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i) e LE A ki e o5 o sle 1.5 llia of  Hawcksworth (1991) JWil s ¢s ki & 53
ol Esser and Lemke (1996) lialll agief LaSc yhad (ST (508 ja a8l 15 4y 5 dpuay] LS ya
il (e bl o gand) e g 58 i) 200 Ul e i il il e psi il e e ST Sllia
30-20 G ¢ Llla A g jadll A1 LS ) 2ae o Cast ((2003) sl Al
O ) il 8 (e Al ApiaY) LS el el A Filan) aa 55 Y 4l ey 135 Ll
el S o Ay 8 im0 ISl S 205 Y 5 alaial (333 (rn okt AT Ilgimns 5 Lgia (yinns

Al il Leltia

4y hill o gandl daiial) iy phaill; €2

Tl SIS (a5 iy il (e Seanssy obind & ) o sansl avtial) Ay slail) 1 5391 3 503
s llliiag g de st il 8 Glaall s Ale 380 g Ay plaill o el gl e g ok il
Penicillium s Aspergillus spp. = oslal) sdas dosh )y 3, day (e ddar
o o> 4 .(Cast, 2003) Neotyphodium 5 Stachybotrys s Claviceps.s Fusariume
Mucor s Rhizopus s Alternaria Jie &5 slite Crusiy a sandl 15 o Sy 5 Al Lulial @llia
(2011e3a3¢ 1977551 =) La e g Rhizoctonia s Trichoderma sTrichothecium
Ia5a 5 Y ,» Fusarium 5 Penicillium s Aspergillus <ib il ¢pe 253 (uiaY) aa3 5
Jiall & rsall Fusarium s Aspergillus pale 3) sl o lae (& & sl o gandl lal)
(FAO, 2011 ; Abbas et al., 1988 ) &l slil ugall aa jaiusiy

sl & 53 by ) S a8 3 k) o gad) Lghand 4 gl ol il Calias

Lleall alill (e sy pdad JSE8 A A ladl) o gad) wal (e g cde gy andl 5 el il i
iy S SV acal ol 35Ble Gl ey g aall &g Bl ety IS 08 sl
s Aspergillus spp. —hill g 551 J8 e A aina) e 5L Jindl 5 ilina 53 S 5Y)
Penicillium  spp. ,—khill g 51 (8 (e miiall S 5l S oW1 5 Gl sl 5 (i yid)
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Fusarium spp. L) ¢ ) s o (e Aaiiall g sl o 3l 5 i oSl 5ill
.(Ezekiel etal., 2011 ; IFST, 2006; Hamilton et al., 1982)

Ayl gacdd) ) il 5. ¥

Leil il (8 Calins Lasld o5 g (Slaal) LeaS 5 81 5 LaDRT 4y jladll o sad) Calias
Cloleall 8 Jalai (Cytotoxic) Ledladl dalow dale o gl 2ad Caa ¢ Apaall g A LU
sl s Ll s caszagd el s Ol sl Jlea s erandl Jleall (8 4dall Ley o 585 Al A ol spndll
O al s (201 1¢0das) La yue 5 oy 0 5 Juadall g alall 5 KU 5 2l Jia dullall elac Yl
L) ol Gl daa 8L il 4 kil gand) Glis Lgtle Jgaand) a3 ) il glaall 2yl 35
alal) el laaly) g dilandl cbal ) sa Leidig Lde Joaniall cila slaall ST o e dae) 3l
4kl o sandl s o e clal Hall ells sl dplasall 4 landl cillaa Sl 5 4y sl il gally
(1998 cgosoalls pal nl) 3)shall e S Gils o Alls 5

AN 8 aa) g o el gd Aaline dm a8 Cilaa 8 g Ty 50 4 ylaill o sandl Canls

i o) gl B aa 55 Len & slall il ad g5 die Sllgiosall (SN e Us gale |yl IS5
8l 3kl 48y Hhall oda o 3lhay s all GILSI 8 (e LBLATIL) 2o B ylad dpaa JSUL
Glelea 8 sl Laie Ua daall JSULidl 8wy (Garrido et al., 2003) (Direct route)
At Sy IS A il o el 5l 01 30 3 G IAR) (e aal 5 £ 50 e Baaiee )5S Al
Lgidime 8 3 sl g s il o le a aied W il eleall g jlia Lgl i wsall (a5 adll
Ledas Agyhadll o ganll 5 ial ¥ Gany G 4,3l ABe s of 2x 5 3 (Belgin et al., 2004)
O 2a 5 35 (Hepatitis B Virus e s il 2l clgill (2 ye 5 clipn€ gDV o gans Gy 4831a)
e TS T e e L e g L

.(Krishnamachari et al., 1975)

das Al il gad) cladie J 5l 3ok oo 0S8 (Indirect route) sblball ye (2 il L
Aadai) e 4 kil o sandl 553 (Verma, 2004) 4l a sendly £ sl ddle 3 g e Tl
-1 L (58 g 4y 5l

490 gaxSl) g Ao ol gaaadl) adll yilea o Ay pladl) o gacad) B - 1.5, Y
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o Lol 5 Ylaa 20l 3 gin iS5 am gl gl ylacall o B yhadll o sandl il g guia sa Jial
8 (e el il amy LS all o3 il 48 jmal Aally dpeal (e & g sall 13gd Ll Afind) cibisl
Ay 3l AV el o ll Al ol Ll ) bl jall e SH il Al g ¢ ) saaldl g Gl
e P N T
OS5 S V) gy 4 ske e f e cdas ) (il )Y e Bodine and Mertens (2004)
oaleai] Cuw LS GPT5 GOT el s S8l y (anll aall el S slaef Jane 8 ) L 2
e paid e dee (S g3V an of ) Marin et al (2002) bl s comsle sanel) S
i) il gall & Gaadl aall il S

L gaall ad Jaan (8 ASY (45 3 (5 siase (mdd o A g 55 a5 ) S Y an Jeay
Adal g 8 ot e @l S a8 Ly o) G ) il 8 ol s A piadll
.(Creppy et al .,1983) 4

CEPFNPUVN PR TS PYIEI RN R PORP-Y ¥ E P [P P g FEF P JUDIRPNPREILS
J-S (5 sisa s O 58 saned ApaS (8 aldai) g (apdl aadl g Saae (8 e L )b G liad
DS S (g e (o ) 5 Al ISl 5 J i S
»aSl La laa 5 « (Mohiudin et al.,1993; Harvey et al., 1992) sl Juas
5 sine Jana A (il JaaY Cua mlaall e 4y jlad 5 sl Laie Stoytocho et al (Y449)
S 551 S5 sy Jralaal) sl o s (8 35S SN S (5 giana 188 5) 5 J g siaad sS1) (40 S
b eall anll il S aae 8 Jualall ealaasSl 4iliadle (pe Sliad i jlapd) A lalea g 4 lie
Alalaall il saal)

