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,'Ul + LJJSII .:li3JJJ e-,r-,J Zk glL- )tL.= .-!"l fS



p+1joll eor3o

.jl*- t-9 ,$l .ryt+ + .- jtll l:l-;l"r.,'!lJ *ifll J" AL*L ,1*b "r,-,- .-rt<Jt U^

 *,JJS,ll .rl--l,_lllJ ,Ul Ly*, Yi-J..r. .r'iJl 'L,. 4-g;,; J l^r.h*JlJ ij..1*l ,qIU

.ii!;Il rytlt fftlt .,r" +-tJl J! a!U,yt, JUI s-lLlJ

,>lt $d)l ;., .rr-.r,Jl ,/e .JtPi t f, ,-*t, .rlSjl lj-o;L;;l f -ti,

W L3-Jlt 
lrt.+ll i,-<.tl i-"t- JI iiL-}yt i.i!;Il ,$l .rt-le+,-!irl JL-"i)tl

.k-X-,-l ,Ul Jt+ i e44;Al *-<Jl

sJ-ltJl fJ .*- t" J.( ,yV*:kJ" DUIIJ ,LJt i-^ai ,rt' "rSi:lt ;r + i

JI iiL.i,yt{ UUI-;rL.rll ,J J.,-r*, e: ;r;t'i dr, *lJl el}l i,:L'", iW:,.>,
r+llJ ,tJl i'. r,Jl ,y-llls Ct, i.;Ltll .l-ll i-14 * h:;e, oirt "rry tarL^rl

.qJUl ;il*Jlr

C ,LJl ,-tr bAl)) Ji C*y.r-r-- ,')\*,yl Ji ,,.1" *j'ttJl ;- th,J + !

iJlriJl .:L-11 a-le c.Jr U U-6J ((i..,-#'Utg ,)JSi Ji J+ cr:r ,.*1J l)\-,yl

.,[5 JI Ur] | &Jtjjl -t'f '.r-Ie J+l U^ + irli-",)tJe ;r4tll t#l earl.--')ll3

.(ISBN:92-808-1030-7, Foruqui et. a\.,2001) dljl ((fy*,yl d tJUt ;'lb)l))

,q



f*/l a,I;,

!rJ-r.:r ublJA r trt-.jjl 4)J43 p J\-j oirt 't* .l! &;tilj ./ufll tja 3s"

-)[jJl pr.--l .-r. r.iJl ,l=, i-e, f"i:Jl .:l*,F; ..r.,r":.Jl ,+ L)\*, Jt+ + "^*,
J! iigytr 6ult_r J3}l .:!f^c J>\; -,. riJl 'L- i-e,; rs d:(Jtr llul qJt-_r

4-+r-jF"JJslt ptdjt o-J: --,. rJt ,$.*5Jl sJ'LJr o|iy;.c *,asJt

...-'..r:Jl ,!. 1fi e-i,)
J3(1 .ri a:^.y ./l$l U^ Jq:;y ciir $ .)=,5i .ri;r;:t ,JJl .i,l 

"r rrl
.,-!.!tl {irt.r fr!:&.irt ;i it' y! o*x !; Jt C1i ! 1." CbIt flJt W U

o+r:toll



;ikr:iroll



.ft-J+l

t 1 .. ....+.s-tl qrl;Ul .rLlo+ll (Y , Y)

AV .. uat lll (Y,t)

1r . . . j*r F*l; :,3JuJt J-aijl

1f .. . a'-r;lt (f,\)

1 t .. .. *Lt g t, (r,Y)

I o .. . #rJl Ltyi (l,Y)

1V.. ... *tJ rjtrrlt .:!f^'Jt (Y,t)

11 .. ....ot-i-+tl JI 
-;Jt{ 

a-.-all !i ,tl .rLlr-tJl (1, o)

\ .o . . a="(Jt A:{-rFJt ,tt*Jl ,.r* 1f ,r;
\ \ 1 . ..... a*jt rbb.It r#r (f ,v)

\ \f . ......r4tlll (f ,A)

\ rr . ;\lt ,.r*alt +oiy VLt ,)e):gtJt J.nijt

\ 1V . ....albll {t*t :r"rtlt J"aiJl

\ 1V . a,-r;It (o , \ )
-/\ tl . ...oo-lFJl altJl a:Jt'.' (o,Y)

http://whqlibdoc.who.int/publications/2003/9789960552095_ara_pt2.pdf
http://whqlibdoc.who.int/publications/2003/9789960552095_ara_pt3.pdf
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YT\. .....cr4*lll 1o,\")

yyo . Gjll3 O*t Jy* ./rr.Jl eV \et g ,-13Jt :ur)Ul Ji..eijl

YYo. a,.r;lt (1,\)

Y Y 1 . ..... (-tnlr.l a<*.l) .rl4-r;Jl Ui a^b:i (1,Y)

I f \ . .. ....:K; cli* *-.uJt i^Ei (1 ,f)

\Yo. .Ctlt..rt(; +ri,J,rL.tjl j*i 1r,t;

Y tV . .....A.i!r ,t.rK*:;t d .,rr.n1r j,-f .rt*i^r (1,o)

yoo. .....cr4*ltl (1,1)

yly.i.trtr 4v ,ptlXl c,lJ.nj &#l c'sJg- P:+$y :gtJt J-eilr

y 1r . a__r,;It (v, \ )

y 1o . (J'uf tl'ill .rt*La; (V, Y)

Yll . .:l'*:.;:lt C!'(V,f)

YVV.

Y A \ . .. ;r,r-)l ettiJl 
-t*lY (V, o)

Y Ar . ....,,?rJl .:t;^St dr^.a;It .;:.(Jt J-'J (v,1)

Y1A. .....d4*lil (V'V)

r.v ...ctlt +i €j3;'.:-$'tt uec'At J# o-P,..,,uJt Ji-.ailt

f .V qr"ult (A,\)

f . A . . . a-rg*ll +4iJl artl .rtJKtt ;"r^, u,D,-2.-*'l (4, Y )

f y t . .... i,4jJl +l .rUKJt tfiS 4-r.'..:Jl ,.;^:KJt (A,f)

yo\" .... a*UJl .:\f^'Jl (A,t)

fo| .6-pla-*-,o);t4! 14,,o;

http://whqlibdoc.who.int/publications/2003/9789960552095_ara_pt3.pdf
http://whqlibdoc.who.int/publications/2003/9789960552095_ara_pt4.pdf
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f lY . ..... cfr.Xl (A,1)
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rA\. .....,5iM1 -gr:\1i
r^1 . ..... e.-p -q-7VL tAv
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d:flrC'"j),

Jo:t noll $a{ill:arilill al-p doll*

G.J.Medema, P. Payment, A.Dufour, W Robertson, M. Waile, P. Hunter, R
Kirby and Y Andercon

A.rilt (\,1)

k tr qv ,-;et-fXt s.t iJ 1t , \ , !;

i*X"ltj dUl rl-r-.!13 qfl.$-J! -. -r$l 'U L?}J,,JJSJI i!+t ,i.L:;

i-.,arJl .rL3r5..^Il J.^- ,,Ic -. ll 'b;.1*! ,ii L.S.t'" i"Uf e2'.z.)1.:!*-.,t-l

;f5.r-;cJ-rrJl QG,rs (LiLr;rLi't 
"T 

t..*, ,d,LJl Wi-# 3"tJJI
i-i-r, + (C \ q tf ) lb Cryptosporidiosis ,P.t-rL"a;!l ;JJ.ldll .rt-j;*Il

,,-rj; f .dJiJ 
"- 

VU ,:; iS,J'yl ;.1*ll ..r!!yJl g wisconsin3 Milwaukee

+...- t;J , "L-.."i|; ;,r-*Il et*lit .*,|.*, ;tl iJt"- (iJit ' ', ' ' ' ) CIF

# Cri olgf 
"ro 

;rLr" Fs Cryptosporidium JI i-r.-" .:iL--lJ ;tr.S

JJS.i L(J li^ .li .>rrl U-)\Jly--rLi:Jl r.li 
"f CJI oV ,(Macltenzie et al., lgg4)

OIST: H7 j*;a.J,rj"-a:tJ a-il-r- rt'Vt, c (Hunter and Syed, 2001) dV **Jr.j

lb C3-t .3 (Ontario Canada), Walkerton a:--r.. + &J- *Ll *." rl! e^.- t E.coli

(Brace - Grey - Owon ilt-(YY");*rslJ.lF:\:*.r *€t,(,-Y"')



or6ls;9..'ult .:tJ^r :,.7-:Jt rtl o4;ftl ar)t-Jl f:!ir Y

JLi:;t ;i ya:l dul J)\; ,y.*' f*Jl-r rj^.c:l.l 
r,r.*Jl .saund Heatth unit, 2000)

j-rtj,l!i , Jt- 6i & .".-tt gt-r-! 'Lt*Jh 
-. Fl "t,4t-,1-2.rLb-rJl

.il*^^lJ ,l^b * 4ji-di.,- t'*Jly ,#j^.cjl i-Ly.. -tt Lls J^u,Il ,?-tl
,rb-Jl.!!xl ,J eh-y"rre t-€JiJtr- 't*tt 4U ,-el-t\t ir;,tl LJI

di ,"/ ,J+-,! c r.lt-ie) c;-r-Il 'L,"'it ,_p-) u>l..r'\t.y;Li:Jt LEJTJ €dl
dli E y ,L3.,,,IJI 4lt pU-"! L;; |'&;U-*ralx'.. JJSJ;.rLe fty (i4lt,

.?:,1 ll eL*,,1J4 ffJt.:* "fjfrtt 
ei:lri ;r t*t'- U

.rLl1^r i.r^, ;r!t oa'.AlJt"A oa-i6 ,-i)J-,ArJU a; LA,.4! J)l- .f
U ,p (Stenstrom , 1gg4) J-lr-rJl .ll \fl+ .il3 u,l.hlly-,rU; rl-rsi..gr;ilt 'l$Jl

.(u:Li1 J;lr.rJl3 ,#l-, ,6,*r,Jl) 4rrurs-,yl J-r$l & ,i-;Jull qt-*^

Fiyrtj:Jl AJ;i ,4-JL,i .,-.(,J L{Jir#,- rj^ ,)!i c..}!Lll ;,. r,-dl d

,r'-tj {a+ft:i) ,-r,lt C ,;4+t.e)t:;Yt }.
li!-ri l-{iE-y" j54 j 't*tt 4"tt" 'L,r"it elf\ i,.b,All .r!l.lt ,*t "
f*Jll .-,. -;iJl 'u 0!i , J*eL',, ll J:.rJl d .ryt" e,yJ -E-)u t{-l L+s-y" ci
a:lf .>tst$l .r e^b;;bjs!l ty" JU,- tr, ,ltlt "LJJ 

;*e;rJt oLtJJ I JiA-

ir.n.o-.gl o-oL+ Jy; U --+)Ut Ot+ oJ*,rj-o3 ,&rJlryJl
j.tFJl ,Sp 6" c-ir LJ_, ,..r.-,Jl 

"U 
i-ti:,ll .rilll oia ,--*j LJrdl

"ljj t ue>,-x - L,e; :,) a-e\,F dljt--- Jy; LL"ll + _irlr: obr"I
-,,.;*lf "1, J)g ,rb-ll ,F u ot3J', , Jt- 61 ,-b dljti^ .(JlJ.4 :JL*-t,

.(Payment et al. 1997,1997; Isacc-Renton et al., 1996) L+iy.t- c-i



4*lt g;J-'.:Jt :.-rlJl otr.. ar){-

dt" g"rtl r,s.rJt 1\, 
.|,Y;

fE " + 
't*tt 

€U "bp,rt<Jl ',.-'Jl ,''$i i^IUl ;/ +dl J3t--

'Ut- ,f-f JIIJ (\,t) JI J*-,rtfll r-r*Jl 
"ri fttutttv, 1990) J*-''dul

._a31, (t,1) ,JlJr,rii r ,rJl ;r olJ:*., 
".^- 

G J]u&lt + Jt{-dN

Jte*y .ril.lt JS JI i'+b" etJB ,* ftJl .rle) i+1^5 oi$ Jtib"ll i"

"Ul Ji _2ii lerurs et al., 2002) L-+ .(qtt" itye .rlr .r!t* Jt Li! .kJJ

('/.0,Y)j dll .:it-- U(lt.) ip dsP JJ* $ e2,4)lr p;dt .rLJo-ca

,,.La.cJl3 ,Jt6*,yl ,;lr""y'U.,/) qff" oo Ct "t-;l 
Jt^--i Cf "/

49 C*e..(t -9;-Jgill ;r3r Lf t'J c rrb;',i^ll clr3 ,.J"J[i.,yl3 , t r;$Jlj

't, ir)t*,, & ;-,ull ;JS.l{ , Jt(Jl i/ rt'yl r-r,Jl I'a*i Ct, J3-rJt 19

,'klt 4V elf"it ;f JJSJ ,rJ., i{t"yl .riLl 6-pAl rr'Jl Jlt ,.r.pl

e^,J I--i kt 't*tf 4JU ,r]t "'yt J'li oyJ.lj (Hunter, 1gg7) a:;i -r,!-9

.;il.5 dul ,J i,.jJl .r!tr!t

(Monis Jlt-- rAi , ;.1-lb:tl J.l.rJl e ;)J4).:*J 't*tt AJt" Lr-bb""yl

;rxll .rt-)l_,Jl + 
'Vr- 

"b$l't*tf aj6 ,* ylii and Levine, 1995)

.r!t-- ir dytH V.J oe;J (JJTo I',' ' ') .Jlr- ,i ,JI lJtii JiJ 'iJ(,l-"!t

JI X.J.6 .'riL-- .a1)\, (V, \ ) Ji L.5 L*tr qtq qL^elr 
"r 

;4-u JI eb*
)t

J! ,;- Ll L*Il qtq qL-!l .:,jt-- J5 U-r., i:.:tt qit, qL-I U ib*

r9i iLtJl lUJ"yl oi.^ c.-i6 lr! .r>3 .;:-., JS ( \ Y ' ') ;U, .ritl /rit

Q ,? f^-;L:of .f * y rLa:!!13 A^Al ,* yS Jli ,yJ.LJl ,gi't ,

. (Payment, 1997) +t-t-"Jl .:['^+:Jl



oPls;,:.-^:Jt .:!l^-e :e,Al,tl .41fJt a,)t-Jt f=;;

J:,) tL-lr et{try ,tlt y ;.uL;r JLSI JJ* .ri + y oblJ"\l

i/ +J,Jl C! (Mead et at.,t999),hiJti ah;r," JJ(j t!,_T Cl, (Jt+_yl ,.!ttL.."!

,J!, ,Jt-- ,51 ,*.dti r-ra cr35._e V qe.-iJ*, ub-tlJi L*S ,.r!Lll

ItJij J+fJa ! L-r:s Ur.*u;-t.,",J _,'5i dt*, .iJ*,, iJtS-Jl 4iUrll !,,,;

esf: t vibrio cholerae Jt" 
'l.ltt i;t, .rLlo_r^tr .-r +JrJl .z*Al t-t Jl

(Hunter, qJLr *rt*: ir!-r',. .rl! OIST H7 Escherichia coll (E) .jtJl r$l
cil.s ;Url ,.ri-r,, J!, , JUtt J*., ,rt er.ll lA(ll # _rjl.- 6 .1997)

r-fl| est .ltrtr! ('/.tt -A).r qJb Jr* Ji j*r (/\ -r) L.r,",

, r:iB.l ;,, (/.t - \ ) + ,IU ,j|r3i gt_r $ JI ,r4 t,b giJt-9 (E) .,;tJl
;rrpJil-r,-lui: ,J"T -W Vr.t-,.:i+ ,uii ,J"lJf t ,L*Jl ..t,

'LLiJ lJl &Jt C i/ljs 0157: H7 E. coti l.,r:SJq f*tt ajta .:t,tr!r
&rr- g ,;r^h; elyl t^^y5 t44a-{l Jrt J"r, el*\: *UJt Jr}iJl
.U.r - \,1) dtr L:*:tr o;u *f^J ..,Jl J-r-, .Jtit"yl l:c Vs,a;r+"yl
,(t \11') pLr ,-9 (Hunter, 1997; Bruce - Grey - Owen Sound Health Unit,2000)

,dlll f i+ t'iJlr i-itl ob-tt g. d/l; LrJSll tt^"lr Ji ,-l' #Jt u^-,

3i 4"r^lJl ob-)l Jti") J-+'lt ctr c" dr.tjs L*r 1pu .rbrJt ..r, +r,Jt Ji t.5

A:""!f .(oy'f ,Ltt J! &'if ,rb-r*lt + )tJt -&-g.rJt sJt ,.rlJt ;T ;*jl
:6ila:J rtlt l*tt ,,tU 

"r-ll e.fll JL.=t{ t{, Clr 4"LJl ,lJ
Coxsackie 84 (Roivainen et al., 2000; dJ-*,.t4;J1_, ggr$-Jl lfl ,lr .

Horwitz et a1.,199S)

(Ferreira lr., 1995; Echo ,gJ-p, | , _/l_l LuJr il;.*Jl ./t+:Jl ,b .
Shanmugam et aI.,1986)



,^:*ll d;J.djt :,?-;.J| ot 4 4r)l-

Campylobacter spp. tJdil! bJt, Guillian-Barre tff eti o

(Prendergas and Moran, 2000)

(Uemura et al., 2001) Helicobacter sp. tJ;(.Jl.{ bJt, ;&ll jbf o

Klebsiella sp. tJr-<.Jlq !4,lj *ol-*alf ,.;^er Al .;t +dl r
(Ebringer and Wilson, 2000)

€U ,rbjl g .rt3r(Jl oi,a -bUJl Jp t Klebsiella tJ#ill ,|*i-,l -.
,-f-)l:,'L*It ,lU ut-ll ;y.rl.tF-,!l ,sl3.d;- f .itt i,,,tl ,f-)l:'t*tf

.(Hunter, 1997) 4t, .:L;.^3 k$l_l 415 *l*;ft ! rtll

a:JL:Jt a+r+t crt JJt (\,\,1,)

i*, 4,LJl ez,Al 4:F -,JL>yt i# iit"yl ,"9 ;+Jl j*
,-rlc ;r.r; .rli 1136 b /t-r i.dLJl .:Ll"r*ll -ri +rfl .!l.Syl 6. t{:€lJ"

.i,;Jl LEjirai[l i+tJJ dtrJt ir" +&Jt iUI
oblr.\l ,f ils3^.* i.i"6r 4= oLil.t l.ii ,rb o*Ul .r$;Jl *r,t
(CDR, 1998) i1"^b[l ,,rLJl J),{.; l-stJr- A ,lri u\ .*b: Cl, t-r.*Il

f t"o (,- t r t ') ,'Lc d i,r;ll J! 't* .rLprJl ,J^il Jl.+ + .:l-;l,r-,o!l

l-r^l ,i+b3r,nfs +LlJ ;t* i-i"ir 4.- .rEL(r t't+ oftll rUrjl ,-rl...1;5l

i"blti 4-; "J&Jl ;rLe! 3i ,.rl'3;ll dll; J:f y+."- Jb^:-,),l -ue 4ji -#-
(us Department of -ul -F: dLjN ;Jt<-Jl zr4llj _#l iruj3 id;Jr
i.i,tJl ;*Jl .rL,arJl if o[""y] .Health and Human Servies, 1998; WHO, 1998)

t Helicobacter sp3 r OIST:H73 E. coli 3 c calici .rL3rp j,^;rs't*tt Ut" f
Cryptosporidium rp. ,,J-111 dl/l J c Mycobacterium avium complex (MACL

Toxoplasma sp.J Cyclospora sp._t



o.Hls a-*Jr .r!Lc :q.ll 'ti ..11fJl a,y-Jl .*it

Jlr^ Lai , e^,rtl I 
U:.u ,JiJl t" dt " + .lU i:1. ,=-lL-i iL*.Il ojA

4:l"-)U ci L.5:.+r{:Jl U^ J5 it-yt.rLJi3 U^" rrl-;Lrl g. qU tF

J*i .f LUrIJ J:"it -h} l ,"s ;i/l dp c (Lechevallier et al., r99D eh*,,|J;

.r. J.:Jl "t" i"X*.t .rtl$--!l

LJ- rrlr jra a*s1l,Y)

,ht* -# t,;ilt Oi -U-rl e.?- (3 \ A. . ) lb ,J ibryl .:lJ) JK

,,r.al .rl3riS l"6.t*:"l f JT l"r tJd<.Jl d, d -r-*rlt g. t l-p , &l-r!
."ftJl-l ,Ul i.eJi

, aitt -si S sr.Jl b\ ,+S ;."r**IlJ kSttr! ;5< ..:L;-rr ! ,U-,Li

JiL.5 r "tll i^eei f:e r/ F eF-it .i,Ut a^Al *i,V iU^ 0!i ,.:lli ,p^-r

eh*,,lt J:Jl .i.\Jl lf JlJ 4J* i,il; -,. riJl 't" ,i .rL.2 Jl *," Ji ilrl
,,,-iJJ ; F,,#s t'jllt sJ:lJ i"tJl .:tFl .r"Lt ; -* U 6lU .rt;rJt

JJI'i G*;r^,:*ll ts. ZL-,$;d/tit Cf, t-iill ^r-q, 
tJ#iJl )J+s

dre .iiflJ t'r\Il ,* yUl Jll rlli ii ael-ri:-,| i Wy+l 4. &
.,uh)t &Jl 'Lxi qJL*-, 6,1)S J! eiLi,yL , i.LJl oUIl i-eJi

.J"Jl 't-i..i J,r$ dt5 tr! 4ji (\,\ dJ oJre)lpl) (koch, 1893) 
'?fl

.,. -lJJ tJi- J,(1 'Ul J!, , J'/ Lr"S.. 4t \ . . i/ #i & 6-* "$tJt
lU 

'b;bl 
.r.raa dl,=Jl i,," +&Jl ..r,j4:Jl ,i t Fll ob-t -b ! ci ,&:

(Franklands, 4iJJi JUI| 1*., ;rl ,'!lt + ryJl qlt elst-fl| .-,t5 .rJ"hjl

:.rlc i.ld"llJ i^dl dl*Jl cr. r.,,-&Jl & 6* 1894)



V -:-lt dJ-.j.Jl :r.'-Jl ot"1 a,.)-

Fl 't" .-i tJdill r.r-e crl: , 93JJl ./qt e>3^'Ul + tJdill )J-s o

.J'/ \ * dro,fi J-1,.(1 dlJ + ! ;r""*^lf ,Vs J-*l ,1113

;/ Fi 4t-,1-ri J4Jl 'U dr,, t,;ill rr-c i/ $, ,ck)t +Jl 'Li-iJl 
.

