0.91 1.2 1.1 071010

11.3 BREE

35.3 30.7 1.52 22.0 22.2 17.4 3 1'0i1079R

195 303 1.56 131 58.2 86.9 o
0.47 0.42 0 1.5 0.24 0.57 2 oiianm

950 720 300 TR

0 0 0 T —2




(ppb 117772 P7N . ppm 1177 PPN Y, 01NN MM %

(1998 WNI1) 2 1901 1770

1

)

& -C 6 -B 6-A 5 4 nmnTin .on
279011 279N 270001 0'n?g o'mn2g PUNN U
8-7-98 8-7-98 8-7-98 8-7-98 8-7-98 T T
EY 9 g 07 nam PN
38.5 41.6 42.2 32.7 %22 % 2™ 10N
3.84 4.05 4.04 3.98 3.73 PH
6.23 4.86 3.41 %55 7.4 EEVATIRE
0.13 0.22 0.43 RAT
1.04 0.19 ECAREIN
1253 1.30 2.35 3.82 3.57 CPnn .
1.43 0.58 0.28 0.37 0.43 L2INR
15.0 39.2 30.5 3.0 18.0 “10R1079R
200 100 130 55 170 1 DPI013IR
0.61 1.6 0.15 0 "oz
(1998 7WMNi1) 3 190N 11720
(ppb 117772 P20 * . ppm 1177M PPN Y, WA N1 % ')
7 7-B 7-A AT 790N
1770 18] 1770 1¥] 1770 IX] PWni oo
9-7-98 9-7-98 9-7-98 T1AT T
g IuR g PTNNi 210
29.9 36.7 37.5 % 2" N
4.36 3.66 4,04 PH
3.21 8.20 3.79 1 17T I8N
0.33 0 0 "TI'"0119 XN
1.76 1.58 1.76 "IN NXNIN
1.07 0.82 0.21 "71INR
10.6 6.2 0 > 10179
120 150 115 S 10R1DIR
0.07 0.1 0.2 1PN




( ppb 117272 "RP7T

(1999 W) 4 1901 11710

* ppm 117 PeN Y, WAt MM1% ')

FRNW 9 ™9 DM 9 1N 8 127 8 naTn .on
01wnI o nwm [RRITIE muw-1a mw-11 Punn oo
9-11-98 9-11-98 9-11-98 15-9-98 15-9-98 anaT T
o nuT nu o n o PInnn
28.1 28.9 31.7 59.8 38.3 % 1" NN
4,08 3.98 3,99 6.3 4.0 pH
5.7 5.4 4.9 241 3.6 Ta7n .
mapD mapy YR 0 0 fnann .n
TaPD 3Py apy 0.7 0 HEIREIRL
5.3 5.3 3.3 1.6 0.7 Tymn .n
0.8 0.5 0.4 0.2 0 TN
5 5 5 6 14 *1opPIn7OR
28 65 14 80 20 1 OPI9TIIR
60 50 60 200 950 21 op1eTnm
4600 850 440 <50 <50 NIRRT
<50 <50 <50 800 <50 3 To-
(1999 WN{) 5 1901 171V
( ppb 117772 PPN * . ppm 117M WM Y, W2 M2 % )
T2 11 TP 11 TR 11 TR 11 unWi10 [ 1M 10 12Im 10 .on
n7un? noun? D3NN nun’ manT
PNXT mrwn POR mMRwun POE MRIWN PR mawn oM wnl o'11wni 0rwnl P[Lm,“[ ow
30-11-98 | 30-11-98 | 30-11-98 | 30-11-98 | 9-11-98 9-11-98 9-11-98 | MM™AT 0T
RET iREY RET oM iREY RET REY R
44.4 51.4 52.3 39.8 35.9 34.5 32.5 % w1
3.90 4.10 4,10 3.80 3.85 3.78 3.77 pH
3.5 3.0 3.2 55 4.1 4.1 4.3 taun.n
0 0 0 0 0.8 0.6 1.2 T nann .
0 0 0 0.3 0.6 0.3 0.9 T.ong.n
1.8 1.1 1.2 2.5 1.4 A 3.1 TPon .n
1.6 0.1 0.1 2.8 711371 TPy 0.6 TINR
7 <5 <5 <5 5 10 0 3 1'opn7or
32 28 12 50 34 65 80 ® ropinImR
<100 <100 <100 100 1050 120 200 3 romonil
- - - - 460 300 280 T1rIRT
<50 <50 <50 <50 <50 <50 0 * T




