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: #
#oo,
- (
+ , .
Fusarium,
# ,
+ )
Aspergillus Penicillium,
# - # :
-
#
—( '
(( , 2009),



. %

# ,
# )
(CAST, 1989, 2003).
(
, .
( (
(
#
, *+
#

(Rutz and Etzel, 2002).
# 1

(Peshin et al., 2002; Driehuis et al.,

@ , ", /



%!

/ L [+ %, 1977
(Global perspective of mycotoxins)

# - (2987 )
Fusarium — | , ..0/1 , -2 A -2
/ # (
# ;
Fusarium.

. + ) . ”) . ”) .
1 (Edwards et al., 1987; Jelinek, 1987; Roger, 1998wyi et al., 1994, 1995;
Yu et al.,, 2000; FAO, 2001; Logrieco et al.,, 200#HO, 2006; Shephard, G.S.
2008).

/ + % (%! ) 2002 .

. % #
0 250
+ (

(Hussein and Brasel, 2001).

2. 2
( . .300-700),

(Oswald et al., 2005; Bouhet ad Oswald, 2005;),

; # (Turner et al., 2009).
#
#
, , , +
, # ,
+

(Scudamore and Banks, 2003; Scudamore et al.,2004,
Scudamore, K.A. 2005).
(Bauer, J., 1982;
Bouhet ad Oswald, 2005; Oswald et al., 2005).

# in vivo. / + -
. b # b



+

( (Whitlow, L. 2005).
0
.+ , +
. %
(- , * ., 2005).
?
#
! #
(% ( % , 1971).
# ,
# : # ;
#
1/ - #
% #
+ —_
, # : (-
* ., 2005).
2/ -
( ) ,
. o (
# : ,
y ] 1 (
(- , * ., 2005, Whitlow, L. 2005).
3/ # -
, + + (
)
(Bennett and Klich, 2003).
) Leeson et al., 1995 ,
- ( : # #
] ] ] ] #
( .1



(CAST, 2003).

+
. ( (Fungi imperfecti),
25 000 |
) # )
# )
% : + - #
# ] ( # 1 ( ’
% (
% , 1971; Pozzi et al., 1995).
# #
(/) :
] # )
$ ( ,
Aspergillus, Penicillium,
Fusarium, Alternaria, Stachotr s, Myrothecium . (Bennett and Klich, 2003).
% + -
# . # ( :

, -2 , -2 ) # : :
(Weckbach, 1977; Leeson et al., 1995; Zhang et1897;
Dewegovda et al., 1998; Barrett, 2000; Pitt, 2000; Eskola et al., 2001; Withanage
et al., 2001; Womg et al., 2001; Etzel, 2002; Reshal., 2002, Bennett and Klich,
2003; Duarte-Vogel et Villamil-Jimenez, 2006; Knyska-Traczyk et al., 2007; Li et
al., 2008; Yin ey al., 2008; Yu et al., 2008).

2.
2.1

Fusarium.

Fusarium #
# , #

, % ( , 2., 1965, ;
1969; 19730 .., 1980, Nelson et al., 1993; Grabarkiewicz-Szcaedmal.,
2001).



“ Fusarium -

- # "
(Mirocha and Christensen 1974).
#
# ( 1126/20071%)
. %
(Christensen, C.M. 1969;
+ , *." . 1975; Surai and Dvorska, 2005).
3 Fusarium #
, +
(-2 , -2 :
/DONY/), # (Smith and Solomons,
1994). ( :
. + - 1 "
— , + - (
#
% , 2. 1. % , 1971;
- , . 2000, - , *., 2005)./ + -
—( , , _
: # 3
- 1" #1$%$& ONH*&
-+$,"-$& & *.&1$ (I *0%. &$&
-I(&+&
#
JH # (D"Mello,
1999; Danicke et al., 2005, 2008).
2 #
: Fusarium.
0 : F. graminearum
F. trycinctum ( , F. moniliforme F. graminearum —
(- , * ., 2005).
21.1. 1
60
Fusarium.
# (Yike et
al., 1999; Charpin-Kadouch et al., 2006) ,
% %s
(Chu, F.S. 1998). 0 :
.