.J,/ \ * io lsi ;11t .

i/ +J.Jl .9 ,g-g;...^lJ 
"r"qCl 

t>-'-*1 J' / LJ^S.. ilL \ ' ' .,!t qlo-l

;rdll .rt-!t A L"+ ,,jL,-! j(r *i-r.o k* ir" Ct, i:r-u"!l J;.il|

d/ fs,Jl ,rlc ..grt-:,r"^.,1 LtS J'/ LA i}-o . ' J!JJ= ojli l-rIiy aS,-'!t

aL,,,ls .r9ttJl JI 4t- , .r..rlJl 'Lo .; li..rll .r-q- tJdill 6p JI

,iJJ.r. JJt ,U e^ejL'lg q,t-Jl nilJ,.ajl fE " A -&"Jli y +iL! ,.:L.>r*ll

.(Van derkooij, 1993; Anon, 1999)'[JJ Loll JKJ

ar(lt c.rry-Jr ,.rrjr J. gr .(1, t) t't c!;.rr.alt

rwhitlock) ,y)t € !+,4 &y't ctlt di a,E-y, f s .;p .(1t..) rb P i5*
ar- (fy...) irr F! cti;-*i1 

"tlt 
ab-tr. #ir *, ;)t;:i JrYt ab->Ul ((l\1ot

.t"t-*Jl cr.r,-"r'Jt W g, slu.srsis rrAt d.:i:;;t1 .J;!t l.*JFl .:U!; r:.c cL,.t L":i

.-riit qUrJt .:Utj.o.r-L;Jt a*:rJt JX-*,-f b ub)l;ti'Ur^t -u:*l Of e-;..:;rJf 3
.a-*jlrl eJb:r;

* -r-l "ri; c!Ue,-y .J t;JFl P ,rst (g\Aoo csnow Joh) aa*Jt ne;lt f tr

.rYL- Oi Uf .,,!!r 3 .:lt ,t ,i, *, JrUl + j si s^4Jl 'tAt .ri ,.rYt}'l or .r,--r"Jt

.drtil 
"-.l 

.,!!t ;r rtll t-6- +t- +Jl Jlll ,) t-il-€lt.rYt- J*r | ."ttt A + ri Itr<Jl

J-r,l ;U, alt- 1o. .) g dxJ.J cr-., -ri U_,(Jl r!1 irp r(p\Aot);;*-9 ueli qrg e
:"r-e ;!,Le La ci -b-Y lSnow) lul irli crr,UiJll .r*-rJl #^:tt zb.lj .i:,t- (Y" . ) Jl J*,-

lBrighton) ,t b.tcJ-9!t <, jlt ;-r,--r-: oJ:!t ;,. &:Jt! Ci-rt L.;l:Jt a*-b., i-r eLil iJX#-Y

ui;.*-s 4"+) (yo) La Jl/ Jy't ,t,P i!r; .:u "ri 6Yr ,t;ft+ o*-)t r;i ;rt-J rt-

ccrJ.J;,.r*!r "/t er#;irt ta;ult .tltstr.:t,JtJl ftl d r"L.1 f'-.-qtrqr



o-D\S;ry.-'=:lt .:!f-r ,q.Al rtl o.rlfJt a.).Ji ,,=i;

(t,t)ftltc!:.t"eJt gU

a*-b., rr e[l Ca "lrlrjl 
.li e-.- Ci-rl L.,L^:JI 

z,^;rr ,y At- Jl rflr * J;^ *-:
.*-r- J>t- t;;lt! uL-l ol1l ./ qr' k>i i;{lJ ;ij,l (ujJ. 4.1*J Cr-rl L-,uJt

J/t .r ot-lt ..1";:;d'-,4.}' S_,,t4t, b* .tl.ri u;."i .>,- cu^L;i 1r\).rr rr.:;:lt i+

fr €,.rtf tl,K.Jt #, Ji (Snow) f Ut g.p_ri .o*b*ri (yA) + rrF\.4 ,F Ewl.:^i e-,-

?r q;,i)\ LretAt + klt-:;;:Lr! f-1 q.Jt rv dr) k..r,Jll a,-;tlt U,,(U (a"br^Il ;)Ul)>

1a". >t+L'a)4 q. (Koch Robert) lUt l? ca;- (\'.).Jtr.r+ .(f \Aoo rsnow) olJl eU:

Jf i c-.7 c(Show; ab-ly c-;.+J Cts "at ;:t t";:(Jt al gas\ t.-f a;iJl a*J-t .ruiKJt

tr, d//ll ,Ul :J),{:-t oi -t^S f r,rtlt ,-f e,y.l-e, uot*;\ jt-r. ,y t/-Ft .".i dt u"r.(tt

cBudd William) zb.tt, {r".rJl ,}W; f a4k^" F *.(f \41\' cKochl tlrit er-r*

typhi Salmonella t-r6:(1 1l-19. o*ti! f "rj,#l cli lfberth;.;*it (p\AA.) fb d r,(l\AVf

pl^:,ol .1p\ lllcl-evine and Edelman) 
"/rlt ?J* Ltj; (camv) Jf i ul* g.;i -r+ 6

.4{tr)l .f .,4:Jt}r aatLA d t=.ui ^)t f Jt i r-e}l Jf Colll .1-1: d.r)i- rfLi
:wJJ a*t4;Jt d pL.-rt 

'kl 
t.d-SJt-l -rj,"Jt F: eLJJ q)t-lt d,/'Jt ;52 -bL;;Yt ,)e)

il! .:Llr.rJl ,,,.r,.-r'jl ,'t^;lr g*1 ,!St -r+ 6 .cG; f:J rtlt a-.cr;l c;;)){Jl ,- g*Ujf

t) Wj-e; c.:tjll ,yS ,tolt o1)e ,)b- U--* Jdl "tlt 1i il:ffr rr oU.t ,.:Le, 1l-r.*-l

c4- ((l\AlY) lLr Hamburg,J llFl ,\-t,,t *-,\it F dll *.> JU, .U#t, t$it gL..

lriv oc^)(Ao..) Jlfl ,-N (\V.. ,) ,y f\ "+.W\i-p .* eljr ;,, a;',-.rlt c-;te

xb;/,t r! e-.- qA (Elbe) /,f "[l .--r.-;-t a;,-.rlt .1..tt(-.tt )s a.r, ltf Jl J*, ..**l

6)V atl.a) g,) lt eV o*il fr*i*t (Altona) ;-r;t-+l a:,-.rlt .-Ll ,.:Ul;.- L,X + .---lt ots

f; (Altona) ar-r.. t ,ruJrl A ,P Lil .rCp. ,,*: ,V; t4 -r*-r, ,(r-1 ,lHamburg) ai--r,.

and Millsal) \':.,-, ci;,.r"r .(e \AlYcKoch) (Hamburg) Jl ;t- f--!'" Ji L.5i ,tt)tAt '*
Ab*lt ajt-r.;-t i gJ,ts q-*']i "tI ..r;LJt )r.er *.r & g^Al C-*l aF-'uJ _r,-p (Reinke

(l \ 111 iWhite; .:/ft 
^; ;Yt



1 J^:-ll g;J-.:Jl :./lt ol,:. ar>i-

d! e.x- ,(1.\AAo) lto Q .r:ipl /litl ;-SS -V c,...U 6-il.rLl-;r
;r!*eJl .,ib jl; ...9 ryJl Lll ..r[:tl$l 

"f +-LJl ci,i5 Escherich tr+ill

'*jt JuL"Ylr

j* Cl ryrll Lll .rtitfll 
"f J.*^Jt L 3.as3 it/l tt:^-a: oir-r

Jttu- Clr) Bacterium coli Commune 1,,6-!e JJ-bi Cf, , uJ*-lJ 't f ,=="*; r.lT

.)!t ,;rl-;Jl J+ 4E 51L-i J)[i ,ii -E-y .(Bacittus coti j\ Bacterium;rtc lal!

l/-t ,1=Ul ub..*]tl,[*^i Cl*jtuUi, t- lsls 'Up: LJ;(.JI ,i^

Bacterium coli br;itJ Escherichs ei.ej g" ,.lJi ryJl d:+l st5t$l .JJ$ 0T

i;3a t,iJ ,Ul J t^r*r+_r 0i L.5 ,jl,|l IJJ, .)UF i/ b15 J,*er Ct,
."i.,-t'll .r$.rJl U+3J ,-egi'yl i.f, ,Jjlrl &JtJl ,;+;J -its"

4Firll 1\,y,t;
;_"ltr )j4l.t .lg:*,1 ,Sjltl .I3LIJ C._rFJl oa^il| olr-,yzi*

f iolJl -S- rP flr* 4d ilL tJ;! Jli , Bacterium coli Ur;(Jt 3F r+

.'Lll3 jltt ;r H,p

Enterobacter o|iJl ,,'"J) Aerobacte, t k\AAY) Cb Klebsietla tJ*ill
tJ.<l # '*l#:u3 f: tJd(.ll ,i^,)!i ,(1-\1. \) p[l L (C\Aq. 

lLe

kji t.5 ,,."_"ilF J;(; t ,ltF r!*J LJL til ,J' ,.-i'., i oJlilt ,drrJt

ieL (tA) J)|';- ,_i*:itt etr! g. ;pUl -S*'"C ,La.a-o qtb^ ! ir[*t
ilrJl iJjJJ c^'.;i .rlJ iE-)tll caJ.b,rl.c.r^:el ,,+'a{l .(,.oYo) -u-c

+dl ,:i 
'Ur*U Ot ati uli , u.,J.bJl ,i^ J*!r f t o ..r$rll rh*i3



or6l-l;*.-.:Jt ...,!]^r :.:ll rtl o'1lfJt ar)-Jt *; \ .

r !-2rU & :1 .-d OrJJl tJ#! Jer &Uai Ct, flr!13 .rt+'!f t
.(Geldreich et al., 1962; Mack, 1977)._5j!rl g9trJl J! ;Jt iy!

at

#, tr^, ,ryUl i:Jl ..: JeL-i-Jl ,rbV*,"li;rU L6,U;r3-r-; A:] G
.fjlrl s,:lJ r:"F k"+ .r

j,*:Ilr ,JJt e-iV s\-r.; J*ri (Eijkman, le04) dU , lr'lt etJi +

e"rJl ,V o.rL.2!t ..rty^j,*-Jl .rijll +_f b fiJl-, qJtt;tlf o+-rJ U*/
oF .ajl kJ" JJti VyD;J!'JJ L3Liil .rU;rll ,U .i:fl | nbp b

.(;ulr J4$tpr) w'Lrc*J..r^ oit).. feJr ob ,rilrr

.rpl U^ dli ,,fjlrl sJ:lJ i; ,S* L*.:i .dU,. ..ri j.. ,-cJl ,-'b
(Klebsrella t{..b,) .srt"il LJ6(.JI Ji -E"-)Ltl a g"ei .qLl, '* i V\
,tjlrlf st:.Jl ;,. i*,U13 ,;;l_,'ll -yU" sU;rJ.ilJ ,-;ejl d{U.i Ct,
.:U-LcJl ob4JI ArL>y! ,it.ell .,.tt!J ajtll ol,c!;lt yl .ir,'.-Utt ,!,;Jl &
i/ di A.t>yi.j Ir+i .(Dufour and Cabelli, 1975).JUl .:l-;-r.a3,rr$J a;[l

J-tIl -;.Xjil - Cl, Escherichia coli J* ;"rt ft LJU, ..rU;rll Jy;

d .lU -r+-l Ct, .rrpl a-4*l the 4jT L^5 r (Dufour, rs77) t'jlrl orJ:ll

e e;\t ;rt Il bs\b eU;rJ"Jr L-ro $*:ttll p-dl .:|l .:ul3JK jll
o\if t{-lpl f 6i1 Ujr q- .rLit5 .dlr+lr dt*jyl U JS ;U

Sti) Enterococci br;(Jt Ji" ,(;ult Ja,lt rbl) t'jllt or*! o*.15."

i."93,|l ..:t:.,rS!l il;: u,JtJ(Jl .rL!!3 (i.ijlrl Streptrocorri't;,.1*,, kJ"
.Clostridial



\ \ 4*it d;.r'.;Jt :q -;'Jl oty a,1\-

E. :l ;tpl -yl,i^ .>!;3J3,eJt .)!t ,.^;*iil 4i:;ll tilll ..ri .f CJI J"
, d-[..X d:Jr*l l.dji tS , 

CU ,.1.r;;1 oS'fro*s t{j!t , ,35lFl ..r, J,-J*J| dl}r coli

J! l.6-l-ti:-,| .5ri .-,. .J.:Jl 'l., i"eJi JUst i*dl ,rL!ilJ .rt3r(Jl ;i .f r. *'

e.q)l;..Ji." .gd ;;t3 i+l L5 , dul ,t .,--3a..-,..r,:Jl 'L L)\-J t;;'" .rLi

^r"}J 
qILJI .rL!ill JS: -.ll ,1* (te-t) ;rrf rLx;-.,!l bJLL $rHo) LIUI

q-t"t C trLil! .kJi il34- k-la.J r a:ft.,"yl "/q-.,"y| i/ -r-b ,-,. -2Jl 'L
, q;jlt,s-ti cits JIJ .r$rJl .U .!JL :"r-a^Sj ,,LJJ qJLtll .:t33Jll

,t'illt s-.,J:lJ Jt, €:fu iyJ! .ry-t+- .a.a*eJj,"3,,5Jl,tp

'r'-C 'tll 
.r[--e= g-it e=tJl3 J-I-:JI iLJ .jJt*Jl Ate-, i!,€Jl

Z,A1 iJt- + -# ,rJ*, s./rJl ;J;r Ji ,pJt Ur Lp t'jllt eJrJl

.,!*: fl; ! eE Jr*ll oa^illqr^i .qIUl ;jLt
tJdill ,Lole ,ti ;Ut rl,t )\J e?,Al o^erl +$ ,,^LJI qn^'yl U"
'l*-rtr ,;e a-f Qi3Jl lttr ,J 'ulr irrjl ;tuJ FlrJl 'ul s,a'.t 1,*lc

.(,. t f V l r qlul e*Ali^Lr) "'Wuij-ft

,<l +. oa-,s eL-,lJ).'-rt-<;tll rl-rr! | oa-,if C:,eillqo^"yl ,f, 41s"

. (Anon, 1969) ",>V3^ill .-f J*.,y-,3i ri'" f-i ,r* if ,Jrboil .-f

/jtl ?J€4. JJr &-r4 ( \ , t')

d 4i: ,t'jlll orJ:U e,yJ ,-,. r":Jl 'L .-i /i$l u:L-,qC t'-tJi:lt -uJl

L-rJSJl .rLlill .(\,Y ft os-t:.dl J.Ejl) ,f F J351 ..li ;.^:At U';f
...tj!tl gJtJl i," d-lty , Llr 3i ,r"b o+-rJ , tJ;i l..e-'xr? c.!t5 +L'yl



o-Hl: rri--:Jl .r!f^-c :.rlt rtl .41fJt a,)t-Jt f-jir \ Y

tJdill aL-.'lg bri -b"i dJ , Jt-. ,t\ -b ,..r;_;tll frlrrr ob_Jl

.rUt3J :1 +:t eVf. iiL-yl i/ cit5 dlCt i/ +r,Jt ,S, q-r,tl

er- Cl, ,tr5ru IJ! LrL.ttJ olj"c: U!3 g"1 .rt1Q*,1 .4J.li Cl_l qJyi

.kUi 3i [."r,,7] Wy" i-yf*,r, .-p i,jl,Jt tJrilt JT

d:-,t-"- .rfr t ;(.Jl J35 ,J ,r*Ult .r.JjJl ,U C^*-.o Vja; lj,^,

Lihll dp ql"-e .;{-u LyU" .:lr .:t^!jtjl3 .rL3ft L"+ elrat^,I] d:Jt,

g./Jl .-g"rl +!)t-c y, o;ft ,-li 1"* ry.rJl +Jl .rl,-iKJr r:" f ;.li a;,r.cLall

! a;-rJl3 
"t*tt 4V ,ry e;r-; .rLiorJJ jsrl JI ..l-".i.:Jl ot*,l-.lx tJjlrl

.(Pipes, 19832) -J[- ,,q
r-t*ll ilt- + LJ , ,f.ts c-y,.rE , Jt- LT ,p ,.*+ll rJdl _;r3r1l

)Ja^S 4./tgl _;13r"!t ,i.o .r,,r*:J Jr-J+ ef-l jb .o[tll of-*$ J..Jf

J! ii$ytr ,,J#_rJl JiSJtJ ,-|.ru^:JlJ .r. J^tJl .U" +t*" o-p ,.--i r,rryci

.(gUt J'-'iilrbl),,lkJl dJJ t'+U:lt *Jl

.tt+Irr ,*jtt Up (t,y) d.l c!r*"eJr

errLll .:Lgf V-bciit $J.4r..b[t ,Ff ,J,.:,.-r.*:-l errLU +y$f ,>t;jjl
ot)!)j 4lJJ .rt+lt i.JtJ kr"-ur f a"+*tr alr .rut-(t cr-ij d!, c!kJrr-, oLlt ,_r.al ,j)t-ll

4r :Jb'-L-. 4-j Cr, a;L;.rr J.,-IJJ jiidJr r (rngran) ,rb grrtosser, lgzg) ,T.,tilJt
.:t=L-e g'+l E-r-.t*.,-.rf1 { \ ,r-t, etL-atr oi ub CllYlJ ,s}i o\:.>-*l g)tj tet;3lt
e-'r-}ll cL6 eJ*l:-, *]r4,r-u!r ,.l-r.tJ;-r**;.ri1 { y 1JYJI l.^+ (telJt 13 a4rJt

g-:*r :-'vu.J-rrr ,:rui.aJt .r +-r'Jt ,Jr oi ;rlr cru-9ril or-i? ;r .:-.-Jl .Ls)l-il\

c,L;"d11 .;F: ajYrt lr& eltJt q'lt jt(Jt ,-,; Ji ,_?lrrt..slo o*r-r Ui ,ft, .rr^LJr

:JuJtf c-;tf



J^:*It g;J-.:Jl :q -.J"J\ 
oL/ a,)l-

.('t , Y) t't c5i.t*alt gu

,.:t sKf u"rJ\ r-r-alt -,,r51 t,.rr" ,&.5 --#l Jtt eUl ; .r-l;* Y.li +Y;;It '
.3-ulr;,. 1\^:,t!1 .:l: a;j.rJl atll

.tu Jl * rs\-b, J-$1 Y ,'li .t ! ;.;J.t .

.-ubrJt a;iJt a=+l ,-,tsKJ\ ,y -51;re,f :l-rl r-l1e ..li a Y ;;It .

ql-:.-. iJ,J.*J e ,,tll +4.rJr ,.r$^-c1 .**Llr a.'r)l .-t1pJ) - .'li a Y;3It o

" 
'lL:nYl ..:l: ''rLbrJJ

4:JkJr .]u.,"il rrli caiL.;)ta .:"r'Jt-9 &-,Al:,il1 q*,Jtr >\<* J-6- oi ;;^X + I .

.i:-t-!l a^:uJt J! .:ar;i -r;

.g-a a;L=.:r=^J g.-_ u Jlt -e or*;i + Y.,a..Jt .

.(#klJ o"rJt -Wt ,t #i'q ,r j ,*: € Jg or(- Vi + ! r'r.l .

Ut-\ u>; Jf rt ,a ,yll .,tr, (ulp Lil.: c*:J +;tJl i+Jl '=J-t .ruKJt :i.Er)u

.G-i\ ow j -.'Q ry.+l qt r oi t^f '-;; Lz xb"-

Cryptosporidial ,>t-b'-r,, ah)- -* ;Al tvv 5;,a ,'nl ,-PA Jt-'Lt orJt Jt-"':-yt

.UU',-r d 6)tJt 4d ltt-S

a f )t,-& ,-:,r+Jr { -u"OJ kir',L' f dlr -r-lt f .-c"()t,.,ts*lj q-t iJl u;tjt

y ,(gjl.oJr c.,r---trl'r J! a;)\-*Jt Ju,) ,,r"L!r lrdtl .-f i.rr", c-ll tJurLrJ -r,otr;Jt u"+ a\

.a;){" Srb a',.1,>,;..-, .>t-*\ ,>ltStll

a,iL-lt ..:r rlr(Jl F rgr'iJ Jj,trl 11"r-*:-!l ,* ,Pi:L;-,YI r'.--,t5Jl tj^ Jy-

.rYt-!t & C: -rj-t c; .:Yt!f oj-^ .a.etlt CTYLJJ J--)\ rEy ..1-9$t 1a .:Lt,njl3

.*S-fu Jt ..:Lli ;i al=f,,' U ,S plr*:-l !-l.bJ tr,

-rg ol.tl J^-";l aLl'" 6;i .rttt l +JlJ;rtjlt -np o1'll 4 $il-lt dr,tJl (ry -li> #, .

(.:r"Jt ,_p\t\ +1Jt

.C-+t eUJ s;;lr+Jt e,y'c.l (ip ri) #, .

. ,<Llt 4to ;i altlt a-ft'^U ;j .

.ejll gtJ;+ oluft : W * :tJl ot all r-:,9 .

.erJt uiJl .*r-t ou,KJ ;Pt '



o_Fl-l;n -r-:Jt .rtJ^.e :wlt ,tI a.11r(tt a,y-Jt Filn' \t

.( t , Y) r.rt r!"1-t .eJt gu

\ ;ys crp:.rt-..lL.e.lt €-;tts;$ qrKJr & ,rtij, (Waite) ,f ,pt <(g\ tlf ) fb d
t-r-l bln P,p) € jg gl -r.*; rrp> '.,1f,-.(krgran) ob*lt Oulr CtFYtg .;.r(s.ri1 +

J*b! br;- ,F-ot-r-t -uty --;lt .+y$t L+ ct*, &, ,f yt(;/r o3J> Jt-:-r Jl grl
.n*lfJt .,"* ,.rpt arb;A a,..j *-;!t:#J fXJr u.6 .,,rrk;Jtetiyt ,* il- + €V

A d,ba^{ arl.r.,.:-l ;-rr ;p!t U ,ip aJ.tJr 4"U .;t -y J,-f ;.;Ir ,r.u.:-r ju,

.,-tt"S;JL-<r ,-J? .,<b ,-,-)t 4p JU,y 4 f d.dr t:tl:t_+yr g..f-; ,Jlr
ctlt 3 J*-lt cg;Qt d,-/'Jt #, Jt ) e J,5 - rr.r #, glL-4ir irli ca,6L:, .@,t;)t,4;JrJj

.q:L;lJ #-rf €t\t

drll .i*h:lr qt ,.|,, t;
i t*e) rtj'S i,jltt t_,!,utJl .rLt"ajt llg:-,t .jl; +L'yl ;JfiJl

,# Jl-p y klJ: c i.'.--Li rr" Utt t^+ , (.r.lls )t .rl,;rJl dlt , J-y
.ii-r., .r,LCtJk;l f t, li! peJt ;{;_r

-rr 1o53 c irh-Jt .rr .-,. _;Jl ,v uo.ii<tJ ;JJ, iirirl .rLl*;.:-,!l

.i+LJl Jt^'i k-;U"
,.:tlLJl i/ +.r,Jl ,J , c-irl ob;4J>y,. c^r a;.rJt ?.!l ..1U^l C
crl-.:^!l dy{ rl c. ,JrJ,Jl trd! ./U,'J J"I*JI eL-,|J4,-l..*' Jlt j ,j^ Jli

rlt*31 uu , 'ul 6uy f4 t".rr .;;tlt i,yu" sUrlt 3i e. coli ;s pt.lt

L.:;" n*,J:ir- ta-i trJ rS-, ,tjlrt sJ.Jl U+r JIF- t+ .rF:l3lAl CHI

h- fitlt sllJ J"ri ;l-idS fr**ll rt+iil rrli qlo-, .qjU f
.e-,Al ,* -Wyt+ li ,-r+-r ;*i+{b.:1"3.t ,



\ o -:*lt g;-r'uJl :q -;J\ o! a")t-

i,-rU^ r:llr,rlJ Jq:-l .-lt!J a^.li:'!f *Ll br7 t:cl iljlrt 'L,ir" *5'U

,./Wr?::; E. coli ,i JI (p \ t qY) 
lLe {Ul e-.-)l i^tj" o;t^:,T .E. coliji ;-;tlt

.(t\.-6;-'Fl *:Li" .>FJll g.) .r. ,Jl "[" +"cai ;.c -iSJJ t'-,lLgt
,

eu;:-,l .rlr LAli ,.rL":'J .:"rSJt 4)F Clostridia 3 Enterococci \''t:Su

JJAI .ij:Jl 3i ,i;tr luj a"y*., ;c -iSJJ ri .s-,!tl s-iJCJ 
^.'L>! 