( ppb 117271 77T

(1999 1IN ) 6 1901 1710

3

 ppm 17T PPN Y, WAt MM % ')

112 RN 12 URNR 12 RN 11 ZuNU 11 27 11 2 11 AT 0N
IR nn? URnR nn? DRNR
m7aun T11aun T1aun mR1n RN TIRIWM R Punm ow
PIX” Py Py pnye
27-12-98 27-12-98 27-12-98 30-11-98 30-11-98 30-11-98 30-11-98 | NNt
R e o 01 o o R PTIN
49.9 40.9 48.4 529 57.0 51.8 54.5 % W1T
3.79 4.06 3.95 3.98 3.98 3.99 4.02 pH
3.2 3.8 2.8 2.7 7.5 2.8 3.1 . 17T .M
0 0 0 0 0 0 0 TTxnn .o
0 0 0 0 0 0 0 ERCIRERR]
1.6 2.1 1.4 0.9 0.9 1.0 1.0 TPmin .n
0 0.3 0.2 0 0 1.4 0 TOTNR
282 12.4 0 <5 <5 <5 <5 3 T'OP1079R
84 80 30 36 36 36 40 TTOmB IR
0 0 100 <100 150 <100 100 3 U0
300 650 400 - - - - TR
20 0 0 <50 <50 <50 <50 ST _ o
(1999 1IN ) 7 190N 1710
(ppb 117772 P70 ° . ppm 1177 Pen Y, WA MINA % ')
nnz? 13 DRNR 13 non? 13 TP 13 13 n70N? 13 | D¥AR 12 | TNAT .01
0"1%"] 071X 071%™ 07187 [TRIH] 0IRY miaon punn ow
14-1-99 14-1-99 14-1-99 14-1-99 14-1-99 14-1-99 27-12-98 | TN*aT 0T
e R RN o (RN o' T PInnn
27.6 32.7 28.0 37.4 38.0 456 411 % W1 W
4.1 39 4.0 472 13 6.8 3.88 pH
8.0 3.8 5.0 3.3 1.4 0.5 35 taen o
0.8 0 06 1.0 0 0 0 TTRNT T
0 0.2 0.6 0.2 0.3 0 0 ECIREN]
2.1 3.4 5.1 25 35 0.1 2.1 "PoIm .m
4.1 0.5 0.4 0.2 0.3 0 0.2 TINR
0 0 0 0 0 0 25 3 1°0P17ER
10 20 15 0 10 0 80 1OPI0I0R
<100 <100 <100 100 1050 120 200 ERNTIR AT
- - - - 460 300 280 R
<50 <50 <50 <50 <50 <50 0 T —p




( ppb 117271 PN

(1999 WNMN) 8 190N 11710

® ppm1177°n PPN %, WAt MNM1 % )