%12:13 + %9-10,

12,13 - —9-  (McLaughlin et al., 1977; Jarvis and
Mazzola, 1982; Ueno, 1983; Peraica et al., 1999). # +
2.
" : % 0. /+ -
L] (- ]
* ., 2005) A.
A " :
(- , * . 2005)
" # 19%$& .'$ 2034)
5
-2,/ -2, DAS, NS Fusarium tricinctum
F. sporotrichoides
F. poae
F. acuminatum
DAS F. equiseti
F. semitectum
5
DON, 3-AcDON F.graminearum
NIV, F-X Gibberella zeae ( # )
DON, 3-AcDON F. culmorum
Trichotecin Trichothecium roseum
# 6
# -2 :
, -2 , H# 2,
#
(Brake et al., 2000).
(
- ( , 1995-2005,
] # ]
Fusarium graminearum ( , * ., 2000, , 0., 2000
, " .,2002).
2 #
, Fusarium.
0 : F. graminearum
F. trycinctum ( , F. moniliforme F. graminearum —
(- , * ., 2005).



0 (

1150 ppb, 980 ppb.,
: o (
+
y oo F.graminearum,
# + ,
, .. # ,
( # L]
# , ;
# )
# ,
’ ] + i )
+ - (Chu, F.S. 1997).
2.1.2
) (/t it zeara/eo 0)
1927 .
# ( ),
Fusarium gramiearum (F. roseum). 1962 . -
: F. grami earum -
, +
(Bacon et al., 1977; Christensen et al., 1988; kMa&ad et al., 2006). + -
] | + . - ’
, F. grami earum( F. trici ctum),
pa # .3)
] + # ]
# C18HzzO0s, - 318.
3% #
:
P .
& ; %"‘\-
PR

10



: : , - ; 164-16%% ) 3

236 nm (E = 29700), 274 nm (E = 13 909) 314 nm { = 6020).
!

(360 nm).) # (
260 nm —

(Campbell and Armstrong, 2007; Thieu et al.,, 200B)

# 1 ,%'5 ,$ ,) , 6 ,
™, . 8
- 2 , +
(F. graminearum), ,
. % , (
Fusarium ( % (
(1977) .0 .(1982).
#
12
Fusarium
F.graminearum, F.sambucinum, F.heterosporum, Faaeem. O
.(1982) 163
Fusarium, ,( # : 66,9%
. $
F.graminearum, F.gibbosum, F.moniliforme, F.sblan
%! (1982) F.graminearum, F.tricinctum, F.oxysporum,
F.sporotrichoides F.moniliforme .
(1984) Fusarium,
( : #
# . $
( F.graminearum.
0 (1988)
( -
Fusarium. (2000)
( .
Fusarium , F.graminearum
#
, #
( , #

11



2.1.3
# : F. moniliforme,
.0
) | ’ + .
1988. Bezuidenhoud,
S.C, (
) (- , *., 2005).

, Fusarium moniliforme
(Gelderblom et al., 1988; Y . 1999; Marasas et al., 2001,
- , *., 2005; Piva et al., 2005),

(- x . 2004).
2 # +
- - # .4).
COooH
O,
“ECH R CHCH 2 COOH
0 oH OH
19 17 13 11 9 T 1
16 14 12 10 2 —~_CH
=0 13 15 E B -4 3 ?
CHx ? CH; OH fH
G$CCH2CHCHECGGH
COoH
4% # # 1
# # 1 (FB1),# 2
(FB2) # 3 (FB3),
# ’
(Murphy, P. et al., 2006).
+ )
FB1 721.
# : # ,

12



(Rheeder et al., 1992; Bennett, J.W. and Klich,A003; Soriano et al., 2005,
Missmer et al., 2000, 2006; Cavret, S. and Leco&ur2006).

# 1, 2, 3,"1 "4
F. moniliforme
( FB, FB; 1:8, FB1 FB3e1:12
(- , *., 2005). 1+ - + -
: # F.
Moniliforme, (
# # ( .
(B1, By, Bj) Nelson et al. (1993) Sydenham et
al. (1991) + -

(Taranu et al., 2005; Keck &Bodine, 2006; Constadilal., 2003)

# Fusarium:
Fusarium moniliforme, Fusarium proliferatum, Fusari napiforme, Fusarium
anthophilum, Fusarium dlamini, Fusarium nygamai (£R2000; NTP, 1999; Bacon
et al., 2001; Marasas et al., 2001; Rheeder e2@0D2; Grosjean & Barrier — Guillot,
2004; Shephard et al., 1996; Nikiema et al., 20Bdmapundo et al., 2005, 2007,
Arino et al., 2007).