()t*.lqs,

?i 'U etr! +tJl 6P g" , 'tll l-an' q'al t'€jlJ;:-.,l J^ *-tj'tlt ;f
-il-ra"! -;l-l!l .)LUt llG:-,t -S\ Jr*r;) eu'r.! \a, **v d T+ Jtt fJ-.,

.(o:ult JaAl d c^-tei eev

+ (+l ,JJ)-r^:; WI ,.+ ;"Ut a-./)l b;- iU , +L"yl el*^Il

,i i,lU ,9i e3-rl Wi ,tsr * , i.J.oUi .r*-r .r. -'Jt .b +-?' ,c ..L:KJI

t-$.E-y" # ,ft-"y Ot -"Yt ;a ,j-r ;+,rs .:[s[J d-rr- i* fl.kJl J JL:il

s,JJS.Jl f-;I);:+t ir)\e ."rli oj.a LrF c,L-qt ,f I -;5Jl ZL*,'lJ,l

q+.tlt-,! V| , i+-Jl ,rV &p-J) ,Ji1l -V L*x UU .-lts Cr,
.tl tE d; i+tJl JL"oi +i;rL." rs etll ,P f ;;rLe flv ,.jXJl

6J{J+l crtdJrsJt 1\ ,l', Y;

orJ:lJ iJtJ i*t;bJl i;Jt-r (;rt ;: a"rUll) .rfrll l*;:*; t^+

Itr d c ri-ej;Jlj I*(Jl d/ 't.i;ll qtt" -':.; + .*.U ;rtt! ffu *t ,Jjlrl

"** 
$ ..ul e.q! !-r? 6ra oP (f \ 11 ')

jbru.-e (i) ;u;l rJ3l dr-# J:" tJJl ,.:Lvr.,ajl 'ii i-iu! b-Jl

.(Anon, rggg) .-,. rijl 'L Jy; #rJ torT k, ,6i\t iJlujl .rLvll



o",Dls i,.^.-'.:Jl ,:!,1-r :.:-Jt ,tI ..r;fJl a,.}*Jl {,iJt \ I

.,L*rJ#Jl LJ Ji LJ , rrL*,!tjlr..r s-ll,J I uVlL:r,- "t -u (#tsJjl
IJUI #i rdts JI ;iL>y! ,i4 ;rct4.rL3lu , bJ,(Jt ;/ Lu .jl*1

dflja .d:Jte Uai -rr6f: k yti" Ji L.5 ,d[t ,:Jt J>A' ,i Cfll Jy;
,rlr JrJJt .)LFJ ._Uf1, .,.FJt ,L c: U:#t 

"rt "XJ -j*Jt e:r-
.r. r.1Jl ,!. i+l.*I .r[.,_l_rll Lo_i f*$J iy" -j Lt=; jU-6 ,T JI J-;;
(Berg and Metcalf, l97g; petrilli et al., 1974; Melnick and Gerba, l9g2)

cr+l i/ +r*Jl ,_r*;Jy iiy" qrq+ .,L"Ut djd.t- ,Ult f};*.:f.^
,rJlr , (.:[LcJl) tJ+il| .rLii kJ" ..ilh Ct, , [,;(Jt :-*,Jt q*_rll
r:>r:!1 oi^:.dLj>U +r"Jl eLjr.."l! ,*rt Jl #lt; o{.tLjll Ct+-'!f dli
J! ;3$yti ,4Jl ..i ksJ*,r k:"ru"r.:LerjlJ 6Fl ,-l+l iiy" )-rW
(Grabw et al., l9B4; _"+h:Jl o$..ca qJUl +LJl eL_,|y. t6-tr.ll_, LCUI

JL f C .+Jj f -U ,=gL.'eI q$ JP r ajl-r-- -;f!t, .Havelaar et al., tg93)

d 6: .Cryptosporidium sp. J Giardia rp Jy"il Jl/l .* f f
'tlf i^er; ,)!i ,,)rJJttt+;l U , ;-,y fi ,_r+ ,gJ> $ uj;:Jl crp .rL-lrJl
ia;J t cryJ1rall tJ#<.r .rFJ -tJill .ri :J5r1 f .(Barreil et a1.,2000) r-:.,*.e,- -r.i

/ijl J3^; Lri$ .p e. Ct_, ,;uJ qJti gU:XJ iLtuJt ;.JlJ
Clostridium tJ#ql f"..lr+ .+r"ll .r!j'!t3 .:L3rjl! ,I i*y tr5Jl
tJ t{Jti l^b'-l reJrj Cf, ,*,r"flJ 4lj;;Il Clostridia tJ;(,.-9 (pertringens

..r!3'!t dlJt; JiI Uk;t .*_rts " .!Ll1;J t^;*s+ i Ctu,+JJ b:Ws

cil.S oL;rJl ;JUy i+LJl d"leU p*"t o-!Ft ( #)t:,=ft.i ;i ry
.(usEpn, 2000,fjuJl J-4iJl) #tJ^ y,*'-



\V -:*It g"r:.-Jl t.:lJl o!, a-')\-

.rt-t=il: .lt}l ltu:-,yJ ;l}1 p*,,Jl oP ,|ts " qJ! ;;ti!l ci 153

dul .jjs ,rb rL^:cil y! , irLJl ej.-/)l tl^- eljzJh.e^ + i+JJtIt

kl', ,:S-l e,q[i^y-,t#l^tFol *f, ;S, i iwf gUtl (-jjKll ',iktJl

.,1;l) l'o+o L;lr! ot^3J.'', frr.ai k5* oi-ai '.F16;l #Ul IJLJJ L,'J lD t.;tte

oe6'J^t JI :$ r-ry-dl-, riJ.a'LJ;:""^ i'?b" t4ji t"5 '(cLJl 'Je;fl

d'i .jJ*;l (;iJl tal-r,"i JP qltl 'r!Lc ,r"t fi-"Jr 5:l 
"W:u

.&Ul .f?y,Jl &JtJl -E-)ti t{ji t"5 , #\tu;+t'Il iJt'3

f# J_r) tJlJ;i Jr;; iy i*!t, .rLlJ;:-l rJ.iJ 
4,.+J,aJl o*lFl .rL$ll L;

e-e)l.r[Jh^ JI &t.zlyU ;l]l rl-r,)u ea;;. r,tua" ;c -i":^fll d!, ,;.,1J

lJst-.,U! JI atPyU &L3 
"-+rE 

u:-f z#B oLUt '-Iti Ct, it'clt

:.5-r*Jl lja .r,-.r+ JIir-rlJ JUf-[-,iJq+{-t ,)ttb} itj,6 .UL3 .rlJoca

.( \,r f-r clrl-r--rJlJ.Ejl) iitll i"y-Jl LLt J#
.( \, \ pr, J*Jl) dll-$*Jlr .-!Jl ,11 J-Ul JS -rr rlJ*XJ Fri:Jl

w
ryffi

ffi

..rFll gtr ir)l*, ,lar 61rr) d4rb "d)l{i-Jt J1 rltp1" .(t , \ I gll J<-Jt



ordlS;n"**:ll ,.r$^r :q-$t,tl r*;fJt 4,>\*Jt aJj \ A

d-JJS-Il .:t*.,FlJ sLt;ll ..,k;iJ CrJl e-,.ilJ )jl$l.lli , e[*yt*
,tt

*Ll ffr CV:*; r l$[..-. l,13r u_..li Lr, (.f[}l !t 44Jl) 
"rrr"Jl L,a^e-,

J ,lr*.i.rLr;Il .rLt; Jp , Jult J* ,rb q*Jl u.r, (€JEJ| ,Je.;rD

.(gL*Jt J,.g,lD 
't*tt o-:U q#,j gJrll )rpj 4er,^6#_l ,.:jl.!l d,r. +J,Jl

rteiail e-atj:!-J? ClJc *rt (t, f )

i;i , JtZ* p ,J- ao'..P.'l J* 6!'>ll i..o 
4-j r3,-rilly , 1161!l -e,

i,.^-Ltl) .rbl,r-.!l 61 * ei*l-*Jl 
"64L.r:,ll_9 

JotLJl"J*juJ i U.Jl ;J_LLI

.:L-,!il| J5 Ji ;.c .-i5Jt 
ei-J*r.u .r!*ir slle.4:iLilJt (;LIr .rt-r,jl

f U* , +bs .i-..dt J" qJ-Jt 
erUJt e:,\- gt r er;,tALi f r, i-Utl

i-t--|, .lJi:*j.rT + i 4"Jurl +tJl 0!t , r{+t ,s*(,Jr ,_!-yll .r-rrt ,.ru.j

J-lrl .='.aJ ,(1. \ t 1 ') lLo g ,t*Al e^U; .r- .r'L+ CIJ , LL,JI dllj Ji"

d-.^- ,(\,Y) iJ J.*^Jt Qe-,^>tjt3 c(HACCP) 4-/t f(djl lujllHl

t'-t os,t:.dt] 
"Ut 

L)t*, hbt' g,=rf_l 
-. r:Jl ,U lU*.-,j t^y*t' f

.[( r,r) i_, J.*Jt_,, ( \,r)



/i*Il g;JdJf .q-*Jl otr' arY-

I nrm #ri ['**$ |

,' - -ft rt''l* 
*f

Jlnr

, ___ _!*, _-._.------'
f r*t-r## _ |

F!*'lr
[ **nS *r**tS J

L.1}''f,-J* lr

nr"ff**

u c;r uzit 9<;r Joti:s rbEfl JJ4 ilt )P 4 st|ht'(\,t) dJ;*Jt
.(Deere et aL'2001\

e$.1'$ -t Jba

lt#-Itq-*#

ru**m-lL*J
fd*l*ft -{F.?} *t& l"nl

lil.p{J{l #,L*9{f*Lf,

hCe*rt**-f -ta.t*



o-HlS;r.--*:Jt ,-:tJ^r :=-;Jrt,U ao;$t a/y-Jt ,oo,

./-*ll or4 r:;:U ctlr iry- Jale; 1t,t ) dt d1*^alr

:4."Ui C+Ur r*,F r:t: oU,t a,){- i./ JtirlJ _rct'eJl

."b)l g:,_l a,Ut a-,At a.,-L- .Jr r^ar, rtlt a+; ;!g^f _ \

I,+-<r"Jn' + K 1:.I>ta:-yt Uij.s-) iFiUt :l_r,.yt <+ *.r,-_r*,l r:J:Jt .Uij _y

i:-lAt .-rt.r.o!r ;;g a.cl rtlr ..pr

..:lJl ,U ;r,\ r,>t-J -o*to 'r;i rrt: n:ri 6Jr; :t_r,)r d+ + elrbtt +"tt _y

.i.r,--r-:Jt .:t-r-\tt J! +rf.r"yr -tSr$t O, t-":f-*t q->tfl Jf*;!f r_ir-a,-;-rlrrt Lh; _t

+Jl ;rl:Yt L h* .- F.:; ,>trbtt eJt, oi Sg Cts4;;,lr ,,j41r Lil}t _o

wlJt +v a^e'i -b-a .1wsr) pt-lr ellt aL-* 
^"b ,fu-.lf ;*-!r ;,. cfr-ir .:r-r..yr "AL-rr, o:*

ar, .rftCJ a.ity.:!.1^"J -r.erj;.:u; .r;s t _r;-eCtJ ((wsp) tb +LJ o'tq*SJr-, +)-t*s-S!,it
o-L-JJ f J*jAl g)t "'-;.li p .:$^-Jt oj.^ c. r.€dr .dr4. .>|b rJr1+tjlr .:gt o$r .li

.a,r**lt .rr.,a:Jt € Lt F t*-*tF $rUt a:cy jl_r.oi r-ti:^#:_a)s c>\g-._,xc

L) " t f L*t,C*"j-Jl ,-iJ=:l-..g, al-t: Jt"ii +Lr- fJ, _rry ,;,!t ,t-lt ,;a;

.(\,r) pr..1.*^tr

f<*-lr cLlU (+:-llt);*.ulr .a,Ut a-*-ajt dF :J W 6 { y cLh a*y jr.r."i

.,Jrtrl e *y ltrlJ u;4r .:ttq-yt jri o**-r5ar/l,t egt !U.,-y 4r-Li 4s*
t:..11 .:tetti 6t'a^+)l A ,# k, ..:Jt., cptLJt cs;e zb-t, i:Le 6L.a ,-!r .r,u!r

qllt a,r(JJ

4; c;i ol-r-*.i.J ..l.r,o Gi t^f wlt etl 6.r'* +t e,tg a,1..:tJ^,Jl dj;J5-

.qrill 
"V'+e_l 

a,Ut a*-ejt'q^b, ,zl>Vsl v.,



r6J=,7 i*.a rrnl-.;Ji

P cur-.
rl.q rl.re)U -r4f,Jl i1or,

a,py't.]tr ult
i.rrlt aaalt qe'u

J.'J'l i1lrl1

ellt ar)l- Jeh- )tlat

a!-lt js)l1

rt .l! gr-Llt

.,le iJ4sll in.eJl

e[l;:ti r)l$i

?sd'.r bP_)ts

aaeJt g{a! e!-tj'l

Crlrlrr! r!1 pp.d

f:1 rtll

ajur Jrkll AJlr!

dr' dt lr ,P-Jj w
qlr rrr lpl

irrl.fll

Y\ ,^:^JI d;r-'..:Jl :./tsJl oq/ a,>\-

.(Davison eta1.,2002)./Fll or+ 4f' g, Jtur Jx- cr;rrtjl err-4jl lii2 .(t,f) dl J*tt

ir*"!lJ"*,-.ltlirJl ;'L;: )J-e-o r->i (HACCD) o!-i ,tr. f:Jl 'U J.:r'i c,

-+b" , 'Ul 1Jes \te (..rL!!gl) ,:U3J', JX; d"y*,, .J"Jb C.3-15Jl

(.r*r-5." * :1) )riu ?r-fu ! ..rpt lE -ri irt]l *1\*'-r +lJl g,l:l^e

Q y J**'|-.; lurJl u^ 4 .rl_rtll J5.jtS E! t' +r-*:J iy" qff!
.LLJ" J_(J i-'y, r;Si .:t-.-,tJJl t'T C<-f l- o- t-I JJeiil .sitJl J-5



or6ts;*".:Jt .:!L-e :v-Jt ,tl qlfJt a,>i*Jl -J Y Y

C*;d*i k, -rl (,F :1 '*i)rtL;It f.-fr j-J JLLat'r .iSr oL#t dti
.e^lEJl JeAl C 4'*i f 6, ,./tJt ,*.t"l:Jt rert JL"S!

rllt ,?J"It uee'At ( \ ,o)

Flttj t"# J! ,u '1,,"!l-e;-r-ll .:Li,/ cgJdl r-r-Jr #s.-iLisl
, +gWI! (enon,1999; Hurst et a\.,2001) L^-rr-.r+: 4iL-),tl a-i-.r-- oJA 6-,l:

flb-l (,.ttV.) pLc Ct# ri ia,r-hJl ol ,llir",.rL.eJ.ll oi,.ai"tJ ctrtlf o;i

.,Ji!rl sJttJl eL-,ts;$., srlr ,tlt J! ,*: (,. \ tA. )

(Payment and Armon, 1989; Grabow et a1.,2001) c,L*:Ft cli gbJl .41;i

Q Cyr rsiL.rl U,rb ;J?lJl JU tt, (Lechevallier et at., t99t).rLJjtJl3

,3 ..J*Jl .-,. -iJl 'U c" 
j'.r!rf Ji &* ,,b-tt Oi;*ff e .j^ .;/-yt ,-,. ,iJl ,1"

(Payment et. al., !.+a;Jl LJ;(JI .rL$Jl lL-,|J4#rS Ly*lJ +h!l sLLill

.(Lechevallier et al., l999a,b) .-r. r.lJl "L Llt-, Je eJu-,,l c-*iJ t'iJlt t l99l,lgg7)

J! o*rJt f d[}t ,LJJ ,,U"!t K_r""!t ;rdlt .:t_!jt .:_[Jr

+ fS- J*?D- U-. i;;lt g Ci e)a L; ,.:L>rJ -J4)1.-g3,*I .r"i

++LJl .!l"r-"i .r,--r.al .;ttAt ,i ;r"!lJtf l .-,L*St 4,jyjl +l.Jl 6p
O* fl.lii*,U q!,-,"1:' e;-c grJlJ .jUl J-t4^lJ oc-a r,,'" 4 j dp , oJ.a

ot"9*.rJl c*-G .rL3Lll ."prJl J+IJ:J .:L3LII Jr JJa-JJ +U;
,Je;fl).)JJ3l ,u.c .:L^rLr 

C'^+ J:-e 6b oaaill U* J5 g, Lrl;lt

.(Rosen and Ellis,2000; Allen et aI.,2000) (gtrJt



Yf ,'.:*tl d;r-Jl :./lf cq. e"'>\-

,

h+ Luq?l Ct'\ Cryptosporidium .:LZ*t er.t,i!-, , UU-^,rr d

Zr^:,-,-" stif , 
, -lLs ijU-;l i-t^.tJl .(rBf fr". J-etj ,* ,-*il gtrtt

dli i#iri- LJt + ,4ufl .rL-I^.o aj;rL." "r-r ,l-9'$ LJ: &uJl 'tll ;* eeL

A i'-A) eljiy r ill.'ll J "tHlJ &g JJ(; dlr + ! ,.rL; J i;.*Jl 4!l;

.'La.Jl iI!

.-r+ 6" .tL"i!l .,lf'ltJ l[;i-,tlJ^ .Jgl rLl,-;!l fU; ;". ot"yLll

&l.Jf ,U! ;., .:$J ;r:& J.( + iJ>'13 e^b'e i/ #"y .rLh,;Jl ilUy i+tJl

.(HMSO, 1999)

.l:i.r+- rLIl 613;-. ;-iru J!-t , +Ji'yl lh',,11-r.3Jt y,." tl ttry,*

;lr'fS "* -b-)l oea;il.(Allen et a1.,2000) clL;/l op^;) ;','*Jl fu

;Jl C oe-i[ -il.r.ai t*j.:Jtrrlt .rF ;-bLll C G*Al .ijKtJ;;6[i .rl!

oa--;)J t eLJJ ;r,-r+l i+tJJ 3i r3,73Jl iJuJ r i;^l .5r1,,-x;/l JljJl L9 Ji

. *,r;Jl

?-*rLr rl-t-o)\J .rLirtJl ;rLj {, &L*,- o']fjll oa--;flr!-i Lr*

Ut*iJ L+i t!l-r--l"r*," dF 
=-rJl 'U + (+Ul) .rLi"/l ;.-E-y.lr ,fJ*.

.4t't:,

;trT ,J iS,J ,sea3Jt .r"q*Jl JI itu'yU , el^-c * ,*]l c,e-*;fl

ity.t ,Lit!

.flrl yFl eL-,lJ;,jb-! jt U Z-'clj;F U!-yl .ertJl .-lb

,-i6.ri V4 UttJt eul, (Havelaar, rgg3) ;;rJl oar-;Jl i-i J+ a-,;Ss

.2J1.



o-H\s;4.-.uJt ,-,!!-c:,.:,*Jl rtl 41f1t a,)-lt -::+

.rJ+-l {:'!t .rUl3Jl oVys 'U,dl .rL3rJl ,,. &;Jl et*l*ll
(Gebra and Rose, 1990; Payment and Anon, ei;rjl #./Lf d V_rJt ,U._i

JT ;.-*.:(ll ieLll ,-:+b:Jl ,*;.->J ,\\4Jl 13.73 lq JJ,.r" L4; lj.^ l9s9)

(Allen et al., 2000; Issac-Renton et al., 1994; Gerba and Uj-*llr*; .rt1t-r!l

.Rose, 1989; Payment et al., 1997)

;rdll .rt-!yJl ,i (wyotning) a;r,"_r (U!i-,i) G+*, d tJ;uJl ,>-p

.,!{ i*,,, .:L,e$3 , rL.a:i!i9 , a-,LJ$ ti>,-a)l j ,J^dl jb-; a-iyyl

.(Allen el 2ooo)*.itr .rtb-Y1" .SLl+-l J-e .,b .:lr;5ll dJ$

_,,J-t':Jl il=J" L, L+^I'" Jli y ,i:Jl, "Ul + .rt;rJl i-E-yl o_Pl

: (r*tJl J'g'Al)

;+.l.*1, irL-o,_,j,,-"il i-by, o*,J! d-> ,& Jl,j t t-*-t--

lL+-i ,)!j ,'Ul + .:L.}rJ ...'-lt dj*ll c_q r(, ,{rLJt
iJ^e La JrS; 0l j-(r ili-ylr o*oi tJ ,J#u*11 rJI" r#

..iig.ri .-.+ ;jLL lr;:i f ; d!, qto_r (;rj*o fl.*-y abE

,Ut JI ;ht\.Ut- t-Fby" -i ;r.rrt iS^It .rL;,rJt j" J"$Jt -tii o

*.rrl C" .jI3 k-l oj.-^e , ijl^ill .rl..er"ft ;- eklt .-5le *#
oli r;rJJ;..b-ylt o*.r*",trhJl ,,.4*,>Vrtt ._r.s"y JljJt

,.rLr;ll o*.;J+lJ:Il .rL;r"Jl g^+ -E-)U ,) u_t-,s eev a-6ye

i-E=yI €-e r!^t ,9#l d#;Jlr +JUt ,jjtylt gLJ^e -. iFtt-,



Yo ,^:*tl dJ*iJl :.:ll ot a ar)i-

.J+:Jl Jt4 + dyl s*.1 Lsfl; ,d.eJt i+t .rtrit(lJ y\ ,9r-o

.L+tJl ULJJ ,-:"F f-dl 'b-Jl ,*.l..tl a.e e^--.Jt f -ut3 Clirt

.;J[*Il .$l ift , .rLJ^.e f ft tt

JLe 
"W,uJle'y* .rL;rJ'Ul ..rb.' J-l,,:-Ui- .

i\! J.-t" r+_f o-"I.:*Jl J_lr-rJl d .iy" g_/:J i,;.- oJa-,_r ?JJ;J|

oli .Sf'yl J3-rJl d,f +r,Jl es ,.r[Ji.:Il dlJj dn4 srtJl .]ttijl eJU-

i*L"t -t-, er"tl g--;')l !-J.t:.,-.J--Jt )t olr-6a:ll oj-,o JJ,
.Jq:oil ,"t q i;il .*1=-#t dJ r,-sJt *Lt dF qlol ,.rL>rJ!

.:L.c *-" Jlt , ,cr*;t+:+t-";ft oLi"rJf ,;n .ri .-r gJf .,lc I

.,.t+T i,"z-t 
ert-:J 

(t^$i:J) -trt .rtlr Jt;; i +!->tlt olu ,rbrJl
.r),l(:.Jl .f :_#l 4:ft t Jt- ,51 -b ,&tJl ,LJJ ,?Al 1,e..;)l

, L4ftJl LJ;(.JI .rt*,t=;Jl lh**,t dll t)ea\l -"td g" ir+Jl

lk;t ir" 6, 
trJltr;J #" -1j-- lt"ri:*,| .rr,-i .erlJl dlJj ir3,r.3

.i*fl.$...*U LLl rgSu^JrJ"i:,1

AiJb * .t-o -W c ile. ;_;b! ,j -b; p"rJ=:;,t't_l + ! i-;t dbJl
.:f;r^.lJ#Jt r,r-Jt ,|};4: C6.rri 

'Utr+toJUl 
dbJl ."!Jl

kt.frJl o2-,3oL;;..^- .*:*r"X e# *;.:*i Vi t * #f, ii<^Il



or4ts;n -.uJr c,!J^.c ,.:ll "tI 
oa;f.tr a-.}-Jr nJ- Y 1

Jr.rJ q#ilr|;l! Jl e-tlifl L.Fl ll ,Jr!-oyl "rdIJ 
i+Jl u- -;Je

.&t lt ,tlt J! &u>yl.t , "ul

d,/ d!, c rr[*,1^-c.Jl J)Li ,f p ,P]l e-.t dK li! ,Jl.- ,:1 -b
:t uofil oer*;il..r-,U"!t .g-rcteJt rt-l,-;!l .-rL.^= ,-Jr l- J* f* !"^'yt

jlr+il G,dl.iiKu ob$l ra^ifl S,J'^*,- ,i :-+ i,1l jfl , Jt;'t!-l
iJt*, JJ* .ri + ! .rL"Jl .)!t , 'Ut Jt^ei -uo iLtJl "t'{ .Utr J* '1.I1-2.r-el

L^j;T ..?Ul oL.'Jl ,ro d S oe-,L-.li + y f,r- gT i$, ,*-)l qt")U

.rPl -.11, JI JI *il,Il .r)\,LJl C -irUlJrii S!tL^"-l J:i Wi i/ rs"t U

,.,*Jl 't-b."T 
.iEylt yJ?rr- t'iJl; , pl-b.:lJ J"il.Jl 'LiJl , JjlrlJFA 4:.o

ea;il ijlS.; J- -J*ul I UaJl 3-9,-.!li--r -i/l f-J,X JLJI

c.rF;f! k gY": iJ\a:-,Xl bg 1\ , o, ! ;

i+l .:LiKJt u+ '>\-br^ lJ (iil3 .rtg*11) ub--!l ;i -r--r4

SLll.s 
'rr"-"X,ts_dt

i-E-y^ J- *r-+l .+,L.i.ll .g-r=.:Jl ,J .ji ;Ut 6u-r$ .rLJt JJi -#"

+*;r,-i SLaiGi .-+Ul .rL:.'Jl ,* t'.g,itsl ltJ"J J 'tJJ eJ-UJl ;rL-c!