14 14 14 DENR 14 ™14 namun 13 79 13 naiT . on
PRIT 19D | PRMT 19D | PRMT 192 | PRYIT 19D PRIT 19D 0°1x"] 0" Punin ow
22-1-99 22-1-99 22-1-99 22-1-99 22-1-99 14-1-99 14-1-99 antaT mr
nnpw narvion uriaoTn o'n fatm naiiuon nam Pronnimn
- - - 29.0 31.4 91.2 30.3 % WI" i
- - - 4.15 3.77 6.8 4.2 pH
- - - 0 6.3 3.9 BN
5 - - 49 1.0 0 0.8 TTNnn
- - - 0.3 0 0 0 L .9779 T
- - 4.9 1.0 0.3 4.8 Ty .
- - - 0.8 0 0.1 2.77 TIINR
<5 <5 <5 5 12 8 7 3 10710798
0 5 6 6 10 15 10 TIORIIR
<100 100 650 <100 200 200 200 ERRURRTY
0 <50 0 0 1000 640 240 NIRRT
0 0 50 0 0 65 <50 El —
(1999 TWN) 9 NP T2 MXRXIN V1719
(ppb 117772 P70 . ppm 1177 PPN Y, AT N1 % )
SNNW 15A | 1"M715A USNR 15A | 7X0W 15 1nv15 DRNOR 15 .on
AT
210 IR | 17210 IxRa | 17210 X1 | 07210 IR | 17210 IR | 71730 RA | pwnin ou
31-9-99 31-5-99 31-9-99 31-9-99 31-9-99 31-9-99 nTaT It
o UM REY nuT nun ngm Panmin
37.2 38.2 39.8 33.6 37.4 34.9 % WA 10m
3.8 3.9 3.9 3.8 3.8 3.8 pH
3.1 3.1 2.9 5.7 3.9 5.1 Tavn .n
0 0 0 0 0 0.3 TRnn N
0 0 0 0 0 0 EETREINT
2.2 1.9 1.5 3.0 2.4 2.5 TPmn.n
0.3 0.2 0.2 0.4 0.3 0.4 T NN
<5 6 5 5 10 6 *1OP07aR
20 4 0 0 42 0 TRIRIOR
<100 <100 150 300 300 300 S ToPIeTm
530 640 720 910 1550 970 TR
<50 0 0 0 0 <50 T-2




(1999 TWNi1) 10 7901 171V

( ppb 117772 PN

® ppm 1177 PR Y, WA INNA %

1070 17 mmz 2 111 16 f70M7 2 111 16 171116 AT .On
N3 MR 1m iRili] 1m PUNN W
11-3-99 8-2-99 8-2-99 8-2-99 TMaTT N770]
o oM T ARl PNNN 110
37.1 221 32.0 245 % W1 NN
3.8 5.3 3.9 49 pH

- 1.1 4.9 1.1 Ta7n .

0 3.2 0.2 2.9 Twnan
0.1 0.7 0.2 .9 TNMag119 .m
2.5 4.4 3.6 6.4 TN T
0.3 0.4 0.3 0.2 TPINR
3.5 <5 5 <5 1"0R1a7IR
24 0 36 0 1 ORTORTITR
360 <100 <100 <100 1opemn

0 85 420 90 TR
10 0 20 30 -9

N2°T11 }RNIW 92 PIONN NI27R 172 TORON R1¥N07 1171237 ®? 2710 MP 10 RSN
171 T'N07 O'¥MNN2 I8INIW 0717070 TN 02 IR3NI0 07170710 1IN 1727 N'NTaun
AT 17871 N17J20 OR1PTO0 "137 1300 11 K70 7121mM1 N7 07pna 2731
JNPXIN MIPON 7007 NP 2710 0'In1in

JIP2'0101™R MUNUUT0 AT1202 T'ONA7 271N K017 MA37TIN0 K198 1R

J117?R7°T 217179 2D 130160 77700 nugun .2
(Sudamore and 17212 N17917 0NAT N711700R 117709 20220 DT Zearalenon 170711
Livesey 1998
1707 20 1IN0 ATTTI0 A%P TR P1TA71 12 TRNNN? 130?71 1271 2717 17100 funa

171 Y2370 211 101 a1 1707 "3 1UT INTP (1997 1712171 Unw 127

0772140 17201 "RIN1 O8N ar

1T1200 717201
012710 TN 1 11071

P71 .22.3£0.9% 70 113712 11712712 AT — 171 N703n2 771007 18211 014710 "R
017101 0NN U T9°W "93 ppm  2.64 700 T3] 1137?8712 21X (D70 15) PRIP
37007 1IN 181X 271N 250 70 N911 T'NTAUN NX0N010 N1IXI¥ © — 1 PInin N21RN
NU"1P?7 197721 10X N1IXI'8 3 MN91 U7 NnX .30°C 20 NY12R AVIGNYA T'UTN
;021 T'0°0N 071310 pH 02" N0 N?12N7 04 PT21 PINN0 0112 32070 11377

