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~ 13 ~o ~fn~T5G~*r*~ 13 ~W•~Jfrjj~:JJa~ift~iJll~if~~m P-Jt~ 
~;-~ .~%.11tT~*•1t*1JJtiiffft!J1f!J~'4if I1"1=; liiJ a;J~~~~ll~ JE~T !16, 

~~~~~*o~~Fo~*4ifJ~~~~Jti*'1if~,tr"fT~~~~~o 

tm•*~f(]~ Dr. Maquardt ~Dr. Guenter ®!~~~~~Jttff~~ii'ff*'1 
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~~ Mixl.k '1i:iE.ll 
CmJit~ft:k~ ~ttl~J!~{t~~~) 

- , 'Pl~Hrn~a~ 

cpfN~~.!&*IN ·*MiM*~H+tt.!&~3:..,Hi.ilr~=f·~JBtHll. iiJ ~:ili+ JL~* · 

:t£i&1/i7f~**~~r .Jd:~t:Em7Jelf~lfi&# .:x-tlfrcfi11¥.J11>Jt:1: a iitttn. m Jlt ,fl:i! 
Tlf~.!&~~1¥.Ji!ldi•Rl. *-ti~ ~!Nfti.t'<ffi.~HFA0)0;(p1¥.Jt1fitlt*, 1994 ~ft!N ~ 

~-~re•~ 4481. 4 JJl5ti , jtcpm~ 3405. 4 JJl!iK. 6 ~•t¥.J 15. 99% ·*~ 647. 9 JJ!fi{{ .6 
1i1.tt¥.J 14. 46% ,if~ 228. 4 JJIJ{i;,$-J':) 155. 5 JJlliK-&6 ~·1¥.J 8. 75% I Mt¥.J~:I:~ 1006 

JJl!iK. •mt¥.J ~ ,mt:Erc•Rua~ ,£5 1993 ~tott ,1994 ~~~.~.Fttttn 11. 21% .m~ 

ttt»n 18. 01%. • ~!l:tm 13. 51% .-•mttt»n 8. 87% .r~.1 ,m.~t.&Jf ~ .~:l:~~ttt~• 
- , -~-&~-r~m .~;iJm.=UJ:. @tt&AilU~ttit#<Kg/ A' 1992) :lf i:t:.I 1. 89,$~ 
i. 29.m~ 28.17,A~ 5. 36,•M 8. 32,£5~~1N~tftlti!lf-~if!~ . *-ti 95 +tj;JJ,JIJ 

2000 ~~:a: 1994 ~t¥.J~ill..tN.ttt11n 1000 JJlliK~~~ 25015ti·•m ,Bftt~~t:E.Fcpm~ 

·VH~6 10%, w-.-~~!11Jn:¥: 20%. t§Jlt .x~~~i!:i:M~ .~ .tt:EF:O:ft!Elftt:~r:p 

•6•JHt!!Ul:. ~m~•~cp . !M.~3:..@71C*:fzUM,Mt¥.J1fiJ~:fi~tft~iiJ~. 

~m~•t¥.J•~~1fiJ~7f~r8o~ft.~~-*~m-~~•~t¥.J@~~•~·re 

••~~~--t~t¥.J~•.~~·~~tt~t:EF~~~•w~mft•tt*t¥.J~•••~ 

~1¥.J*~•~61t:E.F.~ft~•.i&~•~~ftlftt:~t¥.J~~~~T . JL~*•ms~~ 

®~*~•t¥.J~•t:EF1*~.§mf+•~m1*~~~61t:E;tc1*~. M~BWmft#•~ 

200 $~.jtilfft•~ 2000 $~. ~ifbt:EF1*~*~lf~f+~A1Ir~•jj,cp1J\m• 

~~~#-t1*n•~.~~t:EF1*~1¥.J~~.~~-t:EFWlf7a~t¥.Jt:EF~ill. 

ifil*'lI~~~-~•Rtt¥.Jt~i¥iit. 10 $&f;* B~hl§m M{*4, ~1Ju~J ,m-,1JUI 
I~!Mlitf41!1f ,~1f~~-t¥.JI.!&1*~ , 10 $~* Bt:EF1filt4 3. 1 flllll! . m-€!1fiJ*41¥.J~ 

JO ·**•itiT ~F~u • .,-i'i1il$13o%~~ 9300 JJ!Ji{{ .~-0£7*4~ It$. 

m-r•m~tt~••.i&aMm~•~.-~t:EF*~~•**~•••·1'5m*~• 

*~tft lt,!iif!~*· IMH1Xf4~-&ll ,1990~::ttJi(rtf1-1*'1~.:IJ~FM•~ 11. 46kg, ifif~ 
IN~ 18kg tr.ti , !iif!Ml*t¥.l.FMM~H~$ftlN~ 70- 75%, mi~®Yl'Jtli~ 90- 92%. ft 