S.:t;;,Jt f'i, L^j;i

LJ , iJeU ajl5.;Fi JJ6" kJ,r+t.:jl !-lJdI sJtJl ;rLsi + fy

./" p -b J:a;d o-u! ;ht\ (,jt'."i-.,rt Laii - io,*l Ju") n4tJl



YV r:*ll d;rr.ll :.r'J.ilI ol., 4.)\-

J Lul .rt rlU^slJ *Ll r& )Jtff t 
"r5-i 

4+.'tL , (€Jl5l WD AJ^.-Ji

.-,/Jl 'L

,*:," d (,-b r;e)./rill '[- L, st;J,..JJ J.-tfll ./Wl 111*1

Pl 6p'- iJ.j it*.,lJ+ !l-r^:*,,1 f ;;Jl ,j-^ ,)! , 'U,- o; -rji'ult

,*;r^:,Jl i.LJl dJJ; & (Hunter and Fewtrell, 2001) JJ+II yl p3till

4LJl ,rt^- +:+ g" d31..:Jl g. ^t'J+l ti-J".i gt+i ,h-,lJ.t t,oy-_#; ( Pl
,l!-, , [-rLt1 .j^ ,-i (Haas, 1983; Rosal Gebra, l99l;Regli et a1.,1991) iSr-r"."!t

)U {* LarL.:el f iJt A ?c^-X\ 
* r . J.(J i-t--l, qt*! *Ll 6p

.f*l # JS J)\; Ci .f .r+; L ,rtc "r*:*,- lj^: .V-,Jl '1" + .:L]ar* lJ

-Jl u\ o . ) ,-ltS*J I V'1. ,o i,t' #T o Jtl'(* +j[! , giardiasis ,i-J 'Ul t-"li:,

dlJ + i ,.S*Jl, e-Al 'tl rl-t"!l .*r qtryl \- d-x- \)z.,,.;\ r ' . 
JKJ

;r- rs"ttJl -r+ i .+l A+[^" Ji [J ,'tr;It ;U "b$l U ,sJs 4.,-t"- j^,hb-

...-.-".i oet ,'! \ . . . . 
"$J 

4r J'( ,g:-fu ott*"X;-t--13 ojl.-._r #i UJs

.(Regli et al., lgg3).Si"yl .rL;,rJl j4 FTrrddlJ !5 L-rU" t"dT

cJ.J:rJl ;,,0 rJ-c eL-1:cl,;\:ol t>-,-*\ L+,i-ri by^r4 f iJ^rJl 'i,6

i/ UJ+ Ute isll Lo_;t-t-.a! f rt x;!l btU;.)p , Jtill rl-" oV ,l.t^b^

.dj--^lJ -W qtrl '- t . J! J:^; ,..r. pl ,F ,=l .rL;r^il

4*t c.'qii;Jt 1\ , o, Y;

f oU+ll 'u;i j*tu-s,JJ5:Il .rL:ill f-o Jli (,j+l f-E i) LJt-

,-,L"^-- f-+ f ;Jl-9 4,-b,/l jiLflJ t'-l*;t :l-a4 L"ca'^- C+ll



o .Hl1.;0.--.:Jt .rtJ^-e :q ll 'tI q1$l a.,y-Jl .*a Y A

r-9q3Jllt-,3l : JLi") J-.Jl u>lrr*,'t p-+ a-i[! .riL]l jb-*; e s\ ,;J^d*ll

;.-o rJ-c -btiJl # k-13 iet*,,vY-Y t j;tt Ji jSr *LJl oj-^j (.:L.*Jl_l

.UjJl qfl .:lst5Jl

,:L:.,;.lJ ;P l-#1 , JL- ,:\ ,-b , jpJ.lJl oll i/ ..rb+"rt Jl-l.;,Jl

d i+":Jl oj,-.o .(.rLc[*, .lG if J-i"y) GJ-;t-;! .1-.i 't-U.ol3 i*-r3Jl

#.rJ fVs d#[..^-J AJ-, g-it (PCR) ;rrtb,ll 4Jy,*Jl JcU; J:" ,.r[;;r:Jt

..lLl,/l-, i.i.i*Jl Lll .r$KlJ,,iy-r

e-i o* )JL) CUi l'r.^ , otll L-r-jxJJSr .bj-tl e2,4)l ,yU C

e-o O* i*r Norwalk-like ..r!.*,,r-,cl J-:" , LarL^e-- ;Si t ll .:LlJrrX

, &r*llr.e .:L.iU:llJ ,il*j)U -r[.arJl iH ,lJrJ d g*Sil Cryptosporidium

ucV oe-i.:.-l;i (;t-u:t , a-F6Jl) IJUJI -rSbt 6*1PCR 4".r J.et Ji LJ

.(glJt J,+'Jlrtjt) Cryptosporidium f q-*tjrHt li o;rJl drXJ JjSi

.:t i4 L#s)te-e ecR) ob4Jl il-J FkJ ;T J4-t;JLl,Jl

n-JX (PCR) .rLJ; !&Ul &.. !-dl lst*.(r".Ull J4-l)lrbl) .rk;!l

.rLet*., Jy; L,a--;)l i";t<"! J! .sri li-l ,,sfii)lj n. col; Lr;f."JJ cl"Jl
e^:,j!l O-Hl sU-J4.,,o bl: (Bej et al., l99l; Fricker and Fricker, 1994).;J.,-Je

U+-l oe-is tdlt Qt*: , a-,."s2-)tll d;rrJl i.3l .>Lit5.lJ t;Jt 4:l'ol.,lJl f*d

(Ji ob-* W ,?J c..r .=- .jts.f 'U; q, fjJb , €slt ;Z'Jt il--L

.qt[l QJl + J-.r" d fiJt; (DNA)



Y1 ,r*il d;J-'uJl :.//ill oL:. 4/)-

f 6r -t.ii i?- U*, q-.:LrLfl .rL_9Ltl o-t41 o-t"l gL^::-,Yl .:$
I

;,-let-lJl il(i,- .-lflJ tJl'- ;."-U" .:[i:lJ ,[jt 3T .rl-;jiJl ;/ +J,Jl .14-e-i

RT-PCR,rJ -rJ,{s mRNA #lt ,p-Jt 9[5.:*,1 lu;:*,.,t ati'it .fuJJl

J+ LJ+l i-leLiil ,3-,b ll-r;:*,t 3i t.lt ;r;l il*l-, .1..'t; 6; ,*.(e)

J.4-;Jl) .rL*,_#lj Cryptosporidium,/l jit-(JJ PCR 4-ic,JD A-ll1 .:1.;:*.,1

.r[^::*.,!l J*! 4i']r.ll ;f frrl ;,o ,(Spinner and DiGiovanni,200l) (r*EJt

L3*.c J"LdJt ,.fj "f 
-t-f

,-*-)l ir.n J-;^lJ qLill us ue=;'$ f*.Jl dr-,".j;^.(Jl + -r.,o." lj,o3.;;11

Ja;fD.-,. -iJl .fl :iJLL,Vl ,t .\ o3*Jl ;rLa." :J;; ,r*tJ {Lill _2rL.al,l3

.(*u;" et a:.,2000 , cl.Jl

l-Li'-r \aoli ot "r-Jl .r[Ji3 rjJl ,,jjuJl ,C-yl .#t.ll + l*irjl
..:.,.-lii-r' *"1' ;;b!t .QJl t+l .rLil(lJ 6J.dlJ g-AJ;.1,-,r+ 4.prt

J-:" , J:.hjl u2 Ut- l.ti:*j .rl-i:Jl ir" -t-,-&Jl j-(J-, , d--'.-Jl Jtr .=g LL-i

.t'*"Ut Cit, C*ll r-'.r -r;!l :#s t'J}l *--a:'"r:ll3 ,g;41 .gJ!l .r"qdl

jq+l J:J CG t-€ixr+ J1l c-d 
"S, 

\jLb.,'lt .:-.--T .j_rIJl i/ +r,Jt

dUJl q'al Cyl .#tll rtii r>lr e# lL&l .CfJl d;rL-*-,it JUt

li oa-.5 Cf .rl l-+ #t, , ii.-iJl i+l .:LiL(lJ .rE;'ll i*J-r.-r

.(daBJl J"4,iJl) DNA,35UJI fU g"  i-cL-all .rL.l"rJ



,.,a A?gt ,!rHl ,U Jl-p Y Cl .rt :.-Jl

L.r;+l .erJJl Jt- + LJ , J"*t J! F.rlyri:Jl ,nUi" :.rl;'t;1ll

.tJlfll 4J L;e , J[- dr---i d ,*-.r]t

,SLr+ Jli t eeJ2.AlQJl i+l .rLit(Jl *-+.-"; L^:.-.fdl
[6"

,Ut + QJl i+l .rLi[fl] (.rpt]l 
"rrJl) 

 -Lyi "-#yt i=,h.3"

;i_rtl .rt'.aJl L; ,(Firil\.. J! .,\);F ft"-i J#.-Lts
ot.-lt!- li^y.(,:l,, ., \-.,,, ., \ ) ;Jri.p fto-i go J".*, UU

.;rgi.cll .tlrrill fJJ.ai k* f ;
*L.,"! .(;t+*b qcJ,^illur*.1.rll )t5) ,..*,!tJ .rr..rftll.r-!b .rblll o

Uit.br-J V|:WU"'rLd,-.$s,J+:Jl 4 .r$:ll .4!J j$!r jf
rlF JI AUyt i,^--dlJ LliUf Ut, iJLe i.;L*Jl Jl-p ! : L"iJl o

.'LJJ &;Al rl-t,)\J UL+! Ulj.f e €g oe-o

{-ilbtt crt Jitrll ('l ,1)

Ail\-blL3 .5rLJl dp#-lJ -,rrt, gL.:,of fi UU .r. JjJl 'L ir)LJ rl-r,:-.,jl

,LUl i-JKJ-l Ji LJ qF', '\*d 
U.;rL{ji .-di,- Cr, 'U! ,,r-t*Il J!

t4-, ij-l_rJl ;L.tL-bJt ,.riBl ,b. d 4-Ul e.,4)l J:p: , 'tll .rJ:j*_l

.Uf.c e--^bbJJ<J



r\ fi*Jt U;J-tll :./FJl 01... i".>{-

i-E-yr oi if rs'ttJ , "Ul ---1.,..* ,HtN ,"#Jl :*-Jf Jp ,t"-"ft

./q*.,y1 f+ Ji 6.(fr-!t :J>t6:*,,yJ illll ,i^ 4) tst-lJdl e^iy, "Ut 
i^eJi

.:L3Lll Ji + ,rS'Ult + Jc't*; (rt*.,r.*.,!l .f *-r-Jl) c^-*^+ ;Jt ,:t"-9Jr^lJ

(Bartram and Helm er,1996; .r. 3Jt" ,Jr-* a;"! pt*;=:*..,!l ;rlr! i+5y" ;'cr lt

.dttJl ...9 k-/ f t/tlt ill:ill .rL3JJl . Makela and Meybeck, 1996)

Irbtjl qt,1, t;

(WHO, 1g76,lggT)qiul ezp)li*bl C*,2., c rlt&Jl J, +JrJt bJJ

;ilf eL-,,1g.;*",Jl L*b..-'. -;.:.Jl 'L rt-ir:*.,l d i.-bll iJ'yl ir" i^il

t++ 6r,rJl ,S, ,L-e+ lb #, :JU^.,SiJl lE eL*,'ly. r^i'Ilf .r9iylJ

,rt#l + dlt ,.[l! g,J .'t*i.r! 6-rJl 96ll .r. -,rl..rCl .* e iy"rp i*itl
g)UJl ,ill it*.,l9i .rt-yJ*tl ca.i r rrl.r3JJl i,tJL:* ;rbj g" tFl qJt}l

/c ftJiJl .r^:*,-.r.6+lJ J.eL; Cl JJAJ Jerll l^SV U*16-r-cl.,iJl oa^;flr

JJ{ rJ 
"Ul.r i,,iill ,:t-lL:I q-rJr ''r=It 

,*J .ii [J , J-IdJlJ rLir,*^,)tl

r-?*i L**i Cf, .-lirl J'bL:" Ji^ , ioll* it'e.,s>\(:- ta, L-r;, -U:;

.J"r+ .:l! ;." t+'t* .;-,^," 3i e>\(:-

..-,. pl 't-. ir)/,*J .-,.3Jtll .5-9,*If +J4 ;s $:.'*LUi +ttJl d.,Jl

L^+..ilJi JJ-Lil"'Utt i/-ill r.li ,, -rS'Ult, .rL-U! Cf r ,r* ;* .rJi F:
,

.rtlel3J.l ,Je t*.,Li JLe)yl !s:r.,- ,,5-i\ U:r cr- C-.-,*9a 
dlia ,:Lllull

,-eJ+ Cf, , (wHo, 1993;Anon, 1998, g8/83lBc:l;:it 
C-l-p'jl +^-3Jt 

"!:")



o.Ft:;e--':Jt .:$^.c :q.Al 
"t1 

o1;fJt +,).-Jt aJ f Y

61jll-r L':Jt JIF it-" + t l;r .rL!41 t:"p-et.4"Ut L*Al AL- JI
.UUl *Lt Ll;: rl ilfut rt-r,it J! ;rtlll.i (ill'= rl olU -bLa; "us)

,jHt L-i.ii) i4-*i uLoS-, ijq.jt' rrbt;;-l L.-rJr ol,-.'l=il| j*;rs

,,f,Jl Al-*.:-*JL-:;l -, *ao 3! rLi,,j*, tirl;;r,(tl ... ;Jt-(,Jlr

.:LJl:" e Gii iorlrrr.rs-" .rLUt .r!-"!r gb) gjlrl st1JtJt .rt-,.iil

;r- J--[ulJ a*,y.:L-L^,eJl ,j-o .i"r.gt ..rLtJJl ,F p+ ! L-u,c eev 4+k"

,r-*edJl g,-.;;l.Jl 2:l-as 'J L; ti kS(J: .-,. -lJl 't, Jy; JtJl "rJl 
JU:t

.; *r.ll +--'"-Jl olit-,"y L ;! J-trl #Ul .r. _;:Jt 'U.eL* ?-t*,,,L -r. _,p

Jp , -,.,.iJl "U .,le tl.jr.lJ *-fL":"rl ;rl.a-il t-U! .+ Utjlt ,/e ;JJ-alJ

r9 .df(*Jl ',:J3 ",rJl C*+ .-r. _,"i^Jl 't-" i^^[J .rt-,9L1 ?JJL' ll lttt

..rl"q-gll p*E ";,o..:L"3LI .r:+t-a lUirll 6+^blJ Jlt , ieJX J:'it 63ilt

g}J *Ll;;lr! -bLi; *F,;Jl e+,* clJj.,.y ,.-,.-,.,i-Jl "t-. i..),\---J i^dl

ItJiJl ,)!i , JUII ,J-." ;)e ,(Fewtrell and Bantram,200l) 4tyrJl .:lr .rl4-ra:Jl

,rbl;lj- J-J.i:lJ ,'tr\ ^4" f ;db + Y U fu Jb _Wi."r;:.. &f1..,, g.

.i+lJl & ,lJr.rtl b;- ix}eU ,=g JJi- tr rgl

ftlt rt.u)t (\,1,y)

.:L_;JJ| .'Ul;J-aJ L?r..,r,._rJSJ,l i^.cl .:l.,*L, jtll rl-t"tl ,y-U;,_

srLrJl oL3J'" .fJy" +t'" ltlij t^.t*J J-lJnt_r:*,_ Jt 4-lt gJ$ gtJ,*I

.I_JFLJI .59il -iy;,- )rL5 ,P a-,-.r,r.gll CilJ^tJ ;r"rJl ai.tdlt g er'LlJ



YY F-fl g;JdJl i,+ -JJ oL/ a,y-

J! ,_r4 frJl-r r,Jl 'Ul J-L) gt-r--"it -b 4s +j:r- i-l+ kJ ,SrJl-,

.(rUI 'k ielJrl

k-,, fi-:,,J*j't J1 t,,; ll,)r-net3l', V\ \rJs3ll oa^iJl,h-

,i i-tUt;L= ..i.-*; .a1 rLr;ll fl Cf ,S, ,,tIL i;Lll ou." j& A
J53tl ()er-)il,)!i , -tr!*Jl Aq" c"g .-,r.t-r*JJ LJtl clt*,!t J,-i;:J nJ-,t;r

.(gUt J'-'ir).r4+!tJ iJl dr-.=it!.-t JI 'ir+- '-3J-'

.rl5t^fl| U oz.JjJ]l g.:$JJ i+tJl ;JLJ it/'UAri 
"Ur s:sf P-

iy" L+t-, ftl; .brt ,-J.o ;rr;lt dlJi: r -b-t-*Jl t* 1LUL a;^iJl +l
J.+-i;tJ a3e)\.o ir. r5i.lJ r 6ts!l t* Q elJi-r

.r$*e ir" J-rLdJ ,r.c[*; l.rJ ;xJf;4,eJl ,.:L--9JJ| .J!-t ,r.-'yt t-Hl Q

L+tJl c-ils li! U.u--r.*J .(Lechevailler and Au, 2002 
"r.-[}l J,-ajJl) t+LJl

'Ul i4J -ilr.o'i L;--i 6t-a ,jUl :l-r-.!l J!-, , d- ,-,. _;*ll 'LJ ;iy"

.(Fewtrell and Bartram, 2001) ( \ , f f; cll.u.rJl)

;;::, JJS;.ll + j 'Ul \--r' -tl-r-.T Jli , *Llcrle rL.rtl i:J'^e Lg

;r..er.:-It eL*ly. Cb-r' irLe , 'LIl \--r' -!l"r-.T .;--JLaIl JLe -b 6p

,.}Ji1.-r,l.o rL*:eyl ;xl^e ,J .rt!l (J;$*I LU*.,f tf J'db + i C', , U#t
r3"c-ilt 

".*J 
t-3 .o ,S, ,)r.*V JLc F;..rli tl35s Lb{i kJ ;t-r^"Vt O5;

4-er4- J-t i^lJ.*;Jl .rt*,,l$Jl ,Je .,i[l rlrr!l ,u:*.,- , cl.t-=lt JL".'t

&- oot*, Js Lu ryJr i+r ..rLsKJt *JUT $ L+tJt ol ,, rs'ulb.r:*Jl



orbts rF-.xjl ,.:!L.o ,q-lt,tl oa;fJt 4,.>{-Jt F f t

;aJ-l ,.rLil.il Uljb J"*Jl .lL-,Lt d.lyrJl .).-o ot-3J'" -,.3J.b" dli , fJFJl

.(Lechevallier and Au,2002 , L,*-l}l ,Je,ifD 4tJl

;-c .:t-*eJ-" F i*fl#*JJ 'Ul Lii s!t, a+Jlri osrJl , b,-rT

i{+:*i-e tt'-ylt C!- Up "J': 6,j:Jl J)\; ,tri Ct +rrtt o!-iJl

.(Ainsworth,2002 r r.rLJl J4;)lrLJl) 'Ul e.et J* * ,U'6\

arhjt iaAt crLog:. q t ,1 , t,;

rl.t-"jl ;;lr! ;-c LSlr aly-*" .LJ d.ul e.,Al.rLJ:", J3r!l fE " +

d "f_rtr i*-E-y" ",i3(., Jy i-LJl !''"a)|,=g Arr:ll ,*-E r.)!j , ,Si\
.-c*t ,"1 tUz!t .rit--

** rL,1,j*,!l L,+b," S .,iUl rl-r-.!l J4.Ja"li-ylt 
"j"-eJl 

J,j
,Jill) ,{.ai'jjlir^ o-.tb^ il*l-, u-irr-J9Si uy"t*lJ i-J-rJl .rt-3JJl

.f-i ,I1 Ai;3; toli l4-2 .:LbrJt i/ .-jtlt rt-r,!t i,J.2.(gU.lt Ja;)l
ci t4 , pul 'Ul ,.t 

rJ ,-b-)l rbr*,,!l ebt U 4.1^aJ f L" *,"
UU-".x $ .Cryptosporidium Jl':tt dlJ,*X FU-; + o{fir f ,q[.-, 4! ;Jtiyl

e^b.J. \ . t . ir" r:Si & *#l .,lul rl-r-,)lJ r^bi -{F o1t cu , }-ss
.r.rb" ,-1J."_t lC P li 4ji de.rj:r-;rLIt3J:J \ . . . ,fSJ Cryptosporidium

.(HMSO, 1999) JLd."t



fo ,^:*it g;Idjt 
'.:ll 

oq/ a,)\-

aldil .:!tJl 3 el--b21t y r:5i o!$l ule ll:ilt .r"qCl r4:,-,-

A.q)l rL+ A4ill dlJ JS f .(Hunter, 2000) L3a-,a.:Jl) ;.^[Jl e*Al -W

+1,, JL"oi ;r ;;rl.ll ,ul i^eJi $- ,::;, ukJl ilJillJ JJrill Jli ,Ll.Jl

rl-r-Yl t* i_r*- ft*i^l eli rl35s !-., *ul A24)J J#Il *," , Wl+ 'Ul

tr^ r?y ! e-.- aif<*Jl irLL"il l& -ri -rll-l J-;rIl llu:-,yJ dP,, d|Il
t-zv.:>\(:* .rlr .]rJl iUl rl.r."Yl Cr*tt ';;llai4f 

.rl-r^)u 4**.,-r

.JJ.ldtl qrL.a:!!lJ +t^:?!l .rtg*It J5 J3 J3.tJl + lbl .rlr3

,,3LLJI dlJ Jil Lu i;f* JrS'; ! t4r.r"U+Jl ;l=.-l J5 ,J"lJJl t^+

..--lti -,t5eit ..:t-l^-c Ji tJ d:*,,U g)\(U ,:lr rt-i,r:*.)\J .rLJ^.Jl J5 J!,

.(Bartram, 1998 r LJ.,rul J-dJl) yW 'f-rr,

,,-P;ll^+b, iL*,'lJ^'rJiLtJ b1"1"-l-9;"Ul er./JJ gt-r="!t ,c e--Jl

.e:*,prp jt'" J)\; 3i o, i;"!l f ,rirt-U..,t3i ;[t rl'r..it ;". .:t"3JJl

ijldll d: ;-r+|5ll A#L!l e)r\f.;il u* e--.Jl Jj" ,)!i ,Jlillr+'U jr"

i;ii (t-o- \ ) J-4iJl .-l u.+;tll .:t-b->\Il oi-o J:" ,Qgl J-tdjl oj elt

t*,rlt clJrtll (t,v)

't- ir)\,*, ir, -t5'ttJl i-J^*J *Ll;.rsli ,t+y rt! ,.:l-23"b-ll .tl; iH C+l
L^-rr tJ-,, ,-;t-rl i -. rJ.!l 'l- Jp ,t-J"6.( \ ,f t't osl:-dlJ.Ejl) ". J:Jl

'tJ Lr::rl .rL;Jl d Jrll tJ$ )F-t * 6Jt ttJl 'tll ;,c .i'fifll JJSY

.-r. J:ll



orHlS;6*-.:Jt .:tJ^,c :.:ll ,fI o.1y$f a.>t-Jf -'; f 1

y? b* eV-r-,j*.-,.Fl ,LL)t*, ,J_b;lJ,FJl 
F_A.JI

,j-o3 .c,iJ:Jl ltlaj ir}.-,_l il+|Jl deE r eLll _2J.e.o +i ip *.+S oLlL*o

6p J!rr*-ll t{+ i.ty.'Jl .rl: ..rt ':rJl ..)i tJ "Ut{ rl.r_.}\J ;$ti r:|r
t"J#ll a*gj1t ,-;r*3;r: ucra-Z.rt-_9J*r rl_r_.!13 Jy*:*,yl -Ej!l
il_Jrb ;jLil L^.e. .grLij*,!t jU*rll et_iyl JS- .-,. JiJl ,V L^ci;*LJ