[+ - ( ) -
+ ;
# 3 :
12 ' 5350
5 10F% 0 , (87-88%) F. moniliforme,
. #
#
3 ( -
i , #
- , 2000, 2001 2002. ,
F. Moniliforme
( ., , 60- 72%
. 8
# 1
#
0,3 1,6 ppb{ ,* ., 2005).
( + #
# :
r ’
+ . l (
H +
0 #

(Prelusky et al., 1996; Gelderblom et al., 198&ridon et al., 1990;
Bucci et al., 1996; Park et al., 1996; Miller,2001; Bird et al., 2002; Sewram et al.,
2003; Marasas et al., 2004; Bouhet et al., 2004rirfee et al.,, 2004)
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# # (Oswald et

al., 2003).
1# ;
, #
7 "# $ + (Voss et al., 2001;
2006), (Bondy and
Pestka, 2000).
I+ - + #
( )l ’ ’ +
+ # /
.0 ,
( 5 8 ppm)
+ # ,
# ., (
# .+
) + i
. % , , 0,1 ppm
# 1 5-10 ,
+ # -
(
-&4& 5"+&,% : -
, # , F.moniliforme
# ,
+ # ,
2.2
I # ;
100 1960 ., ’
( (Blout, W.P.1961, Goldblatt, L., 196%6
# ( , Aspergillus flavus.
- # ;
. %
# # - , %'5
, , ) , 8 . #
# ( ( + ), % (
% , 1971).
% + # : 18 : 4-
- 1, 2, G, Gy, (Bennett,J.W., M.Klich, 2003),
- #
L o2 1,G
# #
# # +
+ # -



(Bennett,J.W.,

M.Klich, 2003).
"y , # 4 #
1 2 , # -
# G, G. ,
. # , # .
+
#
, # ,
+ (
ol
( :
C+ +
(
© , . 2005).
# 1 (# .5) + -
+ - , #H G, , + -
4 , ,
0 QO
I
11
G0 ‘
9 T o~
1 .
' 7 = 8 7
AdbnaToxcuH B,
5% # # L

#
Asp. flavus Asp. arasiticus (Hicks et al., 2002; Otim et al., 2005;
Hedayati et al.,, 2007; Pandey and Chauhan, 2007sslenier et al., 2008).
% # n 2 Gy
Gy,
: Asp. flavus
# 1 CTH 4-

15



# 20  98% Asp.
flavus,
e Aspergillus,
#
#
# # : :
0 «
#
% : # :
+ - + - % 1 , $
Asp. flavus #
6-8%  44-46%
# 27- 30%
( - (12-13% - (40-43%
0 # , Asp. flavus
# , #
18%
# ( ( : .
: : : ), 9- 10% -
(# : , , )
97- 99%.
# 85% # :
! , Asp. flavus,
15%
# (
, #
% (
# (Withlow, L.W., 2005),
: Asp. flavus, ,
o (
#
, LDso (mg/kg ) 0,3 17,9 mgkg .,
( .6).
% Patterson, (1982) 4 $ (1985)
#
+ : , , , H#
( (Rauber et al.,, 2007). + -
+ # ( 1 4
) +
# 1
# + -

1. %

16



: 7 : : LDso
# 1 18,2, 2—54,8, G;-39,2, G,-175,5.
, +
, #
; ) Asp. flavus,
( (
) 5-6 v # ,
, 10 ( (- ,
* ., 2005).
0+ #
+ #
# 1
’ # + - , y
+ (Abdel-Wahab et al., 2008; Meissonnier et
al., 2008). 0 : + , ,
( : + #
(Toulah et al., 2007).
% Osweiler (1996),
# )
( 0/$ $ . "#
+ 0/$ , +
# .
I ( : :
, +
# .2).
H#
(
Alataxin
mBEMNA
Transcription
Translation
{ Protein synthesis
lLipid acceptor |
protein - = v }Enzymes
- Megrosis

. Hapatic steatosis

- Improper antibody formation

- Incomplete synthesis of clotting factars

17



H
#
#
, #
H
+
#
[+ -
# (
#
3.1

Larsen (1928),
Ochraceust
#

Krogh, P., 1974a,b,

+
(Shephard et al., 2008).