A haill o gl (any ilE Joa W) oal Gl el JMA e Swamy et al (2002) 2
DS G il oSl i) o e A sle el jlaal) A0 of A sl ) sl e
WAl o (5 saall Ciy gl 8 sandl il vy i IKH 038 Jai 5 3] sl (A Do Lial) il IS
il 5SS 2 sane O Lead i (2005) el Ltjal dl 5o 8 Casg) gaaill ) Ll 5 aal
e 1l il u€ D LS 8 jlaridl Alalas ge 4556 GPT a3 (5 siase b gl o
Gl S are 8 e Ll ) A sl bl gl Loy o 5ol 3) 4 gan S5 Ao 5l sanadl) aall yulae
oaall (4 5 13 (e JS (5 sinn (A bl Cas NS5 (g 91 gangl) AaeS (alids] 5 anll anl)
.( Sakhare et al.,2007)J s Sl
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) Al o &y bl o gacdd) s :2.5.2

Al ) A skl o gad) g ) gl ISL aaiill s A (Target organ) <asgd) saasll s aS aey
Dlgind e daalill gl oY1 G (Henry et al.,2001) oAl sbael 8 as) 5 (Sl (e
s aS JOlie) Cagan (s o sl 5 (S SV o gais Lgia g Ay hadll o padly 45 slall (e )
Jsas 5 (Hemorage )<l s (Necrosis) ,asi &usasy jaalh o 52 3l 5 (Acute hepatitis)
S e b Al ganll AL Y a2 Sl 8ds cal 5 (Fatty  changes) 4ias <l s
el J iy &ia s dllh S5 (Centro lobular  necrosis) 4l il auaidll
Ggan A 635 asandl 028 (e dilidall JSEN WS il (i sl pa 8 (Chronic forms)
(Hepatocellular carcinoma) 4—asSl L Sall bl ) —wd sy clith )
.(Williams et al., 2004)

G2 ¢ G1¢ B2 Bl i sV o gas 585 45l 2 3 Abdelhamid et al(1995) o
o 2SI LA 8 i s o el L s G il Y1 A Jladally S s (e JS (e
Aliia) Ay Jadall g e o el 028 @3 GllAS 2K a a8 Gl ade Jsaan
Ao 5 SN Balall 8 B s Ol yad haad 28 CluS g G LS aaY) ol i G gan
L IS 5 2SN a5 el e 5 i Lpmmy B sill s (3 Al e 3L 5 s
(2003 cg2d 5l anll G A A LS st e

eldac) O ) A piiaall el jall gl sl a8 iy ol SO ) a e Ay Ladd

Al Jlesl1 Lgia Apam all il 3oV (e aaall Cilaal 8 o laa Uil i ) i)

) Al Calide 8 Ahaall LA (e als Eisaa 5 (VOMiting) 3530 5 (Acute diarrhea)
.(Aldera, 2005)

S JBlie) o Ll gall 8 L ) Al el aal e il u€ ) S W) L

L ¢ (Renal tubular atrophy) 4z siSI couli¥) JSlaeca) s (Chronic nephropathy) s !
A il Gl pall 8 deliall 4lai ) 5 (Teratogenic) Clial) e dva il Ll
o yam A gle (oMo JLie ) Jslii gl LS (Perica et al,, 1999 ; WHO, 1990)
) O sl sty (AN 5 2l adand Jia Ledle diia je gl el seda (A a5l _S Y
(Anorexia) —sdall J L5 e il pall oda g Liial e Sl (Dark  uring) G@elad) o5l
Ji) sl i J g g (SN (A Fmpnas il s Caaa 38 4y pladl) o ) o S (AST, 2003)
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B Gl il G an e Slad L) Glasadl AU o) (e s lall gl Cases 3 5IS0 cilail) Jala
S ety Slosll Jsa Hemorrhage < il J pas ils ) gl o) 24l ool Sl &
(2010 «salall € 2003 <& s2)) (Focal Aggregate Inflammatory cells) duledl) LA

A G B 4 kil o gand) S Basaal) Jal gad) 1, Y

bl el sall e 3all el (ASH 3 g il g 5 5
gkl and) £55 :1.6.2

Aflatoxin G1 ¢ dews €I Aflatoxin B1 s Sicd Lgisaw da 53 8 4y yhaill » sand) Calids
b 2l ) in AT ) (S (e (5 o A el e (ol e L

sa—=ill 3 asdcojall Jhafe e IS e a dimya ) il 5 L0 Tl Sl gall
.(Perica et al., 1999)

Jobiiall s)38l) B andd) (g gina :2.6.2

saa) (8 ool ALl Al i ) (re 2y 3 elhal) 8 gl aidl 38 SiBal ) )

128 e AV 58 5l o) an s zaall 8 Trichothecenes 2 aw (e 4ilise 380 55 Lo ool

il ;e ae al el Hy gl e S b il 4L sladiicn wa
.(Asker, 2004; Perica et al., 1999)

diiinn g 0 pac g () g3ad) £ 64 :3.6.2

sagly couiall s jandl g AL 5 & sall COBEAL 4 yhadll 4 panadly W i A 2 8 ) gal) Calias
Dseall il of a5 a8 (FAQ, 2003) 4 kil o sendls Conaall il (530 25 8 daadl Jal gl
TG o a5 LS Ao glie HIST g alie V15 Aaladly A5 jlie Ao oy pudly ) LG sl
o a5 yandl adE aa 21 3 4y ladl) o ganad] oadl (pSY o glia g 5SAIL 4 jlie 4y shadll o sanll da 5lia
O b Jmaln sa LS a il jlaeW) b gy Ll g (al sl Ao gladll
. (Asker, 2004) ZENPEN |

L83 3 :4.6.2
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sae @il 3 Al el 5 58 J sk ol s e (s kil sl dagi dlialall ) a6
3l 3ae 53l ) e A sl g )yl s a5 () 4 pisall i) guall (i e ) s (e
.(Asker, 2004 ; Perica et al., 1999) 4 kil » saull e

4 kil a gad) (e JANN) 2562

Lo ) o g ad Bl 8 aal g (5 skl g 58 U8 (e a5 e e ST 2 L) Jlaial ()

S Je il Aagi Lagha S il yuad e (s yhad o (g0 ST 2505 lld o (i g Sy 318 Jlaial

(Additive effect ) dlaza¥! Lalall a <l 3l e gl sl 450G Caaas Cupalagin Jalasl)

(Antagonistic effect) s——=iall L5 5 (Synergistic effect ) J——aliall il
.(Asker, 2004)