.ltliuJl + dr/ d;.'.:.lJ

J*:.Il &- .r-J .r. FJI 'tl .r-,Lt-l .sJrt J*rBl ;-;lr! lr .r**b
;..Le ll;u-:*.,j ,S, ,+.brJl Li1lJl i^ll .rLlit$l .r.e ,;*ll #Ul .Jt- +

.rfl-l ,otJl L+t'" QWI^b-b'Wt- UJ u; J^.;rL..'Joi-.^..jr,t*a-:, #Ul
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'U.i 

+i-ta

ti--l e-?Wlcrtl.Jl Lg t+rl.ti;*,y +[;! .rL_/'^_l ,-r. pl o!". (;rg) +i

IV



o.Hls;o-xJt e\!-c:.;-,*Jl rtl q11f.it a,>\-Jl r,*c tA

..rT .-f rSL! c-i6 -,.-,Jl 'U i--rJrJJ(Jl ,eO;)l Jl; ;rlll ;tAll

dl-L; J.l," Ji tJ L+f-" Jr.c*,- ,*J 
.JX+:*J| dr-Ji<Jf .'Urf" Jt.S.4l-6all 'Ul

.qJL}f (4^e-9Jl);f+l dr^*d.J LUT ,-l{i s-;l,5; ;:ixJ"J i+tJl

.3.'irJl jit.(lJ UL- "J!r"r,- ,t'*Jl3+ t-p" crlS .gjJf ;-!l elJi .r:g

i-E-yi f Ji i:"r.L*- d,,l t f+ rK r-,y ClLrll .ri "f f"Jl ;)e ,#*Jl

;+t ll !]ot ; ,,itllJJ.4ll '>lies;c C^*.Jl eLrJa:. ,..,. _.pl 'L eLt! .r!f*,c

.irtll (ilx) {bi L)a2,3r

f 6, r(waite, 19el) aL*,le o-!Fl f tJy'3'lty #*Jl P #
sJlljlrl q.$ ./Ut #rJl .rlitS ,F Ji J* .Jr'it J'z.ilt d jt*li a>ri

.:L*eI'" "Lte! *;:*J- Ji .i* t'j"-rlll .rFJl iy L; ,.jtll Jr.atl d

;rLc! f rl qiJljl 
F Ct, QJl Lfl ,.rLit(Jl V Y 6*u* i-bLilt ;*

,.rLbrJl Ji JIr+- cli "fUl -r4 Lor53 g. , "ft ll .r$^e eL-,1J4lsl :ii;
c-,rSJl U;e tJ#il| f:ib-? \4j Jli , JEI| J..*, ,rl" .;r+l9l Jl;j i

FLA ,P\y !+l C-;.;1-etJl .-r. r.tJl "t-,-i LJ;(.JI gL^i), yi Clostridia

^:-q:" 
tJd(.lJ ,.rlr^,*Il r.le .)i tJ , i..3U^; i-ijJl a"ll .rLsLflJ ir3U"3

d .:t-*rtlJIJJ ,* .rt 3J," C"r;- .li &* -JUt .EX}l r-r'Jl ti ryl;ll i,-iiJl

ir, frrl ,Je .i,iL6.;yl ,.r1,;y't U+l i lT g, .rli:." 4-e e3 lj.o3 , 
"Lll

.ttli: , Jti 
'=.* 

-rU+!f , ,l^ijb3) Jll kt-)^" nS{ i*tf ajL" .:L;rJl rri

.(*il k>t*-r



t1 .."r":Jt "V'V, *;! apt.tUl .:L!aJl F$t

Jt3* :r ;rntJi^Jl (#rJt Jlt),*ijlt ..oJ; rJ;,Jl ,,u'!t .l!i ,)W FI
,.Jrl.n"y erjl;;rL;," 'tll ,.--.e.r- [4-1 gL2-rJl ,r a;-rll .tJ, + ,'+ F

.ti1tt ,r:- t-€:[-y" fJ d t^,rr" svj iL^l c rr[il3>-l rlrL,,a,.

o-t.F,f-f J.(J'Ul n-i;Vy i-l l-b;*:j-t+-X i ,..41tJ.lJ

gpaill rr! e--:- .rL}rJ s-&;- t9its U<t#*Il .;i .rt-3! g;:'- LA t'"rJl-l

-;=d -ils -r:"ts Ji .5j!tl &J-LIJ #r.5 &rJl-rc QJl i+l .rtit(lJ
./.,.ljl t.or+l-;J eL>it d;-q r+lr:; Wts 4l .rLby' r{+lJ i+tJl ib-y,

;-t-= i*,,,bJ L^jl,a!-, ,*.,$ty #rlJ 'rr',ol-;tJl .rLtjJl )*lil tir 1r
J"U:JI '4 ,S-iJt g. ,(+JkJl Jj4.i|t ,t -Sl,J.x*-i Ctr> .il-r.t':ll d,, dd

.dt .r,rU ip .lJ."ll tibJl u>lr"\l 6+

arljr(It ir-rrllUl c,L-,UiJl (Y, Y )

ot - ir3'7 f."+ i i"J**ll e*rJ5"lt t-rrbUl .rLt"iJl f*iJl tb j*-x

.rLJA;Jl jba'J J'-ldJl il+ps , i-"5)tll ,gtrl.g:-,il fE " e-;t t u.r. _,,J1

.qJUl +Jl Q t31,f3r.o tl iJyrJl .rli .rbl7:-,!lg

H+Jl eU-Jly , i-;.i:ll f-ill .rbUr.+3 c .:[*,l=*lt CB "p 
.:r['=nft

, (Y, \ ) frJ Jl.t*l .i f.-Jl .-W ,J t.oJ[.4:;] f S i+t; i,3till3 ,g-r..;n{lt

Jra.ll f11AJ t'FlJt{ "r.,!p J(l i,'l}13 i,')l'll r.e9- (Y, Y ) iJ J;,t*l L"+

..:LtJJl _*i JIi+tJl !l"Ur ,.jtll

J-['rJ ;rr+itt o$Jl ip €t"J'" '>!,=,ai,:,Jr ,ttirl ;, r.r,Jt e,f
(WHO, 1997; Anon, 1994;APHA, Lg>Uf, kl*Fl LJJSJT ._r"bQl .:Lt*iJl



o-HlS re-'=:Jl ,.r!]^l :w-Jl rtl a*;Jtl 4,>{-Jl {.#t o .

t+.4+X i Ct-t -b[-aJl d.r" +r,Jl iU^ Jli , Jt- ,!1 -b AwwA, wEF, l99B)

.rt-*lLell ;)^^b-r-lb .dpJ,*ill 'Ul Jii 'tll .t[:-." Ji + Ji]l ;tob"

e,J-**Il f-idJl i;a l^b-JJ,:L;JlJlF c r:lJl -bLii "b*e i/J
.s$l C.t+ eh-'lJ4

gU-r, ,.a*l-235J13 , r.,--uJ(jl J-I) elAL. ,* q* i;Jl c.jt5 lr! o

A j^^b:.'-,ll: +! ---"Ul*.,*9..i 
rui)-rF.4Jl ..rp (rl3-l3'!tri ,J..9Jfl| +Ji

,+ll &-. .#Ul.;-Sj.,y:-,j 6i Urt " ,* J^*,- U^J i:,Jl J"l.-

.+Jl 
C.,.a 

.I-o3,e.l ,J4 dlJ + t i.'Jl nti; -r:s ,r:"a3_2.qJl pJl-l
yT :..+ ,:LJl ,)!j , s,-.rJ5:tl e#t 4 ,.r!rri:Jl j,. J-l,i:Jt i* .r- .

rl! e-9 .flo \ . - [ i>';r C11 yf-- br,rl fr- .rl-, ryh)l JI ,Jt-g
;nrl,*., Jy; l4a-.i rr" + y dli ,t d lr! 4il & Sy UNEP, wHo

J{ ! ;r;LJl .rL-*Jl e-i.(Bartram and Balance, 1996) s$l oi 
"f

Jy; LJU" , CJI r-t dtS"ll-r*, i.c-*Jl +t '* 
q '-rJl ,*a .rl-e

(WHO, 1997;Bortram; 
'd\#tL-l 

.rli igLY t -. c r:LcL .a*,

.and Balance, 1996)

qILJI o_Pl..rL;Jl Ca? f *V! .:t"_eJ'" r.rtJl JaA\,J r+3l

b_r: Ja-l)l U-,J kri.iU". cj +-l-$l i*""t-rUl oLlAJl if Jrl'.:lJ ilJ-il|

.(APHA, AWWA, WEF, 1998)3 (Anon, 1994) i:-*?z:ll c-;rL.a-Il &- J--dl +

Jd)trjnr);Jrftlr o_Ftt .-j(Jr J! i3L;yb ((rso).)L-u;.lJ +ur i^-hir

: JLJK

o

.(rr.tll



o\

nLL-+-l 4+Jl d qrte Cl"Jl ,=? l.{:^ltL" *i Cl t-""bUl gLL^iJl *'"
,jlt ;r -r+ ! */l dlt qlr:.r!-l*:it 3l .rL.'Jl &'.b J)\; i/ la4r;J j(4
;,r,gll &lJJl ./Ui + &t l' 'LJJ ;rrAl A+Jl 4 t-6:U>t" -tr tt-7:-,!l .s.t, 4

!+J il-e 3l 6,jll .g sJ-ttJl ;rL-si i-,}1 -bL-all ,i+[Jl oXs.i 
"p,

:i , VLjJI "flr 6.. ,;-r,;J.l J-lFl )J+s 4 t-4:U->t" f y-r_rlfll .*l-.r*r

-"--f ,r! e^.- (:" #r.5 L^j;i ir,. * i Jt-- ttl -b c gtJl j;i ;r1"1 .rr

.kr_t*, f r; rl.rryt r, 'Ul

oJJJoJt ee:-# qY,Y,t;

l$.:*t #l LJ'^'3JJ| ..rLi.r ll oE t ;(.Jt .f .l3Jll e-4* JJ('j

,J$t tJrrJl 
"Iq.gjFt 

s*lj ;-reJl ,l iJ;Jt iiy,Jl .:li t J(.JI .-,tJ.dJ

-r-re ;-2lrJJ i-3Lall Jr9ill tJ#<i J,^i .l'YV "tr ,-,iel^bs €-t , i"#l Js

Ljl-,i d3 ;-2lrJ) 4-.-rU,.Ja'i E. coli dll, (p't t , Y ) ;f ,J"l ti;- .rt-1r

.-t*tr

'Ul ,J , ir3U, * sl;-rt-ra.lJ i"lU" cit5 li! ti , iJ , tJ;(1 e\ t3;s

4 o:-*r+y y .iJ"U A#:;r*,|1*d.-ltr* L+tJl q-t^" .r, 6.ltlt

6rLlt 'Ul + E. coti3 ;-;lrJJ e,JLill .)Urlt iJ['- ; ,.grJl rrr-rdl 6F
! i&ujr JT LJ ,+tsf i+tJr Ji Jlrr:j "..- 

t6ji t^5 , ilLll Jt*oi t
;3)\s .L{:t'-y" *i Cl ",r}iJl tJ+<J dy"Vf U €111 LU:-,rr-is Vi -+
,_
tL-- o+'qJl Fr.rl-, -r+ i , -iJ:Jl 

(lt$) ;fu, A oe-Al .r!i .rLJi .-Lt

.grdl )J-,aA*tt.ISt



orUll ir!*'.:Jt -:,tol^r :,.:iJt rtl .r41$t ary*Jl FriU o y

Flr;Jl \-+J €jg ,# ,s:-^S;r:? ;tti! , dJ.;lil| .rts6:ul$t Oj3ilt

L$<J-, ,'Wi;"t 31 gjijl .!J'hlJ'\r, \LJ ct' ,isy'r ,2 e;\t e-

"/qE lJid*i c-i[S ef^J"b 6;inJ."Ul$.e-. \-,f ;,e .rt3,t'" fJ,it 0i J5{

+ l{.t.- A*, Uri it>yr .rlr Q;i 3r e"-" .,.-,.;Jl 't, i^e-9J €J-fo

g+l -,[J iiJ**ll anJ.tJl J! l.rL;-,t glt-rtt eL-,lJ4t-+li \k*t
t-4',r:Jl r L^}cs .:L';-,"!l "irb JI LU-,,| ;-t-,--t-e .tU>[:;t gU^ ,i!i 4,Je-,

, J,*.Jl L.3,'as, FJb+ JJ* i ,llr. a;4 UL- : tJhll ,gLr.all ;1 Lf.:"f

3.r g" eL^U C*'l elr 
"!rl-9,e 

j\ ,lsi'rtl Cy"i U+: .rr yr;Jl e!-t tii LJ

y l'fv-Yo -tr jJ5yJl ,J ry.J-J3'yt UU ,3Jl .L"# e*V qLL

.ieLtA-Y t JY> r+rJb jto , L,b,+> et:i!

*s.rf-t-r:llg e*Jrl "rb 
r{ .rl-::*,,! | O-h .rLirr,.Jl rb u>F

i/FJ j ;.r.oLilt ,/e -t:*ll ,ri+l .-. ',Jdl ,4 !-ji+t- iL-r^ 0!j
. L.rJl p-galactosidase 

fi*FT .JU:i 0l-, { t +l .rtit$l cl! e-.- , j9:SyJl

J,he ctl -i_r.*,- Jr9iJl LJ;(|,rJ(Jl ,S-r.Jll Jlj .-t.l.Jl oi-o ll'ti:*.,lr
.tlJ:iJ l"rv f," J-*Jl ,r-le i-;rU Enterobocteriaceae iJtjlJ dji ,i ,"t +1

. P -galactosidase f,^ti

.r-"+ J! t-*-5 t+i tF- Jtjjl LJ*(J ,JSJ| ,g$tJ!j , 

"*-rt.ll- t'......{" , JL--- ,gI u* .Klebsiella g Enterobacter 3 Citobacter 3 Escherichia

IJ-dll LJ;(.JI&- r{&Jl J.^bs.d;Vt ii,_L:" i.-e9+l Jlj ,tl.:;lt ..-, iJdll

jl;Jl ,J J+IJJ Ji.j.ft ;ltl Citrobacter freimdiis Enterobocteriaceae ,P ,jJSyJ

."[l



o\' ./FJt oV +j n'!'*-pl'Ul ,.rLt=;Jl ew

,lJIUtryt, (iltxlt .rUtJl .:}*L!e Lrdl -'UJt..jJlJ aitll .rQJl) 4Jl-,
-rt-t

.rt-+'!t ;,,. bJ-o tA,j b*h-s..rlerill if tJb jslj ,rtr U-J ,Sy.r. ;Jt ,!
.L-uJt .:til3Jljlj ,, cl>tIlt .,le **y d Cl, c Rahnella 3 Budvicia )ie

Ji j*,fj!;lF i*ll .rl.rJ Jtr.ilt tJdil,rJ(Jl ,rs-Jlt.,i .**
L+tJtrr' ,qll ,, LlU" Uq-T D3S1 Ji J* Lors3 .r!i ,,o,''tjl "Ul +;!-.r,-

.#rjl e',,! e;"bUl ,.rLt*iJl j,,.J5Jl ./qi J , ifuJlrr" .F d ti
y.i 4-le-, , j!,Jl ;." Lr[i.LJ'Ul ,j Jr9;Jl tJ;(1 J\ g*-fj5"i t" li!

;:e r!:el glr JJ.(i LU Ory.ll tJi(1 ;rla! .-,1-5i il,,eJl t 4ijbv C*e!la*
/.\o ;r-J*Jl tJ#{,J$l r-r*!l ./F tit JtJ.:Lt ill i,. r,-r,Jl JiL.5 f-3.

.)!j , L+tJl ULJJ FjS r:r-tj,:-.,| li! , JL-.9i*.g,jrl i*Eii;,..r!r'.lJ

J$ +, i.+tJl JL^'iir" 6rttl rl.Il ,J 
g-\ !i+ ! o;rAt tJd{,Ft .siJt

."!Jl Ptd"-'..J| yU e.*-;,rL + t t$L-y".1!i.:!ttl dll;
a

L*-l-l 
=.thi JIJ i.iltJp-, i!..4 ol.+-,1 ii'Jb eL-'lg ta:E-y" *;

.ru.*t Gj:-.,a,.rfc ,ir;-f:r JI 6t;4 .-,<l: c i,J^r,o qrulyJ$ .r[.a-7:l U-rtt

rr^:;Jl C i*l-,J I iL*4) 
'r* 

j+ -b tcJelr La;i UJ .r;= ,l!u .r.e

.J-J'll Ar'.A;+? sLUt "tley

Jrll P ri y ftrl )c:(i-,-.1tr) 6ltrrtlJ er1till gJIJdt lr-J$

.rLsl$l ,+-l 6,--ll ClLrtl .l.'..2.-, .r-J .j!i ,lJfF.jJ-- uf U , fjllt

.rli ilL-.x +Jly a-44 L+-l* JF, c;_2t_;JJ i-3Lill gurll_* +J-t



o-Hls oy-^Jt .r!L.c :v,;Jt rtl a.1-9r5.tt a,>{*Jt *; o t

cSrtl t Escherichia u"l:ayl Jdi .l't o- t t .r-:e jJ;SyJl .-E ,-b itr!
.Citrobocter3 Enterobacter 3 Klebsietta {i\ U W

UtjJt f*ijl d ;t-bir) E. coli J"j! L{jli , i.Jl .rt-5lSJl .rll+ 6b- L"i

,-i*sJtiyl it-n eLr, -#e..a , Lilt ;,jl,1 tdts e ,fV;L-l .rE3

d L.rrJlri 'Ut d o-r-+-r lr! . c.JJ ,51 Alrru, ;r*S rl.rs! rJ+Jl-, ..:lg-r-Jl

irr("! ir, f'rl ,Je t'jllt &r-LJl L*y &5.- d JltJ t'.rJlr J.u'lt -Ul

.(Fujiok et a1.,1999) ;JtIt 4Jl ,J Lari ;rb!

.rt-rilti ,jJl 'Ul ;- E. coti ,ri;JL.'.lJ i"3l.ill .rJlJXl tJ*<{ 't-:S t,l
,.JJ.g-;lrll "Ut + .: U'Jt3 ;.lldll ,r$l 'lj,?T ,.e sl qcL',r ll .rLir,,uJl ,|:"

4y iiye t'i .rl+ r+lJJ k_; ;rlrJJ i-3t-ill JIJJI tJd* J!-i ,.9;lrll

li^y .LJUll i; L Jl lrltJl tls olj;;Jl C .r*-lj k;i L*5 , 'itiyl &-JFLJ

eL*^'1g..-tj!;l e;rl:Jl C!#l ;JJr b)1,.+- ! oLll ,.rJj d Wy-r-'' .ri .rr.-*,-

gtPtsy ,J-"#-.ri .-+ , tlJl "Ul + Lar;*-r 0!j , Jt-- ,:1 ,*.Jt..-;yl
., J"ijJ.rtr Jly il o*tS-"o i+tJl dlIJ -ralJs k-,' .rbJ^lt JI ,-..,, -,l

E. coti W;5\t'j!:Jt .rJ*,lJ i-a.tJ 
"pr ffi 

;-2t =.lJ ;,JUll ,.)U;rJrJl

"Ut + , UJ:'ll ,-lLtJl CW:,a;j ,-sjr-Hl f-E " c^/ ei ;r f.erl ,-b

'Ul e"-e9i f-;f k lg:-,1 .E. colijsl-i J! ;/X!. :.^J L.jsl_i rrli ,r*.t*Jl

*'A1 orys , Jt.- ,:1 -b.4-U" 6i\ ei'* r+-9l ! t .ue J*t!-l fl
oi.^ , i-k" JJ.(J t".r-:e f. coli 3;JL,'.U i-3Lill .rrliJl tJd<1 J-e- ,)e-Jl



oo ,+rill ev +t @ *-pttUt .:utr;Jt p-r;

op J)g Ji tJ t-+:E-y" 4!,F*Jl V;j/l ;.-.JLi, sL;rll
.llj .Jt:; .GSo 9308-l: rso e308-2) ;lt* t-FE-yI s%Jtr Uut .rLt iJl

F lG 6p r-tc..4Jtj*...3 L.-,,LT L?rJrJ;(1'":L.,0sU.ei.-erJJl
e:'*4 sl*.,qt el Lc.l AJ-? ,-e*4! iLti tJJLt lJfu.li + !3.rap.r:Jl

.J^'^tJ;4?

i-,ljtJ ,l^b;-ll L+i ,-tr '-+LJJ f .iLai i=*d ;Escherichia cofi L-gS)l
r p-glucuornidase 3 p-galactosidase .rW! dlJ:i WJn jt:rl Enterobacteriaceae

L,b-,> et J! g" {+Utr jJSyJt -Et a-5Jt st+Jt .,lc l'to-tt -ue: s_r

*r *lJl .r>l>l,-Jl u4*r- , Jt- ,i ,rb..ru_**r er" Jy;uT 6:;l , jtg_l

, 
,.o 

I o- t t "r:e 
"*.J 

aK, l'rv
.t*,r*#l ,)Et Oxidase f"JI

OT CF i--Jl L'="Jl .)!-t , Cuj'lf rl-r:..!l Jy; .r. &1," ,Ul JK li!

rstll Jrsi JT Ji t+tJt-, r-etll + J)t4tr Ji" c &.r- $ 4F.Jt ri .j,;Jl
.Jur: rr[^r j-i lr+, Vt- clt FJ1 4f.*ri $,Ut o!; ,1 ,-;,**tS
GP,J" -t4:ri ,-rJ*,' Clr) i_o5y" el3-ti- i;'!y g}tJl )J4A.rL.i.:5t

.il*,ll J- f.1,j- U<l#*tl qtJ (orUt

.r!:;,!l o-p JT tJ , U.l*r..e t+l L"S , i,bLa{ E. cotiiE-y" J*
trtrrr*
t -:= lj#J l*== L*,,rt 

=-[t;; 
t-65J_, , t-r;pJ;(, b_rL, Fy_l_r iyrl._-ltJ

.:i)LJt jb-*;r,r! e=-J.*tt .., iatLJJ ;i;"t -pJi j*..-its qLo

.a*S dt$l lb.r



opls iri-'uJl c-,!J^c t.rll 
"t-t 

..19f1t a,>{-Jt a*+ o 1

Streptococci Zu;lrJl2 Enterococci |f(Jt 1Y , Y , Y;

Streptococcus rj L6*3J t-9Fl fb? 
'4;*d io}l i/F il-*L il,j;di

t

Jt*ltljb.r 4f L-._'ne J+IJJ Streptococci oJs rr! d^-f Streptococci L;\)13

Ljll a-er*4!t c*/.rLizJl ,rJ3r. D ist C Lacefield .tl-hi L4,r:4+ , dl,;Ll-,

r 4;J.e[.ill ,S-9-,prr!l PJIJ ;3rr-ill !J]<J irlU" q,." Cl3 cstreptococci

tJ r t*tf Ljl,1 Enterococt"s {il fJli.'" Enterococcus u.,:}l c^4 l4-}J (

.Ur:L{l oblt\l f-E lOU>U fjbJt .}J'LjJ !r l.-3*e t r!-l Jl{
E. coti WrSi ;JJ't(Jli -L;;-IJJ -lU".rli L;lrJl Steptococci Lr;(Jl

Jlt '! Enterococci 3 Streptococci )[5.1i ..f fJl & .rSflt Orlpl I1J;iJ

Ldts + r-€tr- Enterococci r,r!i ,,-,. _;XJl 't- r-i i.lJSJ t.""tltr .fLldi il;.:*;

;". i,a:If Lil,* Uts d;L:--)lJ t'i"lJq ./qF Liltl Streptococci )-* jc

.JLll grJl ,:l.r ..rl;lrJt

d,i;.:*r Ji L.2--i J4 ,,jjl,-tl &+lJ #rJi tEnterococcci Lr;f-Jl

L'y, ,y\ n. coli t\->) jlJt-tl Atill ,=9 F#tJl JWI 
"1E- 

coli LJSJI JWy

.JJ+t etll-;r..ar,lrit C 
(k;"U; d d!.Jl .....1

;-..:J- ;S"l ,,Hslt llG:*.,yj l-r-7 .r-i', irit-flJ J-tSl tj Udl

,j-r;o4 .e',.4Jl W {t:- i-=--P C o;-f: tsJ-., '-'l-rd ;P 'rl;t':i!l
.r-re ;p3 (ISO 9308-l; ISO 930S-2) *:;=lLe .lb;;..^- t* laL* ( O-Ft