CH

18



# + S+ -
#
1- Asp. ochraceus 7 . "# (Van der Merwe
et al., 1965a,b; Steyn, 1966; Steyn and Holzapi®i66).

Penicillium, + - P. veridicatum (. 8).
-#
nicillium (Chu, 1974) Aspergillus (Hesseltine et, al
1972)
P.purpurrescens A.sulphureus
P.commune A.sclerotiorum
P.viridicatum A.alliaceus
P.palitans A.melleus
P.cyclopium A.ochraceus
P.variable A.ostianus
A.petrakii

(% # !

Cl

OxpaToKCuH A
" .7)

50 . "

A. Ochraceus

19



15%.
. Asp. ochraceus
8 37% 12-3P% / P. veridicatum,
0 31°%% 16-24%
[+ - #
" A. ochraceus 0,99, P. viridicatum
0.95-0.99.
- # ,
A. ochraceus.
0 , A. ochraceus P. viridicatum
Shotwell, O., et al., 1969.
: v ( ,
, ( 1 - :
, %5 , 6 . 8
1-56% , 5
68,9 ppm. : + -
" 69 ppm
7 ! # ) 3 !
, + 4-5 ppm.
: : : # :
, , , (- , * ., 2005).
( . :
* .(2000) , 42 % (
% - P. viridicatum,
( 76 121 ppb.
# :
8 Aspergillus P.
viridicatum # -
.0 ( : ,
#
(- ., 2000).
+
, +
+ .
+ "
+

20



4 #
#
# ) +

(Elaroussi et al., 2006).

2.4
%
1) / / -
+
i ; |
# ( #
).
#
) (
. %
# + , + -
# )
2) -
( ),
( 07 % )
3) | -
# : | (- ,* ., 2005).
2.1, -
)
, ,UV- ) ’ )
- | , 50-60%
o
I+ - |
.3
13%, 14%, : ,
# ,
( 8,5 %.

&

13

%. !

21



, # #
- % 0 -
L] ( L] ] l
N ( ’
30 150 # :
1 : #
/( : : /
1 3 Gy
: 9 kGy
(
# 1./
, +
' #
#
)
# :
22 = ) 1]
| 70- ,
# (
# I+ - ,
+ - # (
# (Phillips et al., 2002; Ortatatli

and Oguz, 2001; Rosa et al., 2001; Ibrahim et28l00; Oguz and Kartoglu, 2000;
Oguz et al.,2002).
+

@ .9).
+

(Van Kessel and Hiang-Chek, 2001; Devries eal02).
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0/

slactrically

charged

adsorbent

= O
':—-n;'—l
, -2
’ + -
[+ -
, #
.0+
#
# +
d,l-
.3
#
# #

. %

##

0,5%

23



) +
7 % ]
# #
2.3. -
3 ( -
)1
( #
b
# .10)
H .- II—| .
Hil »-';-‘*’;ﬂ.“u.-"'“-]h"'n —'r -Fg
[ 1 Epoxidass
| — —
(= P . e H
¢ A |
Hz . CHj =¥
CHz
Bz

Q Eslerass
—
Y HO
101
) #
: (
: (
( #

+
12,13-
H A H g
|-!|:: .""--l-.'.-'f“'-*-""\-'—o-' .-"I' H""-I = _' o q
| =y
Hf""h“‘-w e B RO
| | |
Rz ! GCH =
CHz
|
R"|
detoxified form
OH
-
0 i
#
#
# # )
-2 , 0"% 0/
1%"5 ] $ ]
#

Saccharomyces cerevisial

#

24



95 %, 77 %,# 50% 0/ 12 %,

( :
11 T (Connolly and
O'Sullivan, 2005)
/ - , #
+
Devegowda et al. (1998) :
% 1
# # . +
, | 30 % IgA 26 % IgG
Yo ~/ #
(# )
o
3 10 ,
0/$
+ y L]
“ T #
)
+ 1
( .- (
( # ,
) - , 2005
113 + ”
1 + I
1 # )
) # )
’ # ’
1 ’ # 1

25



2006

— 0,05 ppm
+

+
2,1 -2 #

10/ 2009

0 , .82/12 2007 )

# 1.—

— 0,005 ppm
— 0,01 ppm
#

+

1995 - 2008

$ 2006/5761% 17

2006 .,

Penicilium.