4 hill 2 gaud) £1 g3 aai s V.Y

and 28U (83 Jisall o ganlld Lgy jilial) gumall Gl e &y k) o sandl () sadidial) Caiay
Nephrotoxins 48l 45 Y3541l s Neurotoxins ==l jleall e 3 540l s Hepatotoxins
aelae (o8 sanall 038 Blal) o gle 8 () il aay (s A (Eaton and Gallagher, 1994)
&) yihall Ll s Carcinogenes  ola —ll dpsdll e 3ty S aladl Lo il caeny
.(Marasas and Nelson, 1986) Allergenes dsluall il s Mutagenes

b Lgd il pdadll (il e 2 jhadll o gad) ) siiaay agild 2 jeaall cla¥) clale L
kil 38 e datidl g Aspergillus — toxins =23 Aspergillus sadll Jé (4 A atial)
caailllia (pa 8 ¢(Cole and Cox, 1981) Penicillium toxins =23 Penicillium
Osanid Shasl) Gabiaia¥) (553 Ji e Caiaaill 1ags Jony 5 anall Ll Lpaglal) e adiag
G b sSU SLASY e Ay lall A padll o sall Ao sana Siad alsa () A shadll o el
A hadll o gaudl Ae gaaa 5 Polyketides s2a=idl Sla i<l e sana s Coumarin  lactones
oanyd Sladd L Lads (Cast, 2003) Amino acid-derived disY) salea¥ e diiidl)
—:d ol Ll iy 4y il o sani

Aflatoxins ciliws s>ayi; 1.V, Y
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LS ) gl g loaiDU A yhadll o gasall g1 53 ol (pa aady Aalas g Aia juse Ayl S 0 4

(= de gaae J8 (e 5 Difuranocoumarine cuobe oS 53l sadll A A e e () 3 g
s A, flavus J-e Aspergillus i) g1 s paany () 2 a0 LB Lgaal ey jhadl)
sP.citrinum Ji Penicillium  oasll o= glsils Anomius sA. parasiticus

.(Peterson et al.,2001) P.frequentans

i MY e o) 53 Ayl paldind s U 3o (e Jsl Hartley et al (1963) Caalil 2y
3 G2 «G1 ¢ B2«B1 Lele il ddllia oy JSiu A, parasiticuss A. flavus J-8 (e daiall
Al and guand vie 8 e gile s SH mildea e aial) & jedas o3 G ool ) o a Y i
251 A Y el jumd¥1 0l N G cially oW sl N B Gl e camasdia) (358
TLC milina e addila yelas 3l Rate of flow (Rf) d=s il Jalae () e i
i s M2.s M1 Laa 5 ilian MY (e 0 3T cpe 5 e Caadll 5 LS (Meerdink, 2004)
2 Hydroxylation 4slexy 53l e B2 (Bl (e 5281 i s Milk toxing clal) a e
B S g1 Jame e %1.5 b Jaxay M2 cMT sl o g 55488 5 A glall i) guall
.(Forbish et al., 1986) <lgiwdll

a5 g Lgha A )0 iy Caad g (andiine JSdy GlD iy Gl @YY Cas
ol Al e e b 380 s aa) gis 5 ) shad W SSTBL GausS siYEY) 2y 3 Cidle Y5 L2 Y)
G25B2 p— Gl oS5V 4ol sl aphall
LS el A jill pall st a5 081y (Trucksess and wood, 1997 ;Y43 zladll)
By S 53 A 5l dapall caaxs Lain Asao et al (1963) Ji (e Gy s By (S 5524Y)
B2 B1 S sV =iy A, flavus il o aa 5285 Chang et al (Y 2717)d=8 = Gy
.(Agarwal and Sinclair, 199V) G25G15 B2 B1 &\ A. parasiticus kil

o2 5 L wadial) (§ 58 Aa 3 Lgain yah die Lgia Camviall 3 )l g 53 55y Cligns DAY i
Al ol iy e Aoy S0 Taa kel 5 il ginay Wan) 55 e ol Sl (g st Bl
o855I (8 JalS U5 g &y shh o) e el o0 3l LS A1 sl 5 SI il #1501 e
s small e (850200 028l Ay Al ()5S0 5 e il Jie ladl g J sl
.(Meerdink, 2004)
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Ohsandl s Gl 8 Jladl) s il s Tas 5 € Al aialy iy o€ DY) sa o das
i s Jaall (e flail dgalaadl Aldid) ) Led sa oSy )5 Apanall Adladl Ai1aad) il slall aaf 2
aal (ra 223 Leil e SLad (IFST, 2006) 3 0dle e i 3 8l 4y yhay cllgiall ) L o g
o Sz el leall i il il Ld LS (FAO, 2003) ol o3 2SI ¢l jus lasuse
(Williams et al., 2004) 4alall cila siill Lilas) 55 jihaall L3l il

UL FSCH [ SRS AP OV | [ SRS 5 S - S| IO - SN G| PN W
YA (e A e linuS s8N of Cocker et al (1984) gl 28 ¢ o 5all 5 siudl
aslall ¢ Uiy L J3A (e @lld 5 (Mutagenes sl <l ikl s Teratogenes ia¥) s 5
Flaiia) clia e Gpadl @l 53l e St (RNA 5530 (aslall dlAS s DNA 5554
(Haworth et al., 1989) sl (3 55 Jadii a3 (1 5 d3isaY)

el sadl (i W1 3 yall &) (o 525 o Benkerroum and  Elaraki(2001) aa s <liag

ilgal (e U she Ll 5l gl sall LT (8 il yos a5l s ) (sl BT (cpansS 532830

a3 A Gl gl e 8K G 4315 BT (e 51 sy & sle Aide e cadas 8 cilS
. e Liall Adandiil) Lgs) 3l (e Slad dlgia dlle duns Ma

Al e 30l ) G 5 Aisle oS Balal) 8 3apa il il Chaa il DAY (lé Glix
g (B Al <l il NS 5 2SI Sl il 8 e 5 Olial Ay saime By il paa 8
D) e Tl sl o3l (LS e (Y v 0cpd sl g aeall) (o) o)) 58l (51 400
Sy T gimall iy S aan g yaally Ganl) sl el S alae by A Tiatall g ax Wia 5l g il
psans U J s gl 3 (A (Y 0 9 liadl @ Lal LS (Marin - et al., 2002) O sl sasel
o st Lty (a1 35l ) 34 s sl s a1 sl el (iany e (S 53IY)
ol A ilaasSl) Al Sy Lads, LH 5 FSH 2ill A ia jaall il o jel) iy ine (b
: B1 s 55318V



koxoﬁ%

Aflatoxia B,

(FAO, 1999) B1 (s 58N anal dilrassll dipall 1 (1, ¥ )
: Trichothecenes wlisd o84l 51 :2.7.2

Lgie by phall il (e 2 aall G (e i A Hhadll o geaidl (jn de gana (b

1=3 3 Mycothecium « Stachybotrys « Trichothecium « Trichoderma « Fusarium sp.

g 150 col— L i csanalod s laid el wal S i cgena 5 S
.(Poapolathep et al., 2004)