.Jri:Jlrir+U:tt t* e Jli ), ib1t,t'r#:lt llu:-,il



ov .";Jl c.v *t @ u;,ttUt out.;lt O1;'

jil )*: LU 6.jtlJlj!|l es ,rrt;Jty ,rt*;yt tt.;, e E. coti r^*jr

"y..Lrf 'qll JS Ct +*tJl ,.rLii.ullr G,,a)l .i,..a.tl ,J qy .flr+l ,j t \ .

i{/l otilsJt ir" t"b , dt'iyt ir t"! , er,rlr t'jLJr s}rjr 11 Lu:-,r ilrr
.dl_df -bL*Jl ,".t"b

sJ',t; JI .rctl ryl3;.,yl ,Ul ,, Jet^bs 
'* :lr?t9s t b til C,llI (

.r!i , i:>Jl .ittll e e JL- .9i -V 
(Fujioka et at., rsss),JjFt .)tjyl

j* :l e-.., rJ+Jl ,-V,J^.*-llJ . Ai_-rl .rtJl_eJl eL-,lr.gjltl gJrJt

.e..*.Jl i/ r.,Jl Clpt J! r.tl tj.o3 ,dUI

'l E. cott.)li , JL..*j>u *{J'llJ oL.pr"ll J-ij L{4 .rL;l3Jl Ji ,y=*{

Jl.rt t .r,!t"yl .r!i ,;rlrJJ i"lu" st*rlt r-ery,3 *l r qJL"^! ilo ?*
.\E* i+lJt Jt-, t"jtJ erb,[t oi + iu

Ci W ,,fjltl egLlJ 
"pr 

L{Ji 
-1" g-,rt kJI_,,U,- E. cotitJ$Jl

,4;;-'!t U*nl or*3,f c" f"Jt ,*ui+tJt tJtJJ its g"_nfq
,:t*.rr.Jl eJeLl a>-l uJe) .lLbr"It .f ,SiJ+hll JI +1..^-,Si t+tt

sUJlr,lJ jl-'^- p gi o*Ul JLei_2rtilt "ut + E. coti iby,.(.rLJslrg
,ri .*.,.:JUI f JU oL;r"tt Fy blerr,;s!.r*-, kqi r$_, ,.s;'!t
,rl,j dlJ + )l lt..-!l .-*.3, )Fsgi e ,,Jtlt fjlll &JrJt -ny E.coti

iiye .:l.r ;.r.-b e;t ir" .,;fy iirl.- .i .,Ifl#-Jl i,_Ll L^b'y 4,.r13"tl
J! .*oFl it"U , i+tJl .ilril 

"p" 
i;-*" qf i!-y" 3i , E. coti ]s €*

.(6Llf Jaillrbl)'**r*- kl ,.,.-,ill ai .rea.all ulitl "Ul



orbts a.-*Jr .r!J-r :q,Ft 'tl q11fJl a.,y-Jt f-Jt oA

tL+:*.,yl .*-i JI 4-ill &" kJ .rl-r,^t-ill d'. Jr-&Jl J , JU ,5i ,rlt

.qJ_l'ir ethlJ **frf-. e-j az-ast oaa;ilJ.)ljJl i/ J,iIl i;"y

.L+tJl ULJJ ,tLbI -rrtJi Cr;&..; ,ii U,-i J:(4 Enterococci L,SJI

;r,-r+l i.-b.aJl r-r pUIl .ry-# tng. JF- k-r li^; -rU+lJ i,-rLilt lJLo ,/r
,Ut 3i J/t ,tJJ &'tlt ibyf rT , t-6->t-l f Cl irrlt i.Jiji j\ alst :1

dl.Jl L*p* p..4tJ t-€..1-ti:*.,t f UU-^r i .t ,l-.J,l-r}It '1, ;.t -'l=ti ,r-'t-Jl

.(Gleeson and Gray, lggT) gi"il qfl .:tSt$l 
"f 

;.t53lt-;

dl: iit<Il -*s UJI .rL;:-,il J-b ebl3;. Enterococci iby" e
gri qLL-e .-J-tJ L+SJr , j +€-?:Jt t'r1o 

'+-lr#LJ-'"iqi-r-r 
' ' -Udi

.ri>\*Jt ,ja4Lr! e=- ,f -;+ ,li,/**-k;.,*ijr:.;+? 8,liSj\a--r$

'z'bJr tJ*il| 'ir ;/

.ttJt ,-.-.^; qY, Y,l';

;t-J Lorl-r-c! f ;JbJJ ;,-J[.All LiFl StreptococciL".:SJ -t-Jt .*;

i-3t-ill surll \*;.dlJ+l ip._l Jtitl ;n &JttJl _;rLr." r*r .rtt>\syrl

,i JI ;;BN o-!pl f u t-it-;i *,ri i/ FT tilrl streptococci 
')l 

;-,,lrJl

Ute y*Jl .i-".;frJlJr-4.11 ,4.' ,V ir, #'y q*J aJV Jtiyl l+
, Cll l-a-a;,:' UE Ct, c-;rL.al,l ,rr J! ;-;t-,,!! 6J"ib JJK; qJ 'Jri:Jl

'LiJl 
,--",J .ru)r:;l JI LUr*.,l) .jJ*Jl -*s dJJXl 'UlJi.t- ii f i)gJ

.i-6.,yrJl 4 g.eljji .rlj ,JrlJJl .:lX JS .(Enterococcus i, U1:iII dilJ

.gJ-LJl-,rL.e-. gLt!r:;i ;t-J ir^JFb *i.rli .:.*J .tlJi .rtt 'q \JJl



ol ,.";Jl eV'^-et & +",ltUt .rUgJl f-ri;

sl-Sl.(JlJ r!l: , #*Jt d/ &"r;.:*ll ?Jl ,*tJ t-orLsel f ot,,,L-Jl Lr*;

4JrtiJt ellgitj /t-fr uKlt *Jr (y, y, t;
J,.(J JT ;KS qtJl ;?fl .rLitflt iJeU 3i ir;r, , .,lflt r-Jt LJ
ery*._e i.-Ul iilhJl , "Ul ,_g .rL3r5.alJ fl.Jl ,JAl 614l F. 4 ;.lrLi .rlr

, J+ --itr ,F ,;----".rlr [-.3*.c o-Pl rj-a , JL- .gT ,] e,ll i.^lili

ryrl i+l .rLitKJl ir, FT .ru3r5..^Il g;nc JI .l.r+ ;_jqfl ,cra-;)l *,"
.rjltl

'Ul ,J LJSJI rr-c ;.c q*Li .rL y,t ,,o lJtt_ JI irs{ tJdiJJ J*XUI J,Jl

;ryll iJt .r$t<Jl i-U! .)!, , i.,*lJl .rtj-.pJl ll.ti:*..,U.&t-IlJ jr{i.:Jl Jy;

6-rAl;.c .rt3t'" 
.--JAJ l-ri:^; Ji j('5 .:1.;i:Jl rlli l.r*a;,;5i .k-=E j*

UIJ^yJl"r o{lsJl tJdill .r" l.r+ ;S rl-reT r+tli..';*t &ltJ ,J-4lt &4
fi:#:Jl dlJi &s +L:-Jl ,rL+Jl .J'.1r-- JI ;* t-e- J+ -# u;its 

"Ut *
'Y# 

FL,L-I jS{ -,*:IIl
LJ^'(JIJ iJ,Jl u;"it ,--tr c*ll eL*,'l!.ir4Jt ocy.;a qy
;S, , 

"lr* i+i* ocJt ;)1,=.Uci.i.,J,+ * sli-f.- ..rU*.p eL*,,lJ). e
, Jt-- ,51 -b . jb;;,;- 

dt?" ca t j ,,1-- Ji ,j.(4 L.5 U;t+ | i,,t-dli/ 
"l-J

,i-zs L;A A-# t-t:*.e ,ct*;)l4tb.)i *# dl*lJ '+'Jl e2dl i-,r3.ra dli

.+bJl ot*"!l ;r



o.Hls.:y--:Jt .:tJ-.e :e-Al rtl .*1jfJt a,>t-Jt *+' 1 .

-q-r.*.l krb;:-,| drS{ i-rLfl tJ}l .rLtjJle i$;t ye'lt -;t ;ra2i

J -illr$l),grulr4$t iL*.,|J" ;:Jl .JlJ; Vby -51 *A, ol(Jl r'r'Jl

.J^+l o-h U u:a.*rJ trFi ,.r1tl , Jl.- .9i -V o-Fl .,1l;.(rrr.t$l

.lut g*fJt LsJ,*rt fr#tl.3-l--,:i U,.i i* a;F-tl 
"b-XJ '".-dJI

€lj U*,,-l+r'!l -rr-.r+ Jl,o o-.,L-- ry\af gLUt eh*,'lJ1l.g.1g:-,1 jS{ oi^-l

(AijJl qll .rt5t5,ll g^+ C r?lltlJ iitlJl J,t-,,J" oLLy ATP) .)U-,-9o

V*J A,., g*1: ,.rl=;!-r.."Jll ptJlt j .:t*9-r{tl .rUg..^" f,."J lJ,ji:*,-,

,.rtsrS^tl ep*p iJt- + [J, Jt-,fl .,b .'Ul 49 +.t-r.*1.-t .b*i

d l.r;i:"*," 
y njli eui J:"1 ,Z',-,aJ) €-* r3Ji cli gjlllJ+ sJtJl-, lul

.ddt Lra^il\

4otl-fAf dl*l fi&: tu-iirll 4r,-tf, t-j<+tJ rsj<Jt t.rrJt qt, T, o;

J+T JI UE \*.i Clr) ryl9,Jl i,-i.*Jl -!-q:" tJ#<-lJ -r,Jl .rlr^,:.*"

tJ** (Bacittus rpp. LUD grroU ;iJS" nil-rlll (upc L-i,:Jl 4j.,-!t" -r-Jl

.'Ul + tJSlJ,J$l 6tAl f...tJ t6rlg:-l irS{

J*Jl 
"rJ.e 

;;rtiJl dlJ h-ii ,,ul u! ;r+l,;ll tJSJl J5 J3 t t+;i LJ

&, t6-F &Ul *r;Hl 'JJ i"J-**ll ;.:-Jl ,* 4-t sb.,:..r el5b

.U.b'.:Jl ,fjs;t|;*l

ftr*tJ l"YVl l'Y Y J-r- ;J:'q" A.ldJl -r-1 r-14 L"3 .c -rlr^r:.-Il rJ-c

L^9;'r i:.!i .rlr t-r1.;i tJ.,gi!ll g-/rltt ii)^e elr r.r3$ ! tU ,r:Jl LJFJI



1\ ./ll ev'1r.-f n-A apltUt .ruto-;Jt ,c-u

, ol-Jl L+hl d-r.|l &* qJoUJl f-d .g ;-ul.r .rli cl35s tr_r k5l_r , efE i*e

Jrt J+ r.t'Jl U- J^ -e-Hl e-.1 ,;te!:Jt-, Ct'ltl J:*Jl .rLJ.g V3,a;

.ot<"!t

.grl.Jt r-t-Jl ;-.r!.,"iJl .r!i l{UJ tisjJS i.--.i gr $l*ijl r-t-Jl L"+

L.J t;a{i dji tJ .er-,;3J-l €** rr-it gi ..1951 ar, ,r*, ilJ, -rr :3,7-9ll

,reL.aJl llG:-,,yJ "Ul +y#l 6,jFl lLlij i"y.-,,J t-itEj ,*arJ l*\.,;.:*,-

..rt^jJl J!,gtg-,JLJl r-rrJl L*-, ,.-r. JiJl .rt-7:"3 i,-jiyJ

;55 n+l9rJl o{i&Jl -l-q- LJ#ilt L'J lJ;:-i.rt;; .,!l O}

loA'-v' itl.;* L+lr JI oU+Jl j*F.-p ,*.1lr+l Li| -,tJ byui

L+tJl J+ dlrotJ Urfll Ulr.,Jl LJ;(.JI ,r-c .l_dl Ji #U, Jie ;-rI

l+'bJ i ,# rl olt;1 ci|.S lr! l.i , i+l.Jl i"ll*i ,,r.ai d ;$U ,.rl! Lr-r*,3

, tJ t -ul ,jA ..i l,+^+- .rS, qJ-r"it .r!!atJl .rL,!Ur illjy ..clis

.-ad t,r.tT

f s il+JI .rt::*.,),1 o-p lJr-Jlr oir,Lt A* q.ittll {.,-q:" br5Jl r-r-c

lrtt
t J irFJ Ji J543 l&,0 .rlr-r6:J I*Jyr;(1 L*.1_l , . -Uo:; #t, i.ilfll

._r^L_r" oet:' lL.,'l3,2

;'c +,.,Li et-'_/," *-at r-(b t'jllt &J-LIJ rpr .:*J t+i tJ
trtl-l,[Jl ,Je ,f -b.rli L3r.oJ.s i-l .l e'U.--r.gr;5.J1 ,.rt+-"!l

.i,jt€+jl .rt3-r5Jt .r kts ir foJI clle ,.r.sJt



o.,Dts;e-..:Jt o!f-.c :wlt 'tI oalfJt a,>{-Jt 
-; 1y

t-a;$t c,LeiI 1Y, Y,1;

?:/L3..:Lyr"e .f ;-,;Lo .+: (.rblljJl,{ t}?i -rJ'i) l.rJd(.Jl gL!!

; *rJt .rt*.,r_r..c.! J-+ eJai.tl!3 ,*+.J-l e :b t*.*i.J- A LJ*il|

5,+l (r/l'ill J'z.JlrJnl) L^.r-: L-FE-X" J<I q.J Ldi tJ , crLj)tJ

.rtJll LJd! ;,-. e-LJ[ V3+,;, LJr<.Jl gl.*i)r e /yylJ Ail;ilt

.}J-LIJ Uri5 Lorl.r-c! ( Bacteroides spp. ,,- .:lJ3 (i+Jll .rt-7LcJl)

,[JJ L+lJl Qll*il oQyy (L;Jl .r[-.,-rrJt r+li l^b-r\i gjflf

.ij9lll .Ul i+l*" .:[^[.r3

Ldi JI opIJ LJ#(JI gLii lll;:-,| f tF (Leclerc, 2000) ub..J.c*,,\

;Jii , JL-. ,i ,*.'UJl .:!,*.,-#tl fjllt ,.1J,-LIJ #rS r3J.4 ,rl*" .16

.+lJ +Jrt5.f r{* oB L"5Jl .rk5! Ji ,rb yy: }r.rE 6?1

.(Sobsey et a1.,1995. Grabaw,2001) ;+tJl I:JtjJ olry: fj!,Jl

,LIl: uz-a\l erdl ,) e.u-g>t5 t s1:-4*l Jt t- fJ :a.r-jrll c,letriJl

.)!i , JL- 6i ..sJg .JUyl ,-i .r[-.,-#l r-r-Jl A oFLr*, , j!tt-? ;iJll

j!,Jl ,: .L-\ O$'!t jbllr (Jlr,?,rl/l_, dt*;yljl; .., o3.r}l ..rblF

.>lFlll ;'e .-^iJ*+ L^:Jl .rt-7LiJl .)!-i ,tty'Jt ,j- ,-! . L ii itt! ;$;.t-:e

.t'jbJt s-/:IJ tJdill

qJ]lttl-r*l J)\;.:!>\*Jt t_y; ?:aJ oi^y :q.t**l A-J*tl statJijl

lJt*ll JjLJI r tll3Jl3 dt*j)tljl.,-1 + t^ilr -h--y;, rr)\^i:..^-o , (q"t ..-r)



1y ./lJl ev wy ,-=A u-fttUt ,.ru!;Jl F-t.i;

E. coli U ,!l* it-.i$ -E-yi (;UJl ,.rt-7till) tJdill .rWi .8. coli LJFJI

,.5r;'!l Lr;(JI d;yt ?:e6 ! .rlrJl p.E " Ji L.5 ti.,a-a).:-o &le €s

..r uSJ: ,"}-*Jt &-" .n=t[l i_Jt .., Lr*I .r7lJJ k; ,lll d;yt i^^bb

&ttJt{ iiye €t -* !e,-rr- JJ.(1 t-J*+l 'UJl .rl-1t,cJl .li ,pJtrp
.,Jj!rt

'uJf .rt*,,rll: ,ti/l sJ,-blJ #r5 W-r.5U l-r-o ,r!t , JL- ,:1 ,tV

.o.*IJl k4.;u Liyll*; .rt"3JJl it*.,lJ.t \r4
,,

sr*lJ *y" !r Jr-(r Ldl! , ptll 'Ul + r+lJJ t -ue L.J Ldl tJ

.i+tJr ,tsi i:6yg .5t#l rL*;)U yyt,Jiltl
oi-^ : (UJlt .s,[.l.rsil ,zeVjl) FRNA crli i-at}l tr-j<'Jl c;t"i!

j L.i| r+lrJ t+ts i/ frJl ,rt' .q4+l ;JrJJlrT r J>\; ir,. i,J;(1 i.tt "yl
.Gr-aJl eJdl A 6^-5 rl'r-t! irLc l+y Wp ,"r"tiJl U;i;4 ol3rgr. ;ly

,# qJUl L$ryUr l".*,J ( G^-dlUy'tt s*lJ #r5 LUi r:.r-ti;-f

.JJ+t "Ul .,le DU*IJ ,i i-1Ut ;Jl.*il 4WL -rF: c rrL3-ljlJ t4:#l.,l."r

RNA ,rl" qyC #l ull; , F i.."tll UrliJl ..rL#l ;r clLr3,, 't+-X

.L-;ltl .rl; .rl: ,ul.*j!l .rtjJs d r+y- t*^yS-, DNA ,-b €fi #Jt,

J.*Jl-, f+fl C.{*[::c RNA ,-b €_rri.ll F i-."l.ll .irJll et-,,sll

W )J-oAl U i ) Jt*i)tJ ; UJI clV"spl ;,,..r,--rrJJ a.*;lti ,r-,U'!t k-ui-l

lf t-^,-ry.'l3 calicivivirus -9 astroviruses 1|3 (,Es-r-. rlJL 4t-.,1i? bl3 RNA

o-jrJJl -rL-.,rll if L-y-r 6*t+ cj o'.,ri -r+y-. E e A .,3tJl J.SJI ./t+Cl



o-Hls Cr.-^:Jt .r$-.e :.:ll rti a.11$t a,X-Jr *; 1 t

.llJ 9yJ> Ji ,r! +Jr'il ,_fuJua ,il ._t. RNA €:Ft Lr>,"r,xF i-pltl

sJi iH &-,,c.Jl ir(.fl i/ tJU dli ,.Sr;")ll ..rUlrJt, Jt*jyl cl* -;l*c tr+l
'tJJ &y'ljl,'Jl ;r nJ:;lt et*,rlt stj 6rt+ ,rrb ip 0tr+t3 crL;lt

.(Hsu et al., 1995)

JrJJf e-or4if L* $At, ,r Bacteroides spp.: Bacteriodesgbti

;.-.-tr;,j.Jl-, Bacteriodes fragilis e r(Gleeson and Gray, lgg7)dL*jyljF

c -;s-t^b:J t+i ,-{.8- !l n=5l-l^ j L*rL+! ,/, .dtXJ u;lJr r+trtt fr'"
FI t^-rF"l ( 4e-:- €ipt orJ:lJ #rS Lorl-rc! ( Bacteriodes ,>lals.4:*Jl

t+i tJ LJ;(JI olri,J\l J- -;S1r$l A+U, ,.rLJ^e3 u+tjl ,L*;N irlLi,

, fJl ,gl-u:*,..JUy L^:*il .tt*,311 d .:lJjJ a{t:- J>tjt J,r-, .:lhi

fto-i V #J.-JIs) #i JFJ k_r pBr ,Ut + l.3,t+-i ,)!, , Jt-- *ci ,rtc

.LU o;r c*J t=lt-,Ut ,j ili-ylr o-h-rG-#

.i* Ct, iil^("J+ s eJq"*,s e-,r-, o-b U"l,, i,,"J,Jl .rt-7tn!l oa-i6

, JL-- ,:1 ,-b c L".-tcJl Bacteriodes L^+ ..iJrtl dJ.i'..ll oar.ill f Ltr.,l t

-s:Vs34l^;Jl d/ .Jtr L>.tr .Jt:i_, .jlJ- i .rt::*,i s! ,e-f ,=*thi

.(ISO 10705-l]' 10705-2) J5 tFJ;:*,t qtul ot-,t"iJl o* ,_fu..;J^,"

.ri ;f f"rl 'b 
,-;:;11 .J .1LLJJ # -J-.rE3 er*arL -ee-*,,

.i,j$l .:,t+U JJSs trb .g,.$Jl JUI .r!)t-, ,;*.



1o ./y'Jt eV V, nzA u";,ttUt .rUt -itt 6-u

Closrridiam perfringens TFIS c.r-J$J iJ;aft Cbstridia t-.0& 1Y , Y , V;

a-j_r(" , i-3IJ^ ! --r\=l t-,Jd*.:-,f LJj:;fl clostridia t-,J;(1

,j.JtJ Clostridium perfringens Lr;{l r rlti.eJl f-E " ,=i kJ3 .j.JlJ , fot +

LJ;(JI l-r-p t" .(E. coli ;)At,je rl,rel t{1ts,J f"Jl .rJe) jltl j;rLo r+tJ5

ir-. #jj Ji irsrJ L*tt LilJ{ .t'Jl +J * Ldli Clostridium perfringens

.gr-"il i.;=Jl;rlr-.all

.,'&lJ i,r[i" Lu rdi L.s, L uru .:!rd "ut 4 J.E; Ji .i(4 dl*l
clostridia;.- .:,f I U:* 4-.i.i , , jL.Jl apta; C. perfringens bjJ

,51 * 4 clostridiaLJdql .t'j"lJLJt .rLrrJl rg il'-bill t+!i ,,sr-"!l

trr t-e,b t4t4 J* \,-*f r g,j-rll A*l.;"y *#tl oer.;)l A il^biA , JL-

"JttlJI ,-ft fiJlJ ,,.}JIJI e3J> iro 1.r**r ,5T Uaru ,P r-i f2is
.iit5.rl-,11j;!

enterococci 3 E. coli etVb., iJJfl ,qll ,J C. perfringens LrSJI :3'73

JFi l+J Jr.4-ll ,li .:L-UrtlJ ./Ul ., Girl ;rqr* &J'LIJ sl-, 1,9.