(%)-) -

1%
# (0 , .21/10
#
— 0,02 ppm.
, #
Fusarium,
Aspergillus
(
#
(
(
897
- % -
, % - (%-) - ,
7- )-% , 6



) - 3,4, 5 H
- (
(
) : (e
).
/ (
2.1.1.
2.1.1.1
100 (
8 -0
25%/ 72-
Aspergillus, Penicilium, Rhizopus, 5-7-
Alternaria, richoderma, Fusarium.
—-0% 11374/86.
2.1.1.2% #
! #
: # 70 %
5
. $
25 % 5 10 % ( % (1971).8
# Fusarium Aspergillus
Nirenberg /1976 /
oreno (1988).
2.1.2 #
# 1, ] ] -2 1
- + . # ;
- # # H Romer labs.
- ELISA Romer labs.
3.
3.1.
3.1.1.
( , 1995-1999

27



#H —
(
(
Fusarium, Aspergillus
_ + _(
) (
- (
) # )
) # )
A
Aspergillus, " enicillium.
# .+ - - #
# 1
! 1995-1999 362
( : 84
278 3- (
( :
) (
( :
) ( :
#
+ -%)- 7- .
Fusarium (
F.graminearum, F.moniliforme, F. tricinctum),
Aspergillus ( A.flavus, A.fumigatus, A.niger, A.clavatus),
Penicillium ( P.viridicatum), Alternaria ( Al.tenuis), Cladosporium sp.,
Trichoderma, Mucor, Rhisopus. (
Aspergillus + ( 48 52 %,
. . Afflavus 65 %, A.fumigatus 52 %, A.niger 14 %. (
" enicillium — 48 % (. . '.viridicatum ), Alternaria
tenuis — 87 %, Cladosprium sp. — 27 %, Mucor Rhisopus — 58 %.
8 ( ,
+ %)- Fusarium,
: ( 87%,

28



7- + 36% @ .12).

CeBcpor3ToTHa Bharapus

- Hwna Euarapus

# .13 ,
( ' + %)-
F. Graminearum— 79 %, F.moniliforme  69%,
F.tricinctum - 34 % #
-#  .13.

29



Fusarium

100
80
60
2
40
20
0
1 2 3
F.tricinctum F.moniliforme F.graminearum
13 ( Fusarium
Alternaria tenuis, Cladosporium sp.,
richoderma, ucor, Rhisopus,
- s +
( o
Peniillium viridicatum — 42-48%,
(
( (1995-2000) + -
%)' 7' y 1
# - (F-2 )
o7 ) -2 , # ,
( 3-
- ( )!
# # .14).

30



100

80 4 x\ ——  Aspergillus
60 —s—  Penicillium

e (= —a Alternaria
0 \ Cladosporium
20 —x—  Fusarium
0
1 2
3 .
14 0 (
(
Aspergillus  48% ( 62% A.flavus, 28% A.fumigatus, 24% A.niger
), Penicillium — 46%, Alternaria tenuis - 53%. 48%
Fusarium ( 68%  F.graminearum
39 % F.moniliforme). '
L.« », Fusarium,
Alternaria, Cladosporum oL T —
Aspergillus ( + - A.flavus, A.fumigatus, A.niger)
Penicillium, +
(# .15)
100
80 4}7—/j —— spergillus
60 —a—  Penicillium
= .//I Alternaria
40 Cladosporium
20 —%—  Fusarium
0
1 2
3.
15 0 (

31



( % - :
( -
- , ).
$ -
# - 87 %,
F.graminearum 79 % F.moniliforme - 69 %..,
"0 74%,
Aspergillus ( Asp.flavus — 65
%, A.fumigatus — 58 %, A.niger — 42%), Penicillium  46%,
P.viridicatum — 42 % ¢ .16).
'
10
90 HENPABATED CHABHEHIE
ﬂ[l ,_—”""A
01
0 -
- | aener-b TTHMATER PERKS 8 CHRHERHE
40 -
Aspergillus Penicilium ~ Fusarium Alternarls
. 16 ( - %)- 3-
(
( : :
: 58 %
( , #
o7 ) 0,095 270 ppb. 64 %
( 50 1350 ppb.
-2
# :
% (
" 76 121 ppb,
% -
, ( P.viridicatum,