@l 3 i gl AaSY) 8 1900 s 3y J5Y Dl s L aail) VL ) il
Dhdll e s Jl s A s pala Y1 e il Cipa ) a3 ae il VLA
ol el el e @ peda 3 (T2-TOXIN ams (e dalle 3S) 55 45kl 5 Fusarium spp
A gLl 3 dglie cYLa chias LS ¢ Alimentary Toxic Aleukia Lede (il dica 5
S e sl ALY i s Al e aa s ¢ sl o gana 45 gl Ll gaald oo J 5l
525 1949 & (uad Sl 5l dpensi adde U1 3) Trichothecium rosium il (e ziie el
B Dslall all Al & as g e azde 53 Ly pladll (5 o dliae AT LA dpenal) Cipmia (S 5
(2000 cxeal) 3ie) Tels LS yall o3a LT ) 53 o3 ¢ yladl)

23 e O falall GSai a8y callall 8 dalia 4y 5k ¢ ol Aapae DS e Gl Sl i)

Lemand Aila sl giliial go (o8 i o) il Caliadic duall asdll Ll Jleatinl Lgildaal 5o
by Lais ¢ i) 5 S (AU A5 oy sy SISIS Apadl) Al cilyall 8 A e g3y
2 b Ll LS o il Jpasl Ll J plaall Jie dadaill dlle cilndas Lgia (ana) 4513
L (S Y 4l it o0l il A Lal) ) 5 Ay ] T3 B0 5 il 5l Lgal 5
Roridin LS e saclall sda e iy cua il (§ 58 da i) (aloaiel da j0 o Talaic!
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a3y dda SV Jleat bl i o Sl o & Verrucarings
(1998 sl aaal )

JECUOR| [V ON [ % . P SO I BN SV [ O PRIV 0 i PR UNI o E

T2- (DON (o dalull ohgy Adleial) o sadl ST 05 ) 5a s2a) Yellow Rain

asandl 02gl o) (SN (i =5 (Smith and Ross, 1991) Diacetoxyscirpenol <Toxin

LS ALV 8 ddadil) LAY o sand) oda Congiasd olgs 45 slall 4,06 Y1 AL 45 ie 5 pilae ) oy
(Moss, 2002) alaall glas 5 Jladall 5 408 jall saadl LA 5 4, gaal)

Gaob e sl oaadl Jleall Gasb e paliaia¥) A Ll iyl 5l o gans jals

3l 5 o2l (8 5y i ool N o ga el ial el Jiati g Tuad Al e il 0 S5 130 alal)

=il Dlgad) Ty g il 5 & geall dye WLl el s Aysae Sl ylaial 5 )50 a5 JlemY)

Al Lolal) dall) il pall (e il 500 5l aas QA calaall plas & ) judal 5 alal) liial

lill o 3y el wl g o3 al) 5 aidar g ga 3 il pof i Soas( Phytotoxic)
.(Bennett and Klich, 2003)

Ochratoxins — <bisas g3l S ¥ 3.V, ¥
sk )l A gl Al A yad LS ja (e A sana (e B lue CiliuS 5 S Y)

Pentaketides drsledll sl (o Ao saneS (g sall o€ 51 Lelia¥ e Lgiyioas 2y o it
Lall J It O A G‘Z Y] Po|yketides 332 ial) ¢l “‘Uﬂﬁ\ e A

s Penicillum kil g5 (zasys A, melleuss A. ostinussA. ochraceus
32 O 0% LaS Aidaal) 4S5l 53 58l 5 gaall Jaalaa 8 and) 138 28l 53 <P, verrucosum
(Cast, 2003) aulls & ske adle o (s2aii il il uall 0 sal &

Cilips g3l S oY) 16302177, ¥

sl s C S 531 S )5 Brn—aS 53 S5l 5 A a5 S5l (o )5l (S ) S 5W1 o

S 551 S 5 s A S8 S5 il e (S 531 S sl oo Bause Jaladl A (S 531 S 5Y)

S B S 53l S5l 5 il e B a5l S o) (o4 Dbl (g gy B 0S5l S 5Y GlleSe Gl A
.( Marquardt and Frohlic,1992) sl

oS 931 S 991 a2 panad il 5800 liaall g (Asasl) S Al ¥.3.7.2
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aedas ya [socoumarin ceobe Sl Aladl oS jall liiia saal < S g3 S Y p g

. (Steyn,1971) L-phenylalanine Y adall

055 &5 «(CaoH18CINOG) o= A 0S5 58 Y1 o (o o) Sl S 531 ¢
sl A4S 5 B S 5l S ol aw Wl (Mantle and Chow, 2000) ¢sills 403.8 4 sl
el A8 5 C S S5l rs (3¢50 369.37 (o~ 3al) 45555 (CooH1sNOg )
BoS 5l S 5l andl o (Meulenberg, 2012) ¢ sl 431.87 (32l 4335 5(CoaH2CINOg)
DU g sl 5 Labiaial Ja1 aay LeS ¢ 518 353 oaliid) oo A (a5 158 53 40 55 Ll iy
Uiske B oS 1S 5¥) s 05K La ) palis A (a3 S 51 s e a8 041 0 Apass ol
ic gane N Lan an i a &y pune (el n Gl 5 S Y15 (2000 camenl) e Ylannla
dihydroisocoumarine crol—esS 53— sor e ga A dla 8 S5y ol gl
.(Nwagu and Ire,2011)

A OGS 55 S Y01 YL YLTLY

[ Y PN — VAo ALl S ) S Y1 Scoot A=l i oy
A3l LSl Il e A eS8 S5V ams (Nwagu and Ire, 2011 ; Scott, 1965)
Balken endemic nephropathy i ¢saa cre Js¥) Jgsmall 58 53c ganall s2a (o
asiall ¥ ol 83500 e B S Sy @b aay J je 5 (Radovanovic et al., 1991)
S TPPN SN ' SN PSS G P PR SR P§ S_—
daal & 2aad g ) sSaall S jall Al 2 Iy x5 (2011 ¢S ; Shotwell et al., 1969)
Bn—Ssl SV 5 as @it y Alen Specil S0 5 L oS dyibasl diay oa
Ll e dae e Jali 8 A S 5 S 5Y) and dsandl Adladll G (Turconi et al., 2004)
dilda ;- il yils 5 ( Teratogenicity) 4sla cila 533 5 ( Nephrotoxicity) Al s Lgia
e bl g4 a5 3 ga¥) e e w o il sy 2 &l A0S o ( Carcenogenic)
JSLia A (€ 31 S 5V s ey L | 2l 5¢ (Abdel  Wahhab,1999;Heroshi et al.,1997)
AL Ll 3 yimall ) gaall A zagll BLSEN 8 4 jema sload 3 g 5l @lld 53 yinall il goall dpans
S 3 ¢ Aans JAY) S g3l S g W Al ai s sl dpand) 53 A S il S GV s dilas e
e el (8 s 5l il 85 RNA 5 DNA a5 sill (abaa¥l) o3 A e 5 S V) s
Le 75155 Ol _all L D50 4l caiaide jall s ¢( Meisner and Krogh,1986) 4l cilsll

o Lagd Lisaall Camide ) old ciad sall 5 5 3Ll el awal (3 5 (00 S IS ke (Y02Y 0) o
Yy




il gaadl HAT ey jlaadl g GO aad G ol e aad) 055 e @3S JS1 ardey(Y, YY)
sehall ST e gal sl g Al Ll
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Lédal) aly g 4 )

Biobasic

Canada

Bioneer

(Korea)

daall

EZ-10 Column 50
2.0 ml Collection Tube 50

Universal Digestion Buffer 12

Universal Buffer PF 6 ml

Universal Buffer BD 12 ml

Universal PW Solution
(concentrate) 18 ml

Universal Wash Solution
(concentrate) 7.5 ml

TE Buffer 10 ml

Proteinase K (10mg/ml) 1.2

Taqg DNA polymerase

dNTP (dATP, dCTP, dGTP,
dTTP)

&S
3 3 L.