+ , C. perfringent p*l-,r+,J!j ,.l.*L:Jl J! *#l r3'7-9Jl P.5J:J &9

* b_f--JT qJ JL.:-y1 +'.t dli ,,sjf A"S Ct'/l ,;*.it-.,lJ,i Jt-p Ot-r

.L*;

+tJl .r!j^.c I ,e;l,rL-$!l , Jb ,51 ,* , j-ill 'Ul + Lor;,;-r

JIJrt- LrJ L+lJ1 ol ,U e C. p"rfringens fritF .itSl ;t\ urtg f .C+ltt

.i+tJl .r\l^.e Jy; / C', qJ-r"yt Ur*$ iJL'.ell



o-Hts;,.^*^:Jt .r!J..-e :.;ll"tl ..11$l a,>{*Jt cJt 11

tJ;(,;,,c.-,,il5J1 o*: GSO 646t-646f1;.--Ul qIUl 
"r,,qrJl 

o*
rf-r-,:J ' UtL\l i.L:*Jl U.*+l iJ-ht.:lJ; 

'+ 
, obJ-X'=J it{* clostridia

. C. perfringens Ur;f*IJ "UlLUl e_,,t +!l if rylJ^yJl .i_rJLJt: f*Hl
,3l s.r+-rlyu{,F U-Li br-, ,y-*,o,rt-.,- clostridia tJ*il! ;c J.:Kll

J-LrJl Ji LJ cZ*rr QiJ:J^*ll ,J ,lJetJJ e?4 \jit.rf: c*^J UU

C-r..r--.! 
s;r[-l ,,rljl 1"^r eJ.il J!,gtg"tLdAyl fr+ k-

Aeromoncs sp. J Pseudomonas oeruginosa tr-f;#t 1Y , Y , A;

4,, I LJI*., tJ;(1 iro ;tLr" Aeromonas J pseudomonas spp. L,SJI

g-r rt-;l .:li f"lr*tJ ei_f* *1 oxidase lFi q+_r J'CJI L:-F ,lb+

.rjt-dr evf w+JT L"5 ,(tt

'rJeJlJ , "Ul3 ,: tr{l_l , jl,"Jl .} ;rL-e f. aeruginosa L"SJI J+lJ-

4+u c*J Ldi q , gt\)t &+tJ --tts kr.ri:*.,| .l* i ,iSt, c 6>rs1

,*: t'Jl n..itll 4+Jl + U,"l Lr-.'-r ( G>,AI'.rr-dlrjlrl C L^r+l3:J a=*Jt{

;- Lul3J:-*,- t-,b L^r-l+:,lP ,Jt- ,tl ,rb r 'LJJ i-*")tll i,^J"h.*Jl rt3lt Ct-.,

brr-, .g,;y'l A*h;"i ,$l -br"b ,lb d *ri:Jl + JqJl d ;i-FUl ,J,lrJl

;-1lr 4 ;rU; g" Uti .p!,fr t'iJlr ,i^?rrJ;(Jt a^e3Jl 4 rUJt JI ,;+ t-,*r

.;JtS'JlJ ,;*Ut: , f'JJl d.," J"rJl i7..i I iJ:Jl ;l,L; .r!.r," &lUrJri 'Ut

a^bi&J.rU-9;*-. )l Aeromonas rJ-e ,rbrE..r. -l'j-Jl .+ L+t', ..rL*l^.e



1V ?rill ev \e, @ U;'ttUt .rl-t,;t1 og

LArdJ i++5;# rt-r."i Ji &* Ljrlt el,Jt "Ut jSJy ebr2J-

a;jrb'Jl 6t*l u)s- Aeromonas3r ;rLr! ra;^,- .ir-.,L'ylJ i*Ul .:Upl g
(wHo, 2001) j,JJJ(Jl ..:[-il3 Aty: c,j'll.jt ifuJ "+tl ;]JlJ ;rl]tJ,,LJJ

l) UJ'1 Ut .r5: , gijllt gJ'-kU o\iy Aeromonas j\ pseudomonas c*J
eL*"\y. L#E-y" t* L^^ys.irrJl ;.^}.iT ,J JJI ;rLc! ;.c -i.:.fl| .! ;$u

*J-r-, .fJy;'1 rre 0'*t,,J^t i* Clr ;iliJiie-, ;L*, bli o-h

e--:- glF;Jl .., i*ttJJ e?q rJ.Lt.)tfl:i ,Jl.- ,51 ,rb t6ji t.5

z*S Litdl P. Aeraginosa LrSJI tLbra LJ.:(JI oi^ i/ ,.r!>t-Jl u,z.^{ Ji

'rri !;S:rl;r.L Uy'l ,qlq.rJt-*-!t J,i i*I-'.{trl LLi ,p;,;:Jl_,

er''l:Jl .i c.;*.i Aeromonas;--.:!)t*.,.(pL+J!t ,y* &- +lr qt+!

oi^ i*t=ll ciry i^.Eji u .ri:t-Jl .l1l o1 *g "pr 
:JL.o ,*J i<l: ,JirJl

g-ri ial \4-, Aeromona, o,!y*, .(wHo, 2001) .r!lr elF JI r-t^d;"Vr

6""1 U-/"

./lSJl - .r1"Jlt Jt+rt 1Y, Y,1;

,:1 * (ys"tl+ i eL+Jt #;rJt oU,t i-cei Ji .-b .,Fl
t* , LLeU ,y-\!r-.rL:it(Jl .rlJj W ,51;-c -i.:.SJlj ,i-,3r!.-, elyy
;-r.i-r f^rdl lJg &, frJl &.:trlb rl+l i!r-r.rbqsl (Clark, 1968)

J-ldJ LrLi L.rLr $t L^l\-t &q (P-A) .:!r*ilt U+Jt +fr,)!j , L_""r-rr*

..rrjJl tJ#!



o-Ht1;'r.-*:Jr .r!Lr :q-$t rtl q1lfJl a,)-Jt F.o., 1A

ga-r JtS d.rLLJl Cf J)\; i/..rrJ.alJ /..cjl r.t Jl +rdJ i"tJ-l

4-d; Lfl .rtjt(Jl ,i-n .)i o-#\.rLf-rJl ,.ri U;a'- ,* ,2Vt.-, J3U

.(Pipes and Christian, 1984) ..r,.tlz^llJr" ilCl Jl

JII^bi&J_*Jf .r.r-'Jl ,i,* *-u:*,-'t*.,Ui fjJlJ r P-A Jt-3.1

.rtJJl tJ#<.r !+3 lJ; 3i ,3,7e & try itt---r ,P- r;rrAl i',J+'yl

.(Clark, 1980)

.t.idjl ;r,--U A.-.D{JI .rL;.a; y i-j)A:Il i-:btll d;'ytll-:;-it J.t-,-

LJ;v)l rl-r-e'il .li c;- L.r-lp oe'"llljk+ d:JW 3r r-n -lF!l .ll,ilt ,.:)Q*.,3

rLgXJ iyll,".i ;,. ojli , Jlo ,:1 ,rb.,r$l ,t*S rr.c rrlr ',Jt^tt JrJilJ

'Ul et*., J-j,>.:J lls:-,yJ \ ,6*-rll * i/ ojli qlo-, lt;L &*Jl Jy(* L""r:e

.rlrl-r-e! dr" ;#Jl lr!"$l tl ar*l .rbl-rrll 
"f "ft'tl r&;rjAl ,.r$Jl3

.ij!.tt: J-j*Jl .rbr9*.." g .r-ct--s;J-Ll it-.,lJ,i k; dll ,tll

.-..*.r t P-A rl==lj+y gt^A) i,J.b" J-ldll 6-t ,f hJ'i ):.b :t-o

I r.r^lJ *rrl * C oa^il|;*tty ,r;*.)bqsil .i-Ull .erIJl iLt-i

APHA, .)t*.,Ui d q#W iJJ P-A JL-:;| l-Li,- .E coli i JtJJt tr#(J

.ji.(i Ji d,5{ ry)'tt-:;6 i_ly*l i-"')t'o o} e.i AWWA, WEF (1998)

Streptococci L2!)$ E. col\ Clostrdiumj Aeromonas t;;<JJ , .,J(Jl .rtJJl

. St aphyl o c oc ctrs J P s eudom onas J



11 ."ll ev +t *j!'*-;rl-rUl c-,Li*;Jt pr;

Jg:.1*Al J+-Jrf Jt+tl (Y, Y, I . )

ol :U;rLr \ t'jf*Jf .)J*.tJ 
'r. 

l.* .j,i,S llsl Maja et al. 1tltz1 ,rb

.1+_p-t-*Jl r+r.5 et J! i;.tJtill 
-4L*,1$H2S 

eU;! ,.c J:(JI ,Je r^:t

,s-,Lhsi ,1':" , *j,|rt.+LJl g-" -"j)\:tl LJ;(.JI rbr; U*;-.c (H2S)

Clostridia J5) ,SF'il tJ.;SiJt P: (Ctntobacters )b) Enterobacteriaceae

lrJ#ilf .lL3 .l!i , Jb .gi up .@tostridium perfringens k-l c.{r$l 4Jj*ll

u:P.JH2s etj! 'tr\4|ilrE k-fl-r t'jlrt sJ.l,Jt c. ljX, ! a;;'!l

"tJ3s l4^b-1J r:,r5J1 J5;;t 6-,.b irp (Hrs) LJSJI jb-\ef .e4V

r*,r5Jl f*- ;L*,,|e(nrs) € 6f'Vt U;<.ll ;244 ,.:,r51 c,,UJ<"

.LJ^b;l i,/l .rU3,fll jb',J qi,""yl 
",t-"yl 

6 64,h'Jl

f .-Ut .ritJt i ,LJJ fjltl sJ,-hU (Hrs; Jti;t -_rl.ral rJtJ, J!

c.r-tjl*., -l+ C. aobll ai* pl"u.:-,! (Sabsey and Pfaen der,20A2>i;yk +b,

ef JJ*, irr-3 tJd* Jli , ,ttS *-+.'rll l.*_f'>rt oU-ltl_l .:,r5.lJ JreS
p4lrj' i-iJl C ,.r+.rll Cy-i J.5 , ilreijl n+-r,Il_;-etJl r-l+l .(Hzs)

,* i-;rU Proteus 3 Citrobacter 3 Salmnella LJSJI ,li ..f frJl ,.b ,tJ;(Jl

.QJl ,i^ .-i (nrs;6t-rt

€-;t5 l)! .,Ul uf g" ;rzltu ;A1.3_r_/t L,rf cg 1Hzs) tl:;t l*;.:*,-

et J! ,)!i , L'=r,Jl ,., s.l.7lj tk;it u:* cjlHrS) etS! .rlc. ;;rli tr$Jt

f lrl .:rtrJl ;.r-.l, J!.riJ- Ji U"ii j*;tsi1 .,lss-,,Jl ;iJrt JJI1HzS)



!.

f *f"L1l (H2S) Jqst .rL/Fl ;r .rr-,rrJl .r!t ,.r*,,L'!t JJrhJl i:"

C ,-cl!l s..*1 4'U" (srs) slJq:;l 
"f 

.r,..r,Jt dlJU^ .r1t, Ci$l * .t *;

o.'-fJl ;5r (Hzs) _,rLst 4i'*'Lb;! dli , i..i!ill .rbqsyl ,'t*J .rLt"iJl

.3U;:-,YJ t4{

, LJi<.Jl '[jf, .iiS; (urs; .rl;L:;l .)i ,-,':*.'U fr- d .;!i , yJ 
-JSi

tJ":(1 ;".c J.I..(JI d5{ lt-:;!t ti-6 .)i ;-Jt ir, dli , Jt- q\ &t
i+ri JI ,*1'i; , i-'JJl;rL.eJl i/ rt+JJJ=,Jl J+r-A l.,s::A i,*ll; * e;\

Jt-sl .)!j , qr3-rJt V Pl P .,fjl,Jt &JtJl c:tAL.a' C , qrg 4y

ur;:-Jl ,L:r-l n+Ul-,1rL.a-Il ;r,c -il-flJ ;riE .rfi Utfu ifrir"-t-- ;#l (Hrs)

+ ,$l .rl-;k;l e4-- :J:.r+ ;ria)l.rt-^a:Jl *;e Vt t- ,t'jllt O;J:IJ

.4i:Jl lE , gt+ , +tLJri ,.1,"tJt

e *Vl s-,-rJS:Il cEjlll .!J,-kJl \2t.;yJ (nrs) ai'*;ry1 .rU)LJl

6 -b .Q^bi-.rl.r+) iill ;;lr i-;r .tr -;k;tl J^r f tit ;- taJ.r;

i {r'"1-2Ul .rt*.,t"iJl ;rr. -r.;J #ll5 4,*:ti (UrS),:l-;t-sl J!i , Jt--

.E. coli Jl" , t'ilrl &J:lJ A.rtll i"-}J,-JJSJI

cs;lr o+5-rJt alr eut$t 1V, Y, t \;

LJ;(.JIJ cadida/yeasts3 bifidobacteria 
"ljr) 

,Sr;'it L|iJl lll oLSt$l

,L-^ i-eg:J ut-i LJ"l;lq .)L-,,t .i5,,.btll 0 blL-l r (tl ...t)bl^>!tl ir3ult



V\ ?-,;.J1 ev z-et @ +r-t1Ul rrLl=,ijt p-r-i;

Lr:"f;[,.]t-.,q/ 4'*g >t ci W g*_l* WJ., f dlJ.r, bl: !3..r;lJl

'qfi;Jt -,. JiJl oL.. yJ"LJ

crta/r (Y, Y, t Y)

.!J-liu ol-)F t+-!Fl f orrr*lt i+l .:Li[fl| ]" st-}r"ll d-u3

4,-t * i>,lr 
1.r-;ir 

y +Jt oi.a r J|.- 6i &."fUt qJtjJ etryJi .sjlrl
i.- .rtil.(J .:tr.i,3. "ri g.r1l-iJl .*Jl -r- ill nt-.,|$ i-J;.fl irul Z*4X

.J-lrl dJti ir" Fi .qt")U & -;+;." -.i.:.fl| -u.c rL.:e>tt iJt- rg L.5

J-lJ,Jl J! iSL2yU , ijr/l ..rt+;,Jt JS ;- yj_,uJt irj^It -* W 4ji t*5

Pr;" Oi i* oU;rtl ,, yj-*:Jl Jli ,eJJr g"_r .J1rl aE-y"Jre ,rlJ "b/ll
L;"f-;Ul .rt*,t"ijl ,y* ip ldl J!z3lll! , iiye .:li eL;! ,.rt-31,"

.rbxltl t-e;', *:*.g : JE ) ljxll e.-..J| a v:.a; , +Lbyl LJJsll

q^4i ..rri'u*i e-,. r-i^Jl .Lr" ,=? .r[.pr.ll 1349 i.Ldll LlJl .(i+t'Il AJuJ

.(6t*.lt Jd)D,qll d i*ut ..rL;r5*lt obtr-\ # UL"=t ua^;il tc
!-; a;ri ,p d Lri-djl U>yi e- t o 'l*r-Lii 

.-ii^<Jl ,)tS l)! di eJ!
&3J> .rrb-Jl )"*3J otraliH ;,"rl ,.-,;L;J J! ;tt*,!ti I,,.5 J-L;; i,> 

,1

4?t:r ob-Jl &3r> 6)aL-'ljt l.d- &* k-l;JBl iltJt t\ *;st sll.rjl

.(Allen et a1.,2000)

,P UV yq*.,llkolp .lt{ OI LUi + y .-r"r"ll ;c J-r"$f ,Ut-

, t'j!;l &J-ltJl-;r[.e-. C -i-Ul elit 
".t[l .:t-*^all].l-i;J , i-b.-Jl .:t--,|_gJl



o,Fll..:n -*:Jr .r!f-r :vll otl aa;$t ar>{-Jt *'+ VY

,-rbr"I.r,_erl J:$l J^:r,-.e,lJi;rl , i+LJl d:lt ! J!e^".J| , .,:cJl ,>lrai;

.tut ,l1l3i ,julJr.4-Il d klrrr ujr ,.rL3I'" lr,it t ,/t: ;,.iJII lrul ,-Jo

&3r> ip eU i-cV.3,&li:ll 'Ul ,J i#ttl .r*.rJt ;lept rl-re'!l t^s

.erP&LJ' "Ul + ob-rJl.i5.e-Ul ez';.Jli.Ki*" i/ JJ, fir-r+ .r"Li

ip +HJ rFo)ll e-r-r -*$:JtJ ,J+*fl Lraaiilil e! Ls' 
' Jb '*i *

-u-ni -s dlj +y a"brl 6-p a*1_5rr,.ru'rJJ rt-re'!l3 u-yll.qrJiJl tt+:*tl

(,odL*; .tli .ll3-b;3 zraal3 i'e-a;':AJrt', Qu ,6"t5 4..l'.> cLhci if-,t ,

,J i-brl ertii Jli , i+Jl ,J Ltti rl-r-eir,r*f:" .rL;_rJl f!'",tiCp .=, .iy"

-#LrJ .-pulri iJUtSJl , i3j}l .eJ"Jl .i+;# rl-rol r?lJi fljjl obrAl

.r!":;lt-1.ILUI ,"-*Jli t '[JJ;JfJiJl lt-+-'yl #;;S, ,#i ;yL;

.njl.as'!-,--lti 1a4J|l U g-f.,J

,>lj-P oL_95"_e a--a\t erdl f -J};Jll 
jb4: i-,;*ll ,:rt-.,35i11

.rl*.,_1y'lJ iJUl i+Jl + .rU)U L^J*ll .rt*.,3,r^nlJ ..r-JrlJJ.4JI Jp dt-Jyl

rt-:^jjt .)!i ,Jt- .91 ,Jr .JlJ+l_ri .)ti)U t'jl,Jl &Jf=Jl -. fjy" ;rLc- t*eJl

r+Jl-ri j!.rJl d br-r+-r r#{ t ,Jj!.Jl sJtJl + kqi J!J+- t l.$E-y" r,

.at[JJ i,lLi, L^.r* JIkji t5 4Jl ., itrL e!/J ;"rUIl c!- WI t5.,lul

.L^ jL-y ;+re 61t*.,i 
j;ii Ji j<{ et=Jl, a;K" Jr* Ji i* k"Jli

j +.r,Jt Jli , \ti Fi .(d,.ujt J4illrEjl) Sir.r;.:.-r .LJ ;3i+l JrtJl J^

l4V''-J^-" iA+.-Jb- t{+-y" Ji tJ.L,Ul *lr$l c*} t-€,ir^J &*



VT .",;Jl ev \et @ +t ltUl ,.ruU;tt Or;

3i OU2U) el L_r,fl .rL_#l f-E " .r!i ,e*ytr.Jb .*r$ lj La;-xJ

dl-9 J-i ! q*.,-rll 4-eJjll-, (;JlJ^dl 6 a;l,e..r$*" *e ;<, Jl_, , (JlJ+l

.t/l L)\-Jl ;* a'jY"

li )\5 G iar dia'r X.rr^94 | j c rypt o sp or idium,: L;r;a : iJ.itJ | .r I'J_glt t

.ri f frrl ,rb ,.:L-tiJl3 J-9JJ| i:^*:r:Il: rll/lJ oLJN i,jltl ;rt rU g.

, JL- ,tI ,-b.lrJl ;tl* #|fl )o era;"u Jt--jyl qt l .rto ;pLi dy"Vf

./q.J ttig" i;3a ! ,.rX.a-,_jAl _ei .:LiU:ll g-o.--i,ifll lJ.c .J dLAyt Jp

.r$-,iJ JL^:-yt ch*j.-rJ.-t)t:;l ,jj jlrl ,i [.or-r-c L"53 ,4t12)t .rJtjl

irLe ,tt tl 'Ul C -r+y Ot 1"!f ,h.iLuJ ;-r-1., +":U,_.r QJl ,J i+ **
Ji tJ.Jj*Jl ,.e a-;-,-a.jE i#,Jl .rlrl-r-.!l d J+,l L-u,ca , ilJ,-6 rl-rc!

r-'y.rli ;r3,7*9J.1 L/lF c-its lj! UE O$, #dtJ Lga^c..:6 t.e:U,-

,rL:Jl-r!c*,1 .tll{ .Jq-"yl rb+r?lJa ;{J,^*ll -r+*l: iJ$ijl rt"LJl rp}!
.rt*,_ell aJL- d LJ: .iLtJl U ,ir*lt 4 -aS a;rt d.x(Jt d i+Jl h
qrJ^," 

'*1y-l"ti*l 
dJS" t^io_l U_rr_l e*; 

dy"Vt .r" r,_r*Jl J!, , ty'l
\t';-tj li "L* 

,J L;*ll ;r)t*Jl dr- iJy, ,>\a4r.:l_9-b g^W liro:

.(V, Y, t Js*;,:tialp:t>;'tX1t Jt,



o.Dts;':.-^:Jl e!J^,o:.:iJl rtl a;;fJt a,y*Jl f:rt VI

.ElJ ll ,>riAtz,JlF-tt ,:-.r1Ut .(Y, \ ) dt J_l-t*t
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.t orl.llt

L M M M M L ;nt orlpt

L M M M M M M ;rl-r2.LJ f JtJl dr'.al!

L M M M M M L Esscherichia coli

ISD M M M M M M Faecal streptococci (enterococci)

(*l.tL. d;i; :r*Jl d^{ +iJl

H H M M H 1i""r*y dn' t"r<l'

M H M M M (\)#) al-r qr(Jr

H H M H H 1i5;t yiy *rnr Url;r

M H M H H <kuril Lrr t-,(Jl

H H M M M L tu-i;Jl a!"q:, t"Ja<Jl

H H M M M L ."lFX aj_,(It Ul:^Y t-J6

M H M M H M ISD fu o,r-, e.rl,-; .lL>ti

H H M M H M ISD a.rt.J-lRNA oL>li F

H ISD M M H M ISD :r"J,-.lc6 ,.rl*U

VH VH M M M L Sulph ite-reducing clostridia

VH VH M M M L H C I o s tr id i um p e rfr i ng e n s

L VH M M M M P s eudomonas, Aeromonas

H H H H L H +-1r ,>W yP

H H H H L H .>\,et-y

VH VH H H L H ,>Lbr-y.



./ll ev \et ,*) a'-rl.;Uf ,.ruUtt a"6

.i^,)tlr3 LltiU gi;$t ;-.r.;Ur .(Y,Y) r.et J1-r*t
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S S SA* S SA NR NR NR NR KJt ..r J;Jt
\I JJ

S S SA* SA SA NR SA SA SA ;JlJr=U a,1t.ill .:U]Fl

S s*, SA S S S S S Escherichia coli

S SA SA Eaecal streptococci (entrococci)

NR NR NR (*l-t\.rle; :"t jt ;r a,".;Jl

S S SA SA SA (V#),rrir u-rK.lr

S S SA SA SA (\r{JJ> d,+t t-j<Jl

S S S NR S S a,iJt aiL:" t d<,

S NR S S jtFX ur9,, ^;tg t 15
S SA SA SA SA 4JJ.-.- .rt*U

S SA SA SA SA a.r[t RNA ..:t-*li F

S SA SA SA SA Bacteroides phages

S NR NR NR a{"\,-}5 ,.rL-U

S SA SA SA SA C I o str id ium pe rfr ingens

S NR NR S S S \a- '-tt- 1P

S NR S SA S S
,.>l,b-2 

tq 1 G iardia .>)\-a-2 2>

Cryptosporidium

cNR:a-r €*-Y cSA.6s4 t'y",;}]t .rd! ir'l+gilr &1 C 
* cS:g)t":6u;It



orDts;o-xlt .:tJ^.c :wrill rtl a.1-1fJt a.>{-Jl a.:iu Vl

g:tsJt -f -;o"t$ r 1v,r;
ijt4j^4Jl Ft djl dL3 l^b-rl:lLj^ a*,JJS:ll .rl'*.,t"iJl JI arsyl{

dt ,r!;.':Jle , (i^cll) ;r3{l ;.o itJt.rU_9J', l.l.i; JT Jq G:Jl "Ul +.r-3J

e* ot r:"lUl if r,_r,ll .al,.tJl .r13=b; J+B LIeUJ l[}l "tJJ i*"ll
a-,1=i;Kr r.t Jl_, L_rJ<.ll .:!r:.";Ul;rti-fi;.a iit<t.rr i.or*, dlJ+ k$i
[xJi j5.{ ,riJt cil e;'ri>,.rU3J,, !{;t r;3i Cs- Ji drsrr -b; -r:e

,JLl b-"-b-).t i-*Fl 
-;>.r!r.-.._rl 

:tl .;.+bll il*e jL-6; _ri ,"rr4"l
.(Y, t): (f ,f) s^3J.dl-41 C ,J-eAl 

""W + , i-eilll_l

i.crJl ,-. rret-7 l"6-.l.l*i'.:*,i ;Sto:t ,i!i ,;-,JJSJIrJ J-JI.*:JI i*ltl
.]bqsyJ f=..fl 'L+.a-i #*:Jl A *-#t U fl.rLlgJl d nbLJly

J+ .!|.l.->'YtrT ,:!r*^lJ op*;)l Jy; _S." tt-U! ,t-b.oi r -il-r,^[S Li,,Lt 
".r.