32



( " sp. chraceus,

1995-1999 , Fusarium
( : L :
+ %)- -
- F.graminearum F.moniliforme 7- .
’ + - #
# - y
) # ) + #
(
+ '
(
( .
% ) )
Fusarium, Cladosporum, Penicillium, Aspergillus,
#
3.1.2.
( : 2005 .
$ + (
) 2005 . + -# 170 . ,
' ] ’ ’ % ’ 6 ) ’
( ,
#

17" ( 2005 . -

33



62 (

( , 3%
Alternaria, 14% " spergillus ( Asp.flavus 28%,
Asp.fumigatus 18%, Asp.tereus 8%, Asp.clavatus ,8%2%
Penicillium, 24% Cladosporum 34% Mucor Rhisopus.
90 100% (
Fusarium,
F.graminearum F.moniliforme. # . 20). 100 % (
F.graminearum, 35 % - F.moniliforme.%
# (F.tricictum, F.solani
A
# : ( :
F.graminearum F.moniliforme
+ ( : ( "
Fusarium ( ),
# ,
, Alternaria, Cladosporum, Mucor, Rhisopus,.
+ L]
#
( : 2005 ( :
# - . # T (#.19). (
: (
F.graminearum - : :
( :
, " #
, - : (
: - —# .18.
) ( : 2005
( ( :

# - :
$ 0/ ( ( 0,250 ppm 3-3,5 ppm.
% 50 % :

( 0,150-0,200 ppm 1,5 ppm. , 24 %
( :
(O)H)*)-24&1'3% #
(
( :

1995-1999 , (

# : ( DON) (
- ., *.,2000).

34



2005

%)-

%- (0
(

2005 .

Fusarium

, %

.186

35



.20
3.1.3

#

164

F.graminearum

2000-2004

235

36



68 4-5

( ( )-
(
2000-2004 . , ,
#
Fusarium ( e
F.moniliforme, F.graminearum F.tricinctum, F.gibosum),
Aspergillus ( A.flavus, A.fumigatus, A.niger), Penicillium
( P.species) - Alternaria, Trichoderma, Cladosporim,
Mucor, Rhizopus, (
Fusarium  ( , (

Aspergillus — 52% (. . A.flavus — 42%, A.fumigatus — 45%,

A.niger-42%), Penicillium -12%, Alternaria tenuis - 72%, Triclestha
lignorum — 22%, Cladosporim 45%, Mucor Rhisopus — 35%, Fusarium
( 65 68 %. (

: 100 % : Fusarium,

F. moniliforme.
: ( 4-5
] 1 ( 1 #
( )
# , H
), .« » -

Alternaria, Cladosporim
Fusarium
Aspergillus — 56% (
A.flavus — 32%, A.fumigatus — 45%, A.niger-32%), Penicillium — 18%,
Alternaria — 21% Trichoderma lignorum — 22%, Clgiglarim 22%, Mucor

Rhisopus — 35%, Fusarium  ( 43 46 %.
o ” Aspergillus
(A.flavus, A.fumigatus;’ . niger ) Penicillium, (
A
] + -
—-# .21
' (
, , .22/ —
Aspergillus —
58% (. . A.flavus — 52%, A.fumigatus — 45%, A.niger-32%), Penicillium —
46%, Alternaria — 78% Trichoderma lignorum — 42%, Clggarim 35%,
Mucor Rhisopus — 55%, Fusarium — 79%.

37



-( - # ,

F. moniliforme,  ( F.graminearum.
- ( (
Aspergillus — A.flavus, A.fumigatus, A.niger, Penicillium, Alternaria,
Cladosporim.
Aspergillus
Penicillium
Alternaria
Cladosporium
Fusarium
1 2
3-
. 210
100
80 Aspergillus
60 Penicillium
= Alternaria
@ Cladosporium
20 Fusarium
0
1 2
3-
220
' (
, 68 % #

38



(2000-2004)

1,700 ppm.
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