—

Tris-HCI (pH 9.0), KCl,
MgCl;

Stabilizer and tracking dye

Baad) acul

S 95 paalad) adaiu Bas
bl

EZ-10 Spin Column
Fungal Genomic

DNA Mini-Preps Kit

Accupower ® gasb s
PCR PerMIX



Primers «bald):3,1.v

bl ek iy el (118S rRNA gene ITS region ) Js¥! <laldl (e cpe EAWN
o= il palall (A-136 ochratoxin PKS gene) Ull isaldl Wi Aspergillus niger
iy 18 s e Al all 238 (8 LAl araal o Cun A GaS 58S Y a2l e J gl Cal
pand Al ol sl Primer3plus gl » Jlexiuls s NCBI Genbank <l
.4 Sl Bioneer 4S,d Jé (e bl i i a8y PCR

A jal) B daadiiaial) cilialdl: (¥, %) Jea

Primer Sequence(5'-3") m

FIl TTGTACCCTGTTGCTTCGGC
18 S Rrna gene ITS 503bp

region E TTCAGCGGGTATCCCTACCT

F I cccAGTTCGGTTTTGCACTG
A =136 IRNA . 307b
ochratoxin PKS gene P
E GCCCGTCAGTAACATGGGAA

oY) sl F

Laboratory animals 4 sidal) <l gal) 12,3

Cia gl yig e le pul(VY2) 0) G W e 7 5155 (Rattus rates) oas¥! 3 jadl ) sSh cilaxial

(o Canain e Al Bnla/ (5 planll QB e gl Jgemall i (YooY 00 G el

sl 5 A3l 5 3elial) 5 A seill (e Lgd AaiSlall (i g plall dagl o ¢ e sana diagy 4l jalid]
(Y SYT) e sl ) Al g )yl

€Y



t lBIA (oS 3 S W) A g (5 gaad) paadieal) 13 Y

e Lagale Jsandl a3 (530 5 oA 5 538 Y1 mars Jaal ) slill (5 gonll pmniodl) Jasind
soheadl 8 s JalaS (g sunl) uaniall Jenial | 30 S dadls/ leall el S0 3
O 8538 o CDe Y g aneay 3 AL niger Lkdl e

Ldandl éﬁbh;i,f‘
sl ), 6, Y

sl (3l g1y eI () i) A8 jiia (3lalia e () iaall 3,00 5 ddaiall) (DoY) Ciran
Cugla g Crale g dainn 48 )5 (ST 8 Cligal) Cinia g ¢ e ISV a2SY &) 505 400 gaall dipae §(
il

- dallaall g dae 3 Bl gIe Y, €, ¥
cdge 3 Bl Y judaats ), YL €LY

: Potatos Dextrose Agar (PDA)Js xS Ualaydl JiSi Jasg -

shad) elall e da) o v v (A die 2 ¥ I daiiadll 4S8l clial g Crus s ) 138 juas

b.l.—a.é}ﬁﬂ-’.b——m}he—&c LA = PH=,A 25 ‘é_'\..g.;}JA_J.@J\ uﬁ(\ DIy GAL_;J LBJJJ‘.—.“""&‘
Aliadll Cayal Ja ol 2y 5 ay g 288N ¥ v 3ad] ga) SNTCVPEARS 3~ 45 (Autoclave)

DY axdaYor 38 yig 58 saill aia (a3l (Chloramphenicol) JsSiidal )5Sl (5 sl
, iy kil Lais g J 3 G pad Jaw gl 13 Jexiad (Collee et al .,1996)

Nutrient Agar by -¥

sael s 8l 13 Jaxind (Ld/ae 20) daiaaall 48 3il) Clagded crwsy b gl juzas
Al Al Alexiaaall Ly SO

¢y



P URECIA| | Slrsall g Jullaal 0, Y
2l S 8 505 80 ildial Juadll J slaa, )

lia o agand) aly Jaadl aadial o(Y: AA)(Jsiliera ) st 55 5) Jlanindy J slaall 138y
(V397 aall) (TLC) (Ale 55505 SN

Lactophenol blue Solution 1,38 J s s disa Jslae, ¥

L 4V 3 sall (e (ENiS,1994) (o8 25 Lal lisha J slaall 138 ypian o

cpe Yo dsid e

Ldefe JoplS e

Lde Yo G adls @
o glal 385 ) ally Alaiul) as adeall jdaiall elally g 1) J sl 30l A3 o3
adaall jlatall elall (pa Jo Yo (8 A8l s 5Sall 4310 o5 Wy (iSO (aala 5 5 S
Jaxial ¢ dine 40y 8 J slaall Tada gehadll (3 ) 5 daa (e <l yhad ¥ Adlial i laasy ¢
L gl andll ol iy jhadll jaai (2 ] J slaall 1

Drabkins solution ¢S 2 Jsisa ¥

et Y s asnlinl wiliu e ae v, 00 5 s gaall Clig S0 (e a2 ) DL s
e Janile daine Ly 8 Lada ¢ hadall elall e 5l 8 Soaandl o senli o) anli
(Brown,1976) e sl saxll 38 5 a8 J slaall

Turke's solution & Jslaa £

e B2 55y Adlial 2% ey haial) elall e Jo AA e LAl adla e oY 7 ar guas
Jslaadl 130 Jexinle dains 438 3 Lis ¢ 551 QoS ( Methyline blue) osfiall L5 sl
(V385 Gl aall il SIS slaedl)

Meyers albumin uste (s gl Jslaa 0

Y



el all O il e ae ) aa Sl o Je 00 pe pandl Y (e de 00z e paias
ebaliall o 8 Jslaall 138 Jenind ¢ Adda (05 dadad Jlanindy Jaglall) e 5 ¢ il yladl gai pial

.Cotton blue solution kil &5 ddwa 1
L 28Y) 315 (e (ENiS, 1994 ) (o8 355 Ll i Jslacall 138 jsuma o

e.c ~,Y‘uj=sl\d_)‘)i °
(el Jhial) elall i do V0w (I caid) Ja Yo (%37) I JsaS e
dlenin pad 4338 & Laall Calaia g s o g ALl U Sl 4003) a5 s