J117WOm 110 MENInI 210K 277 NXnm




10

qUR 11INY N090R NP2 02700 12070 9010 .7 20 TR M?2'R 1'0i? nin 20
JPOTINT 2717 U 950 DD 1271101 (carier) RWO11 ININI WN'0

Zearalenon i1 12" N7

Vicam 71720 ™1 17 N17UN7 NIy "uixutim?g 1unigieinuran I nnwol 11 dp iy
A PMNN OU IIMTRI 171181 P72 1000 (recovery) 217T1 MIMR NP 11 . (2"171R)
0-2.5 11 2210 (11LW 48 JWN? 60°C) 011" NV PMNN TU1 (WA° NN 22.3%) N7

0'0"on 0210 ,W2" ININ? P'ONNN 0J PT21 12070 Np'Ta? 0111 J70710 2?0 ppm
J97TI MW 180T 210K ,270 N8N, 0'a

'S

.11 7901 17210

( ppm — 1 RYIAN JI72RITI T1377) AR T20 MW7 Nuap? Spiking — N 1NN IMRXIMN

2.50 7R 1.25 M7™R 0.625 T7™® mmpayrmnn 11311MM 1137
77 78 70 - N7 Recovery %
66 65 ESS = w1 Recovery %

.70% — 7 2010 N1 27 P'INNA (recovery) iTTM2A 117312 17T 112772 NUTNA0 R19'R 1AR7]
.60% 211 11717 7M1 17N 021NN PInni 1721

.12 1901 1210
J'WTN 370N 0110 P NNNA Zearalenon — 11 ITN?DN 187

(211 TN ppm —1 RV1IM N7 PONN2 NNUDI 027 720)

17710 % R¥NIW 113770 mri
- 2.88 NI NI
46 1.32+0.07 WTN 12V
41 1.18+ 0.04 01N 12U
37 1.07% 0.11 O'WTIN 3 11200

.13 71907 11710
AW NINA %-2 RWIAN) TO'WTN 3 200 191702 TUT00 "RTMNN 20 N30 22370010

FIIT 30N P1INR 170 N¥Mn | 0°0°0N 071310 pH T3 I
20.0 5.0 01A1Mo "nnxs

2.2+0.5 0.5+0.1 7.0+0.9 7.6+0.1 4.0 wTn 13ap3

2.0£0.1 0.3+0.0 6.6+0.2 6.1+£0.2 3.9 o wTn Miud

2.320.2 0.3%0.1 7.2+0.9 6.1+0.6 3.9 orwm 3 mapa

.27 MIN 22.3% 770N punnn®




11

11"T1 012'0 014710 PN

0™1"91R TN 0370 DU 71270 7%0T0 20 MUTasn D100 01 Ta0 MKy
OXNTAA N9PN 71IR? WA MINN 20 1231110 121200 M2 DR, 0170 XN
WTN 71203 123 NR¥NI AT 1P 078NN 13728710 N2 072p0 0T NREn)
STEZTINAN 117287177 N 37% 20 1072 TU PIA7TH 7777 junna omne

17077 M OTN 20 01 D900 N¥NNNN 172001 112709 7D 1107280 17 1R
J177RT

.2 Mo
MNX 0D 10721 103 T*RINN 18700 Nix1 UX12 1070 72010 .07 "MNY 0D 7701
11N

.14 79070 11720
J'WTN 6 1UNA UM PINNA Zearalenon — i1 TTN?D1 18P

(021 NN ppm —1 RWU1INT BT PTINNA ANWD1 0j27T1i0)

RX11W 113111 mi

5.3 RXIM MM
5.040.7 moTn Man3
4.9+£0.4 o™aTim 1ap3
5.54+0.2 o'oTin 3 7113283
4.94+0.6 orwTIm 4 an3
5.14£0.3 ot'wTn 5 11283
4.9£1.3 O'wTin 6 11aY3

11771 01370 U1 Pann

JIRTNAN JUN2 17172870 112772 "Munwn MI370 2?1 K720 72 70 MUTasn nixRsimimn
m? n11wa NKRT 7070 T2 NTwWgR INTna 230 MY 07172 RN 011w
00N 0D NT1202 22pTnw

O N0 08 M0NN 20 M0 22700 2721 827 17T 1012
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