Fi ii+ t$'{U, Jq ..tJi J+ ,,,dl-, , a,-rLJl

J.ll g1o., &l.rzi qY,f , !;

'Ul +j JJ-,ar J-.]-.:J +:-rJt ,J-.lJJl eT "r" 
;,r.-13 -Hl L;".,.rt-r-l

'tll 
bJi*" \^l*.(5tJt Jd)lrll)..j:+l "l,Jt-r,,lUl Ct*Jl C -iy e-->

&re ,,-3,JlJ,Jt ;rLeg ( a,,;Jt !y-.rl ;qu iJttt pt-+lt Jy;y JI .rL>rJ:

J! U_r c*lr Jy; +r+r ,Ur JJ.4_e ,;.bull :'b-.jJjr#Jt_, rr-)r^lJ F
.dljr

,..G:J|J,j[l oe^;)ljka-r ,-2b!l J:"rtlt oe-a bJi-, LtjT-rJ;Jl

bJi*,' gt-r.-'i 
lrA:". Ji9 A ,#,., trratJ r t-6rl*;.:*.,1 J1l j<J d"tJl



VV ./ll eV'4-a; & u-pttUl c.,t-t"ijt pw

.rL-cU;-2!lr J-rlr+t rrL6 .i}t'Itr .lll i*e9; Q -;y b C', utrtU""!t

ir, frrl ,Je .;*i Jl Ul.Il sl.r-"!t ;r Jri-dlJ €Jq u\ E,-t" k-.,F &*
d ,jrt*i 3i.rli irLe rtb""!t LJi-, gt"r--i oli , tilrl 4l3Jl .rF ,.-r.c .li

\--/,gU-rlt 'b?y t^i.t"y r ii} njli-r .)LUC g,{:.j[lJr.r'tl +g
.(ftJl) J.tJl 'ul

ot-J*t 1Y,'|,, Y;

..,.;jJt ,!r^ +t-, Jy; JtJ+l JI eiu}ytt ,qrul Ct-,XJ oq+l .rF

Ct*.,"y| A,o}'.Jrt dt,}l .'Ul ii9! eti!-, LUyt*6l'J Ln+o .rt ,/'" 1--r+

,*Ldii' ,?it J! qJ,.:t-iy'l i/ Ut'.llFl €:* Jt+ Jt re{ ta-,; arttll

,J*SL.'. J5..,.i-r -iyJi ;,,5r dt,}l .g ..:!rjCt .r!i , i,l"tJl Jyi .rL--3r!ll

f:--,*.hlt g" .tlL*-il fj, Ct'll J-r-. L"+ ,.*lt ,.r[*.e3ri*lJ

,rL!t ll*;.i,t il-x*r a-,t* Jq JU,*l ..ri ?r,1" etJ! ,=g &ldJ LU'
t-#" ef Ji ;* e--;r:Jl 

i.J.i g" .rq*l .ri-r,, 4 .:!ri:ll .-btl C;r^L,A

..rbl-t")trJ rLJy -#ld J=tJ

oj'ljt 1y,1,?;

oU3,$l Ji" ij9t LJ^beirLo r3,7y ip t+U J3,d fr.r -.;Jl "t" ,i 0ll
Jll U*.JtJl ;r,-r.i, +l:-p.rliJ.+ rl ,;.511-el 4llK OrtJt3 ,qJt{Jl

UJll .rly'l eL*"\J1ry)z-.$ i-rtll i--jtt Jlgb"yl sal,a*l;,L*,'1y..5J4 "Ul ui

,jl!"-,i- J!-t L* , i.iLll .rtr;Il +t-,lgi Jll c+:J 4t-,lji si <,r4ra- A;1



or6ls;p^:Jt .r!f^rt.:-Jl rtl 0.1-9f,Jt ir>l-Jl n*:e, VA

.-,.;iJl "U ..)i ,L.._t".-c JFI: , iiLll ;rtll pJi'" ,fr; *t"Ul ."jJl" Jlt kJ"

illjy J*t t JI j(4 ,-+fl JlJl ,J qJt' i,-itll _2rL.ell .,)11 fJre J3,.(3..ri + i
.r"rill .ryFl J! d:.lljy'!l -.;-rJ!l it-,l31 Jll

s!.#i Jt :-y b$! C"ua- 
.ri ;* .srUl stJl 0ll i/ dll g .r!ri:Jl

,.r!rJJl ,i3;Jl A^!ii ..g 
"}fl,tJl 

.1)\(13 ,.,3tll JJ.r^IJ #*;Jl .r-<'J , Jtlll

iLLJI ;,...rJi J! t": (-bJl J-lFl €-," Jti") i+rtl L+tJl .rtl.g 'trT ,j

,Lt1 'tFi J-L3 iA-.t t*Jl ,t^b)l;Li jL-€+ llG:....-,U "r"Wl 
, iiJl-.1

4-., ijtU" lU;:*,,t 3T (colorimeter) ijf I ;-t^i,Jl ./U4" 3i (spectrophotometer)

fJ'" lLo" C

G*l*a' drl' 1Y,f , t;

fr*l':JtJJ":*Jl Vt't-,A+tJl ..:LJ^e g. "UJ,*1=-l.r*lf pJf jI
f--'.^,- dl-, J{ j "UlJJ.4*IJ ,oi:e-l-l*ll iJl 4 .rlrjJl .q-reUJl ipJS .rlSy

ggl 
"& 

rr.,, .grtof * ,:1: *.;Sl JaAl !,y [r*,r".rbti of,t UJfl k-
A:by,. ,1tJ i+t ll ;,J^e u' rra.S W,"-,;rb r$-l;.rrll iJl .*U'!t

..," LUi Ji LoS , Jy'" J"', J;r- 4-U" dt*Jl ,fu:Js-Il oe'-;)ljk+.JL^:-,t

l*; Jij(5 t{JIt #i_;.*., ol! ,i^ L* ,l^b'-l;-U" Jll sbkilri -U";t ,};Jl

it*,lJ,t *r, j4:iJqrLo ;lk, .-lti , UJSrJre 1,e"";)l o* .r,.*].llr .:L3l',

'iil ,t J*li iU^ JJ<r !.,'; 
"!"tJl 

rf r'-&Jl



V1 vll ev -*J @ +",\tUl .rt-!.aJl f-!u

aJ,nJt rtjJ,t 1Y ,?,o)

iti C_llF *Jt, i#t}l e.'J^bJl.rL:,;$l oL*;,-b irL-e 'LJt .93-:+-

,:JU*;11 ,./-J,-Jl Jl 's}ai 
i ;:Jt, tJ;*ltJ..o ,l-Jt 3i a,-"rUll cr[.A.Jl

.uV ,s;pi.ri aor*, F C', d;yr C+ d-buj"rl ,l ,tr-/r

Ji J* obly\\.)!i ,;,.-(Jl .sF"yl 'h'!1: l[ll 'Ul dip ..rUljt d

JJIJJI .( t'tl-l^Jl Ji") ,)o-ll W *ls 6J-1, J)l;- 'tll 6,^c,.rFJ l*;d*;
,J^il|c^:j-;.rJe "t*s dl: ,i-2L(J;-iq" * -A 

"*1. 
k*U! j54 tLzJl

,Jtl) 'lF"yl (*-7- ;s-c- iL*,|* -li ( 'l , r, 1 ;Ji;Jl ,hl) '[Il + .rkg]l eh-,'lJr

.jt-ipJ,^^fll opltNephelometer jl-6; ,'lF'yl f-7> )Y.(Y,f ,V;j;Jl

;LL- UIi 1.*, :'Ul + +"ejl eLilJl yi qUt .-,-i Ji j* i^L.,all rl3'Il

.ell eh*,lJ;t :i il'--eb ,z,-,v k*W j5{ LJ.qSJl 4J-4Jl Ui .rt" WI

arr*, eJ-t Jy; \:,l.JiJ oJ-r.,.3 C+/l J*!r*Jl -t-r $-+Il 'Ul
.iiUJl q$t CS"!13 , AJ.(JI tJ.rJl di .,-tt ,- ,.,jJ! +J! r.Jr-."3rS-',Y

Fs .(APHA, AwwA, WFE, 1998) C*g.l 9"1-,-' f o[-U4l o*

eE; ,UV;-,,lf .rl.+tr -rr J..r6Jl JiJr;..:Jl , Ct'/l Ji" Atr-{ .>lj[;
.l/fb""Jlt j+r Jjrl

J.b" y.+LJl: ilUyl .:!f.,' V f .,le 'Ul Q e:Idl rl/l qr5i3;

,-; .rf**Jl .Jlt 'tl l"iti 93J>3 Jr+;ltg" t-F" 'Ul * Ll'ajl ,Ul .SJg

,l-ltl q:4 if + ! JrLJl '[Il 3TJr-rJl d ! *lt r1'll 1-r ,i qJ d qrL:"!l



orUlS tF-'.:Jt ,,-:!f^.o :.:FJl "tI ..13fJt a,)t-Jt f=.r, A.

sJ-ltJf 6p;'c .rL;L^ dj; Ji iq , a.ilrJl ,i i.5lr ciK ri! t, ,i).dl

;rbrJl .r!i ,\li,51 ..r. r lJl "L i;.,o; f'LJl ,* -;g Ji J* 4J.4Jf rl_eJ,l .;[l

'Uf J:" _;rLall 6b ,t'Frl JI :.; Ji J({ il.4Jt rtyJ,t ob;,:-" d A,J;,I|

.qt[l .:t33Jll )Fss et-Jl .r f_rL*t

Jij-(43 ailjJt i:$Jt gX"'!rjs$ L'il l*i:^; Ji ,(4 LJUiyt #t-"Jt
..;dl ,s3'clt.,Li"-<-- ,k-?il.,T._r f"Jt ;is , LLt J* -tr ,#

Ji .i<r, ,k,Pt 4V,*\irx eC,Ut ;=J, U i4^;qJ Jli q.*;

frJt-i) nitll .rLi_eJll dti f.b" Ji" , o-3,[t 2r"5,$t e oJLIJ rrl.J". lS

d 4l^e f:i q;" jb-)l , iilS, ql-rJl rl3*lJ sbq:;tl o-p i/ +r.*Jl

lL*lr.L#-r-r L^jt+l ;<5 A?\ls, qn*p'"q .-Ur- jbJlr,yU ri ,pff

a.)rtJr 1y,t,,1;

LtJ t+i .-.*.i , L.o L,arlr!! f S, .ilLll +'4J1 Ct-+'if .9 ;;liJt d,t.i;

.iJl_, +JJS.ll * u*lUt .rLFJt yyr il;:ir +AI;fyt .j..*LJt .rtr

."Ul +LLrt g,a)U.:-,| i.J^e J)t; i/ ;{41 dt:Jl *," frii Ji i5{
LJU ;;t5,Jl .9 ;rLJl JI tJ3 ,Ljlll irUl g"Wr.r-..*-1.4s y

LJU ;rl(*ll .sL!,Jt 3i .r)t e,-94 | er,^bb, .:L;ry'l rl-r-oi d ;rU t-€.-t i

iL{+ 1l-t-3-1,'Ul + irtJl ,€h eb-'l3...::.i;ll ,J^dl qns.rl=i iL.,l3r r.ra



A\ ."'-il! ,V -\et @ UpttUl .rL-l=il| 6;u;

eJJ 
^bJ' L:4 sL*.,Ui llG:*.,U tt-.t;JtlrJl ./W ;,Le+Yl - nephetometef

;Jtl'Jl .rlr--3 Nephelometric jL.g; .J "-J'" formazin ;.- lrtjLl i;>k -,

.ll9- ps e^i-t}l neplelometer jL4-7 ,y* ,f 'rVib;;,J,l63;"-ll 
.(NTU)

LJt(e L;..".rlrl-t-r.J Pl* L-tS;--U" Nephelometers ir-..6.7T .Nru ' r ' Y

urFI *.ri Et*: j*.J-l-ll ,tll aftiJ Lyii"6r ettj il$ JT .i*,
.a^hJt 

^rrb" 
q-t^" U ,F ri l"t.al , J:#lJ q+l d-^ d k-;;J

,* ,,rrU It,(1 oi r+ ! .rt'.;rJJ JJ,"rt*ll 'tJl Jt+ ,J d-.,J"tJl

.#T ri NTU ., o ptq.--T .rt-51

o JI ' , \ ip-t CrV a;lvpt+-"!f rrp J3-rJl .i!l: i l*Ej"yl 11 LU:-'f

,.i,i5JlJb^:*.,t CLt"rtt drLll fo*ll Jy(t L.r:e ..ikJl J"t tl 'Ul + NTU

pl*;1L, kJr Jyalt;* \tr Uy )*l-.j -u.e .rL$Jl iJtt Jlt

.Atr.t r-*,t:- #L: ;;a.71t o-t-,o -t-'-, ,.jJtKJl e^bi6,b LL*tUJfi, ;;aal

,_r"qCl il;-:*i Ji &* oJt, , i-lti,i^Jl ,rJs- r^:'; U+ 4.r+Jl ;Jt5'lt ei',}

.-,T e. .-- ;Jj4Jl;Jt<*ll glrl-t-.!l .riL- j ;SLi ,:F oj-a r NTU o 
"f #i

.(wHO, 1997) g3*f q."Bl CUI .55.-ll

.rti!^f relg! g, -,.+ItJ lW3,,a;: o*tJl .r\f*c ,J 'Ul ;ttSo j';l,

,"; .rlr*.lJ iJt+:*.,yj a.jtll pL"a^JJ ;JtiJl ,.>Uu," ii,.,,'." q^^'yl n, .jrJJSJl

,r*;-l ;-r-:.1 ;j'L:" JJS; l-4-l nitll et*..,'yl -;rL^a.I ;Jt<'Jl .;Jt<-ll .J ;r/l

,dy-.li + i a-luf .r[f^c dli q,loy , +t'.-bJl;t :Trt-U"'!t bJi*" gt-r-i

.olrJJl .JlX Jil i,t+:-,XJ t-e{



o.,Dls Jr^-'-:Jl .-:!^r :,.:FJl 
"tt 

n 1;$l a,}-Jl {*;t Ay

,r*.,UYt g.r}l 
',1-";r,JlJ 

4+U;J[le l.# o-r/l ,t xU dl-lr

.'tll Lcr; 4l.l I+LJJ L--r!l &* f 4s a^a -,.3J-bll

A?rri^-eJ q-^i .:lr c$; Lc.r;ip)l olr^iJl .J!-i q.*, UU

L# sa, c-t, ;JLS,JI ; ef.*Jl .rl-il| g-" ,.--Lr tl Cryptosporidiosis

.(Waite, 1997)

.ijl,Jt irLlJ L+tJl .rLLg Utj! + c-.r 6-ut.r.= .rL; L*i ;rrS^:r

tt+-'tt W ,-tr!e,ur, Ci-r;f-f r= oa-i6 dtr + ! ;[r d]t ;Jr,<e

t{ gb.;rtl ;-. rJ-e .-,'" ,J-, ,tJl CiJl oa-i.t+i d^'.Jl 
"r { 

, 4,-t jill,-,
AJUI J! lrL:-.,l i..^i ,>l: Vj-a-,ia .r_rAl CirJJ J-$ gS ;el .;K,_ !
aJ'eU-9 , qJjl,-&ll ,L*'lJ,t +Li^i ,"- 4-f .! Cryptosporididal ,.>Lb-;t

eL:Jl, Jj-fll tJb^:*,y jq+l .k+U L+Llt jl," L;t uz;,jJtJ CiJl
'[+ .-J!53 , iiKrF oe--;rl oJb I- jb;6;--,,*-i a--u, L# .-rj-Il

.,J,t tl 1o'E " o* ,* L*y_r;+s: r L*,-i;

s!r_*t r.v JJi 1y,f,V;
rj-r;3 )J-c.f+.l'| 

"'- ylJ ,gJ-o ,-tr L A UoS,Ul + .rLr;Il
;raa\.( Y, r, A ";-ll r!l) r4jt zL-,,lrr-? jb--l ia+rtjlJ ;*ljl .rL:,;$l

u:;;a;":lt ,-r,r ,*=4.'Ul + .:k;It f.3-- .fF: -r.,'J LaJJ.i I e;\ dg

JJ lrL';*,1 L{++-_, t{iL.- f ;-r--13 JS t-t* Ctr r*LJt f*ijt g ,.:U5}l

Qr: f+41 Liej,#tJ.raLJl U-,6 .;J_rJS.J>tl i,'h iJl .gr rJ;,iljt-{e-

.Jt *Il t*+fl .r- f*g Jn og_,*l rr-e * J4;.rl,rJ3Il ;;a;i .ote,;{l



Ar

LJE: , ;i !--,,rl.- .rlr La3.g t-6$i , i-''tJl ;;.a;"!t W LAi3 /rl iL:A

.;;.4.7'!l ,.:Jsin+ iitU, etLi J:1, lbU al--rLq ta\ rlUs-r .Uloy ;$,,0

../pl oL,.:)\,t'" J),\; Ct'll 4Jt*, +rA Q *V;$Li .:lE qji LJi

.kiJljl {l.eU oqiy tr'cj Ut- ,rz: (Crtntosporidium,>Lh's,, 3l Grardra

;-r.= i-i,l-,,! +lF 4Jljrt i:leUJ UV ..-rQS er;- .ri ;* of*l rr-s

utrgKlt iirJr J:") .'*J-t * e?1r Jn'lr , Jt- ,:1 ,* cfl o^ert

* Cb eLr$l f-3-;-.c..,i.:KJl .4JUyt '>ljP; C -;y k-l (.rt:Ull .-,le

.jli jq+l J!-i ,'tau *J! ;tLxyl .-i [J3 , Jt- ,t\ -b ,;;.6;'!l btL;

cr!i-je',U €ret $arlt qY,?,A;

(n*!Jl: ijl9+l CIJJI c rrL-;b,ell c,.:t.;4-Ul

,,-i/l 'Ul 4 g9ttJl ,iJri fdt ;f .LAL ,*: r;4i t"J"2,Jlr.q .)t:,.-,l+13

aL*,,\:'.j't -,fu+l 'Ul .er,-kJl

i .sr-i .rL:,;3 +tJJl ;r L*r"'r.r!3.(l Ulr .93;a frJt: .,iUl et*Jl



orUls i1n*-:Jt ,r$^r :qAl 
"tI 

.r11fJt a,y-Jt F,Jt A t

crl,r:r_jaLu € r&t I["laJr 1y , t, , 1;

.lL-J^fl ;f +r,tl .rtJt i.lt , ebaLre-i 
"f y_23Jfl1 -fu'ir,_

i.l"tJj 4f ^+b" 
'aLi; *t gtl/l,itlt ,J!i , ..r[--#t jb*lJ , i,Jr(Jf

1.tiJl .r!p .r,t+) Jt 4iyf ,,yjs,j.blt J* 4|ts iyll .r.,Wt .r!i qlo_r

.lb r"i (;-2t.(,Jt3 ,r:.73-;-r*Jl

q*,,Li 
ettiJ JL.4irl Vjs 4e Jl.4dlt uiill_, ,ri.Utt J*" sLU,

,*ddJl J-u3 J)tt,rtuil #tr"Ul i.Ll-, 6p+9J l-e.6plS3
,*+IlFll Jli iit<"! iLr^ 0r<r L-r:,e .ryUl iLtJl *'" -rr Lti sfb-
sgJt if L-V..rl_2ru i-ojyr,.r!lj;! y ,21,r^:*.,t, +lJ,J"l ,J JL.a,!l -ra

q5*t-jl .e}\jy .el,-., ,*+J!i ,.r!t-lt ,fu eu ,'gUJdlJl Jr -tr',Jl

L}{i i--U" dt"Jl ClJJl, jd*Il L-,h[;;<a"if: .iiy" JJ<r kt oLtJl aJ^,J

3i ;ytJt o* l$d.*;*!t .JUll r-o3;.!*Jl iJll L,pJr*;)1.t.: b _rt*il
.;JLett fiS ,a^: ZL-,lJ4b, 

'tr{l 
4.ra:ll 4-[:r;Ltt

dJ-J.arJt irtlt 1Y,t,, \ r;

3j;rLe! q].cUJt eirylJri,,J"Uft ,Ut J LJ^b;l;rtlt .9*p*, ertJ
ll-ilt i*tii ,j (pseudomonads ( aeromonads i*.bAlJ) L-io;jl o+t :" LJ#(JI

r (Toc) t::r,z-st J_t--rS.lJ ..# ,.sJ;^^S t-Jra-Jl irUl .rLt' j* .fjll:
.(coD) CL#s u#ri "-Jiu^S3i 6ooy ,s_r-Lt u#:1r .--t-t*tr

,r-t*Jl 'tll3 .rl,,ilill ,1, g. Lt.,i l.ti:*,- (BoD) ,sttl Gi**SJyl \-lldll

=-thi 
&)UJlJi.bul ,.JlJ;.rt=i ..,. riJl ,U dy"Jt "lJti 

Lii (roc) , orJlt

* Jt*tt i,,-(r (roc) 
"r!p.e.**l-ri,l.,5 

li '*,ui."t,,I il*o etrra4.



Ao v"ill ev +J @ +:-l.tUt .rt-t=';Jt ,cli;

+J "Ul *;r3,73lt ;rUl i."5 J-e sUJ'r illju 6,t"Jl .jk+t -b; ,Je Jll

JI ,.|.*-; (gon) .-ri ;r frJl ;c .g.,;SJJ Jl 
'*^c"r:l 

;-l:Il LJ^b;l;rlll f
f Jti (AOC) q,b-Jl,J-9-,.JSU 1-Uf +L,i-ll 

"t-:^;;ar'if 
;f r-r-e rllj r i7-;r

,- "'=l^-" it*+u;J+ lr 
"le'r..\hi;J*"yl 

.9J"Jt ,j.o .t-^;re f

bv ry\.cj 9lrplll,r (Y,?,\ t)

#ijJU-r:.ei,^,JJl .$l eU*byl 4Jl d btU;;"")ll -rJis

eL*}J4 *Ul stJl r-,y ir-. .-t'l 'u'JliSFl .P/ ?l,q-lb . , \ ,ts
at

JI ;J.b) U? qJto q?ry U;:""i| ,.rL;;."^" W C', , q-r}l !'.dl.rLeJ.iJl

.rW i.-U" Jgff g oL4z;fl byritt*{ ,i!i Ur*i .$/fb+^l.I, .rt:^

.,/|*,,i ,"tS t'srl-r;:*.,1 ir.(4,JlJ U;:""!l

4 "J'U .fri -- f-rJlt is-'ylrrl5 elJy JJ<JI e **q;-r"il rdi
,-
.Uf FI +SJy,.+Ljl

l.s.l..ti;*,| f J-r-rrl Cy-i .,#j!,Jl orJ*lJ ,,JtS..r-r-ryJl ../!t i# i
.-i L^r-l+-.1 4-e e:i Lc ,. q"l^:Jl 69L.^r C 

"rb*S i-d[$l .r*.r-/iy Jft

C*g."r"t Cf, e*y.L#La1 f "Li , JL- ,I1 ,tV, t-6al*;.:-l .slll 'Ul

.G Al Jtdls ol.\1 .rLi.lir erJ:ll oli{.rLL^iJl ,j." pq.--

,A Lll it-.t'tJl ..ry-l*rJl eli*, j!|l sUlJ^ J'5 ,;jrjll ,l3Jl

.,fj!;Jl .5J'bU e1*,, i"3*< L{-lpl f ot*.,tal 6}1rLr.-"i ql-r-r-1,- r q4ar[5



or6ls iF-*:Jl ,.rl,J^r :q-J,l rtt a.11fJl a..)i-Jl r..4- AT

,* e^'.Jt .;J+ 6,: ua-,.:' C -t.7 igl.rli ;l"t ;rLo s-Jti- k*,fl LFt-y"

."r-:Jf .j,j'$t + h *v 1o--t dli , f=lU 3o L.5I )jLb..:Ll^iJt o-r,a ll,ri:-,|

.g:St f r,-$Jt #'n;Jt ,-b jr.(Y,t) dt J-l.r*r

1
'l

3,

3. .rVJ'J
$'J7

-'ltl)

-3
t;'

5

\
,$

3.
1 ;-rl rl'l

L L H H .rtJ",!t L;-,.:t-r-i
L L H H Jt-+l

L L H H dlr
L L H H 6.*9Jr.It fr,Jt
M M L M

1+JljJtl qflt) qI*Jt

L L H H J*-dt
L L H H ;rK.lt

H H H H ol"-*t^:.*,F
H H L H $,#t etz_fr ))i.
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