Harris-Haematoxylin stain (s sl sibagd) disa ,V

) 1 b LS5 adull o sl (1w Bancroft and Stevens (1982) A& b crway & jias

(0 2220 43 Canal & Blladll J SN J9aS (0 Ja10 (B Gl 5 sapgl) Arpall G omine 2]

20,5450 Caral 5 0 60 50a Aa 2 () g el G lall sl lae Gl (i sl caid

Capaal s Adiall sl cant Jslaall 359 25 ¢ Galall (g SV ¢l €T o ) el 3 Sl g

bliall 3 dsal) oda clexia sedlexin) Jid J laall ey alie Al G (asla (e Ja 8 44l
.(Bancroft and Stevens,1982) REENA

Eosin stain Cpw sl dama A

s O Y] (3 saane (e a2 10 434 ( Bancroft and Stevens, 1982 ) 4 b o & yuas
Loyl il adalil) o 3 Gasaall Cilaniaad 5 ¢ ylaall bl o il
CiMe U 483) jal) il ladl) J3e o0, W

Cranad 3 SYWS Cinl) 13 8 8 Alastiosal) o) jiall 3,000 5 ddaialdl ) g2l 38 yall il il < e
324194 Y 38 5 a g0 guall ) 618 snla J slae Jlasindy Lndass e 3V pie sama ) 53l
adeal Hhadall eladly calue 2300 de panall Lole @l ja GO alnall jhaiall clally il o3 (33083 EOI

OS (o8 s et @l a5 (PDA) (1) s sl e & gla (g Lkl 8 sl e ) o ¢ Jaé
ol das 33l 5 2Y0 5 ) ja Aa o dizalally (& BLLY) Ciaa g5 A gana JSI 5 S0 A5 (3ila

123



23 31 A ghall Al s a8 5 Al iy Hladl) 48 jaal (BLbY) Cuasd 5 (VAAYC jan 5 Jiilaa)
S hadll

haall &Y je e
100x = 2 5ill 4 giall Al

Y Y dall dae

- 43 g mall il jladl) Landldn.V, Y

s i) pdlial) Jlaaiady (adldallsy, v, ¥

o AaicYh g il (5 sia (AN el sieall 50 g Aaiall 5 od e Ay jrall iy ladl) ol o

ki ol I JAs (Morphological features of coloney) s jesiwall s Al jeladll

J<is i (Microscopic features) 4u el ciliall e alaie YU Laayl 5 Ll ) 5 3 janionll

233 ol duiiatll el 385 e (5 A )l 5 ) s 5 Jal sall S i O sl s ana g

(Barnett and Hunter,1972;Moustafa,1982;Watanabe,2002;Domsch ) bl
et al., 1980;Leslie and Summerell,2006;Ellis et al.,2007)

: (PCR) saliiall Audud) Jelili Jlanindy (auddil) 48y a: ¥,V, ¥

il Gt iy palall oald) Jleainds 5 A niger sbill e g aill PCR gand ¢l yal
1l ghad 3o (e Gandll ()5S 56 5S Al
: DNA extraction ¢ssill gaalall)l gadMaiu:y, Y, v, v

sac alaai uly il il <l jeriwe e (o DNA 55— sl all palii

4S 3 (e 3 34l (EZ- 10 Spin Column Fungal Genomic DNA Mini — Preps Kit)

e peile Yo+ 85 25 o5 PDA) sl oy sl e el il Ly 258 05 )
8o da o 53 Jiladl s 5 5l il s g daine 48 54 4y gla () (5 pdadll sl G janins
w13 5 daals 45 ylas Al 55 Ay shaill Ol paxtondl) Ciinns 5 ¢ jinall i) 90 C
ol () s o e A sy (555l (malall e J sl s hadl) LSIAT (5 1A sl

1,0 Ml A e

¢o



a3 s Y+ pl 5 ( Universal Dgestion Buffer )Jstae g YA« pl <yl -¥
daHn Gliall Giias oF & ) Slea Aol g0 s s e &3 de IS ) Proteinase K
LA88 Yo 32l 0T0C 3yl s

i i) B dda il 50 = 5w s Universal Buffer PF dsdse (e Voo pil Al a3 -
LA88 Yo 32l — YeoC 3 s da ya Chias

3o Aapn G 0 3ad Y e v v rpm de e s S el 2kl Jlea A Gliall Gy -8
)50 M s s A sl ) 45530 alaal) e s sing 3 5 AUl i 5 48 jall

adad ¢z lall Aol 5 laas caa 3e 5 Universal Buffer BD dsdas Vv pil 4Ll o5 -0
e 35915 AN dllaa e LG e o stall s a1l G alal

Clisall e ) Absolute ethanol %47 GBlaal) L3V Jsasll e Yool ddlal &5 -1
g ok Ao 1 as s 3a g

8 3eaall (5553l paslall adai il 5l e (5 siaidala gl ) g al) JB a5 Y
( Yml tube collection) daw dsala il Jals de sua so( EZ-10 column) saadl as
a3 pd ey Baaly ABEIBAI N Yo v e rpM A a5 S el )kl Jlen (A s o (e
Dbiad d gl () (g5 530 Gmalall e A glall s il A sl Ji g consl ) (e aliil)

Al

e (A Y Qa5 3 (g Universal PW Solution d slsw (e 500 pl 4ébal 25 -A
il e palill o3 63 (e g A0 34 12000rpm e s 538 all 2kl

b i) G g 25 (Universal Wash Solution) Jslas e 0+ v pif dilal a5 -9

paldilatad g agdaalgdaditaad VY e rpmac o g 3S jall oy hall jlea

el Y e

V,0 Ml Ars daine il 8 (55 53l (aalall e 4y lall EZ- 10column 3 Coza s -
il LA B3l VY ¢ v e rpm A s g 3S el 3kl Jlea (b i) g 0
el e paldlll 23 65 e g JaS)) e (EZ — 10 column membrane)

a1 g5 ad Nl ALY (TE Buffer) 3 Jslae (5250-100p] 8lal a1 10ad-) )
Gy ladaye 3aal g 488y 5ol 48 jall 3 ) ja da ju Ciias &5 ((EZ-10 filter column) d)
(5550 (alall aaad 4883 30a] VY v v v rpm de e 5 3S pall 35k lea 8 i) en

€1



I pand & Jleainl) aal Al & jdaall cand - Yo 50 e dayy Jasall ) J85 Loy
.PCR

DNA profile galdiuwall s 55il) (aalall oaad: ¥, YV, v

)\ e a2 L g DNA ) (55 90—l (adl al) 4 S o

DNA and 4 sl (alaa¥) 3.8 55 Gulidl aasien 5311 Nanodrop spectrophotometer

3ol 8 UOA (e 45518 G5 DNA (gl )sss3l) pmalall 38 55 1as w53 o (RNA)
Db WS Jlealdl aladinl 255 (260-280NM)ow sl b (o 90 J sk dnaliaial)

. DNA ¢ 5 55580 (aaall (uld =l jLis) &5 Nanodrop JOles Jidii 2y -)
Vil gom s iy Jleally Gals Gilis (35 alasiasly (4 e el all 338 ) jbaipf -
oo & piaaill o) ol g oaliall 338 ) mhaus o dadra Cunl s Sae pladinly (ddH20) 0
(i) (il 358 ) Calasy
oS ey paldiuadl DNA Y e die IS e ) pl plasinbclldy DNA I S 5 i o5 -7
AV Al Gl (6 A1 B je Slead) elie 35S ) Cidaiiy & 68
Nanodrop  Jles dabaia¥l el y & aldt wall DNA I Glie 38 apaai ot ¢
S padlall o) s (260/280 NM) s s ol sk e Spectrophotometer
(1.8) (A Analaial) duws o oS ladie (&5 ey paliiual DNA
PCR master mix guje smaad ;¥,Y,V,Y
O o exall (Accupower ® PCR PerMIX ) 1 sae alaainly PCR Jelil gy ja gaani o
(6 7)) (8 LS AS Al cilalad s 5 4y ) SI Bioneer 4 i &

Accupower ® PCR ) sis Jlaxinly 4o 48l Bioneer 48 & ciladst ;(¢,Y) Jgaa

DNA template ® uL

(PerMIX

Forward primer

(10pmol)

1A%



Reverse primer
1.5uL
(10pmol)

2

saay ald 0.2ml aas il A sBle) Jaall 383 il PCR Jelii g e ¢l sSa Cania g

@l o5 ¢ PCR Jeldéd &l S 48y e (5 gl s (Accupower ® PCR Premix) PCR uasé

rpm 4e s Vortex centrifuge (Exispin) zotall s S el okl Slea (A e aen
. PCR Thermocycler jea (& Cmia g ad (382 4335 32 Yo v

: PCR Thermocycler conditions casi! 4yl all ci gl class, ¥,V, ¥

LaS (i S vy s PCR Thermocycler Sles Juasinnls o jalidl dlidis Jelii ani o) ya) o
. (O,Y‘) d}'l;j‘ g;

PCR 405 8 4y idall gl ¢ (0,%) Je

. - W“

7

72C

Final extension 1

5min

¢A



E

PCR | yaad gilii Julasze, v, v, ¥
: Gel Electrophoresis (bgsdl da sz Y, 0,¥,V, ¥

%) Aty 55 LSV 23 Jlexis Agrose gel electrophorsis (leSl das il o) jal a3
;o3 LS PCR product analysis »_eld) ilule Jelii dagi e 8 Sl

A2 VA3 a3 ¢ 59 SV aMa jamat (i) (Sambrook and Russel,2001) 4& yk cussil -
Jslaa e 10ml s plaal) jhaddll el (10 Jo 90mMI 2 (Agarose gel ) s oSy aMa (g
s © saal Microwave les Jlesinls g jall (A s (10X TBE buffer )

M\Lﬁ})ﬂ\uﬂbﬂmMVMlaﬁL@;\fmuM}éo~ BJ\‘)A:\A‘)JJJ‘)_\:\S(&M\&}-V

. el e lua s 3w g (Ethidium bromide)

Sal il (Comb) el e (s stall Tray dus ill CullE 8 55 LSV oSl o i ¥
o) ol (e 4880 1 0 3ol 48 jall 5 )l ja A jo (A Cliaid oMl & 5 baey s (PCRle
Ay Sl (e Jalidll

2 s 8 G s PCR product gasdll il e Jraad dolee ol - §

3 4all o8 aum g PCR product zU (+1al 100 DNA ladder osbdll b Jlaail a5 -0
sy
3550 sl TBE Buffer Jslase Jlesinls 55 )SY1 2 ja o Jreal) ke JWaiS) 2ny -1

A+ el sl @) vv b Jlextinls dos il Slea Janndi o by s il sl 3le 5 1X

G5 AxiY) Haias aladiuy PCR &b (Ao s slall a3l and a3 Qo il dilee olgiil axy -V
Jlaninly geilil) g o Wy () 325 5 ae @lll 20a3l ULV light source dusadial
(Ol AE 5 A8y 0 0a IS G jeds SN DNA p s Aol 4 ) | jalS

A.niger kil <y o Bis: A, Y

¢9



Loisll e Leiel ) Al &Y jall culain g (PDA) (sl Jaas sl e pladl) &Y e 4835 o
A0 5 ) yada ju e sand baal Chivan g Je Vo ama sl il 8 Al 5 ) gy 4ds 2132)
(VAN s ) ) Jlanina) Gl 2 €551 a Ao A0 A calaia Laosy

A OS5 S Y o z L) e A niger hdl) e je 44 Las): e,y
A.niger shbdll ¥ e dualiz),4,Y

I aall Sl ¥ 5o (a3 L e )5 o A (PDA) s (slo dusla Jbal At 3
ey BLLaY) 380 50 8 ol 81 038 Canam g 3 je JST ) S O adl o5 ale © 5l Janay g

ol 3de 3aaly 2 Y ) a dsjy Ciaa

A O 551 _S ) an paMAIL: Y, 4, Y

Jial as s (V999 o5 a0 s Mac Donald )ikl L g A s 68l S5V o (aliinl
5l Aol gy ada day )i ) el Jas o)) ok a3 A piger il Ledle aie A e S (e (i
e s sing (Blander) als ) SlseS LA ) day )Y adadl) s Wasge(+) JSG e daing
saal & g aliea S () o suall J85 Lany (382 Y+ Bad Lapladl 7 e adiscasdsslS Ja Ve
ci S Gy me 5T 8 e i o8 GELEN (e dadad yie g hall i) Bl gl anpcde Y €
ilia (pal 2805 ha Ao LS (8 A pas i da Y pas Su 8 ((What mand)
NeBo

A OS5 S V) a0 CBES YA, W

Calexind e o30S daala /Agialail) Lkl o slell A0S 8 o gaudl yoida 8 4 jauill 28 cdis

o= <3 Thin Layer Chromotography (TLC) aad )l Lél & i ga s S mildn 4y
el 3 ilia 3al @l g A € il S V) s 2Ll e 5 aldll A piger il &Y e
Jlexinl) Jd delusaal 31 Y+ A o AL 4S5l 8 iliall cida s G s (Yo XY 0)
e d Jae af Cum(Y: AA)(Jsiliaray si s 5I) Juadll allas Jantind 5 (Y4976 Liaall)
O il s Sila V0 24T S AUl dajiiall 3aclE (e i ), 0 ddlus 22y (TLC) Annia o caia



ol dgall (e ladll e a5 Capillary tube 4 e 4 sl dasd 53 (OTA) (ool audl
A1 dmy g AT Ao G an Y Aliay g i) pud) (e e A e IS e Lt 40 g i
Jsiliall 5 a5 ) IS g 5a (Ao (g glall Juadll (in o & miliall aua 55 o3 Cant ST ) & S
Laball Al a s ¥ o L5 Ailia ) & yaiall s lall J s (] geilioaall o3a 381y Caai
FU0 o pe Ut s Fumasitl] (55 At an a5 i il ol 3y i e Al
28 laliuall BN o1 5 ad e diillany A (S5l S5Y) 2 ga s e oIS 5 el g sl sils
Sobolev and ) (OTA) (bl A (oS 531 S Y1 a9 51 5 a8 50 ae Al

.(Dorner,2002

A.niger shill A s g3 S Y1 and gidal) Guadl o CaESI:Y LY

el Jlasiaal ae (V,Y,V,7) 5l 852 ) 5l Lgwds <l shadd) £ Ly PCR ) s &) il o
A OS5 S Y 2Ll e syl cpall e a3l ( A-1360chratoxin PKSgene)

aad Aaiial) A niger shdl) Adje -3 A lhaassll g A gaad) clalaall iz VY, ¥
A (S §5) S oY)

il olail) galll i B el old) (5 guadl julaatieial) BeldS JLGRT:Y, VY, Y
A.niger

da Voo e dyglalein JS JaYor Lagia IS 4 (3,0 93 08 ainall PDA Sl33d) Lol juias
OaldA] dxy g ¢ 4383 20 5l g ) laxaa s 2V Y)Y B0 s da )2 A sally Cusic « PDA by (1
Ga Y ae (Yo Yo v, 06 ) 580 il ity aal e 3l da gl sl Jo L (50 sl ds 0
adie B ylap dlalee ddia g A8lial () 53 e & 558 el Al (3 ) sall Lal el 5lill (5 gall juasiivual)
O (A 550 IS Gl sine Caa laamy caal slill 5 oo 0 dasgl) e 4y ladl (3 ) sl o
adc el £A Bl A Y Bl e A jay BLY) Ciiaa 5 jhaual) Aldee XS § daina (5 i (3Ll
PDA L5 A= (<ie Aniger il s jenive dla (e ala 0 o )l o iy hailly GLLYI il
adlaamy WLV saads 2 (T ) Aa o Lemsan LY Chican 5 Bulal) S 50 (A s ol dass yany
(Abott , 1925) Halas Guulais 5 (alaiae (e Jane 380 celadll gaill Japiil] jlade o
(V24T 2Ol g lnd) a5l

R1- R2

o)



100x = lauill 4, el Al

R1

s ol daa

-

(5 ksl dlalaa) hadll 5 janiisd olad gai oadl =R1
sl yuaniadl e Ay lall Lkl A jhill 5 i elad gad aadl =R2
A.niger hill eladll gail) oyl 8 a gaalll) il gy \S 3olS SLART: Y,V Y, Y

3y, gl Aniger il e ledll paill Tyl 5 sl o gl il 5 )8 Lleld yaail
owaniai 3 Poisoned Food Technique qsessall ¢l3all 4383 4 5 Dixit et al .,(1976)
pfnall ool dansll (& o/ pila (O veY e o) o5 o gndlSH g IS il (e 38 5 Any ]
Lol Grm @lId aay af il aale Yoo 38 5 J s Syl ) ol (g sl sliaall dilial xsPDA
=V bl e Jadh 4 gl gyt (Sladal cuiaad 288 40 5laal) A lalea Lal ¢ 3LIYI 3 e )30
ol AL FolaY) cadl GLLYI (8 (oo 0 da sl liat sy ¢ Aila) (51 059 (0 ( PDA) el
b g s all Arvs yery PDA by (e aie Aniger sl 5 eaiuse dila o ale 0 L ki
Loy il 4 giall Al Gl o Waay ol V82l 5 2Y0 50 pa sy GLY) ciiiaa g Galall S 5
(VYY) sl 85 LS

A AL A il v, Ny, Y
LY pa el dlas o Aailrasst) g 4y gaad) Cidlalaal) 3oliS BEUAIE JARIN
s QAL 58 L) A niger shdlly

Blall o le and il e 3 Y OVT/E/YY LY OV TY/YY G Les il JDIA 2 el sda cadis
a3S YA Bigh a3 Ca il 5% S 5 i lalae T Al all Chtenad ¢ Apuall) Aaalas - o slal) 30S
- 48V O laleal) Lale Citnda g ¢ (o duall 3,00 ddaiall) CaMe V) (g

:(Aniger shill #lak 43 le Cadlef) Alalza -

Ozl gl ¢ Cagdas 5 U (S 8 (el b 30 — Adain) e V) (e aaS ) auas
e85 sl Gl pasaal GuSll = )5 5530 43S/ Jwe T Aniger s-hall ALl de ) )
a5 Wany édlalae JS (0l ySa &) @l pa B dglaad) €y S ¢ o guall mhand o kadll

oy



#2S Y, (Poly vinyl chloride) (P.V.C) uS Jd Jall e Gl e 8 dldae S ases

s/

(el sll) g guall yumaivadll + A niger il Ul 45 gle Cadlef) Alelas -

AaSs g Joal slal) Capal 3 ptlan Laaay (V)38 (8 2505 o slial) (adiy CiBle ) i)
Dsn xS [ at §
(psmallll Sl S+ jladll #lal 43 gle Calef) dlalaa -

AgaSy 5 S il g Sy el ) 18l Jlaind e (Y) 3880 83 ) ) A G slulL by
9N axS/ A Yo

(e}.\u&\_ﬂ\ AU g S+ Jaal ) lall+ )Jnﬂ\ ClAL quuJ\.c\) dalal) Addlas - ¢

g S5 sy S/ a2 Y el sl Zilal e (1) 5Lyl 5215l Lonss o sladly iy
ESTAFE LY R CPPTIN]

(sl il gy S + hadll AL L gle e Cadlel) dalaa -0

sn S/ e Vo sundlQ g S phadll el A sle ) e Y Cila e

25 _kaual) dlalea -1

(Y00 T Gne) posandlSI 5 S 1 el ) il Alalae ye g hadll Ll & 5le e CaDle
4l 8 Aleriisall Coblabaall () 583 @Ay 5 piiaial) Gy b cand GlSY) () 3a @lld e
:‘“;“1;2115

T E— T
g0
g waS fad € Jaal ) SIL Alabas A niger Dkl # Uil 45 sl e

a5l SN 5 S A Lales Aniger il 7Lk A5 sle oDl el CaC03 +A.N r
P xS [ad Vo

S =l a4 Ldas Aniger —adll ~Lal 45 gl el F+A N+CaCo3
‘—‘}"A?’S/ﬁ‘: \OeM&\QUﬁ)\S-F(:iS/?é Y
e T Ta I S uw

eaniually dlilae e s Aniger il ZLal ke e Cidlel Control
f}:‘-‘-‘mﬁ\ QU}L)\S ji Lﬁ}.—.‘éj\

A.niger shill= A.N
Juldill= F

oy



bl s s g DY 8L S dlae ] a8 a3 e V) (A as Yo 5 V0 55 e anyg

s Y (e dal gll al Al AL S dlae ] palts Y,
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