IN*~•j:j]*4~ It~ 2. 8-3. o, mi~IN ~ 2. 5 lr.ti. Jlt~~.lfT~I},(*' mr*±~~mi& 
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1fi:M:fii:ti~•~tfJ$tJl##W~::kB;ut~ ,1992 ~!!$tJll'fJilf.1:i- , mi 1994 ~'-7.fil#~JI 

M. iUflltrifii"B .~~~m~--~~.llt'fJ:l:~!ftfJ!g(~:Jld1iJ*1l~~~I )§t'fJffi"~ l:.!l:, ~~ 

~F~**•~J:.*.~~ftITTl'fJff~&~•w~~~~~ .~nmr~em~tt* .m: 

- :W:Jf ~~tfJ1fil*1J Jf9:, ~tiA~~t¥.JifiJ*1J ,~f=WJ!~&CJ f=~ . 

=, M t!J$J:t£ '*111 ~ Ei JJHI :h 

•J:.m•.fJIJ~~m••~$t-1¥.J•~:11~••1filM~ifiJ*1JI~ . ifii1fi]M~•~~1fi] 

MI~$tJll¥.J1t!f~« . ~1\if .~Wl¥.Jll*~Fli~il~jf1Jtl. ffiA~6Wt-Oi 333. 62Kg 

0994 ~) .~JfH1=1filMl¥.J-Oi6 20 Yoti~ .~IE11iJM~~:f!Hifii ~J\!.1¥.J . •BiiM .2000 ~-

2020 ~~A1filM~tttt¥.J~ o '-1o.24 - 0. 83 fl.~ . me.rM11iJM~tttt'fJ~ otE o. 24 -

0. 48 fl~Zftij. -~ililM~~~!IW:=:"f'-lt~:-;f!jf:IJpfltF• .!liQi11iJMt lt-M I= 
:f!!lilt$tE11iJM1¥.J~JD-$, :=:;f!:Jf~~t¥.J11iJMJt•.~~~m~~ .~:M:!iiltA~~t 

6Wt••~1filMMB~~~*·ifiiB~•m•fizW•t¥.J~~-·fJIJm&•~w•t¥.Jtt 

*Z.-. 
1, 1i,U~J~Jlliti.lft"JJO$QMla 

z*•ftmA•!ft¥.J~•1filM.m~m~•z*~FW .z*F•~~~~*AFt 

1¥1 20Yo ,M 1992 ~tlttt~'-1o.1 fl~ ,ifii1Ut!l~Ht~~~. li~z*W~iltl¥1*JJD•$ , 

m~fl'-~1¥.JttJJ, 1t~B*W~iltt¥.Jtt••<t~6•t¥.J 50- 15%) .m .Rfm*Jmz*• 

tf1 10-12Yo ,:tzo:Jltbo.A.ttna. PJ~tt••tfJ*JJfl$f!ilt 4o Yo .~mPJ~**~~-tfJ~ 

11t1. W..liiiJ~~ilf•~tJf~tfJ~~.~~.z*s:?~*W-~tfJ*••~!f!t« .ti:~• a 
~s:ti~1Jtll§taffi1Jm · ~*JJD$PJi!-~f!ilt . 

tJUa~AftlEI18.rM1filf4tfJ~!l*•· 1993 ~~FtfJ::k . .H:tJflf 470 JJ~ . ~fft# 523 

JJIJil!,~fft# 488 JJIJ!l:,BITTtfJM8Ni'1JJfl$:SHJU'170% ,50 Yo~1J,=f soYo. Ii8.f9i*JJfl 

$tflilfr~*fl'-~tt¥.Jfl'•~ffi~*~m~~~T*·~~~ms.f9it¥.J~~~~w~ . 

~w~•*•m~•m~~~tfJ•~~.~~·~·~•*l§t'fJa~mPJ~m••-~• 

D,ft«DtfJ?tHt$ ?t!tljliQi 10. 28% .10. 40% ,13. 92%. •!t!~Jflli$1J1ftJ8~Ii8.f9i*J 

.ffl$jljQj 10% , ft~itiiJ"Wt~t##:t~ 200 Jfllif!. 

2,MtfJ$J ~~*4JUi~*~ 

ftW~•r• .~tFtJ~~. •, #f1rt'fJfE:11:i-,::k~ dt1ft'fJ 1J'~ --~~-~~lit~fili 

~llJFdli ,1zn*••· d!=f*JJ0$ilf .:¥+*tt1t?t:Jf$t*JJ0 .~tE-~fi~l:.~°*Wm~ 

·~TW~,1zUJDllfJIJ1ftJ~~~~i8T • itiiJ~tF'11t~tfJ11iJf4~D:~*JJ0 . 
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A. ~1:i-~t6J*=l 

~ lliI~ml .m tF1li.IMl¥1~~±~~3i.*,±.F~:tE*~t , ~~t , fl! ~~::ff~:k~i! .~:EU 

~m:nit!! IK ,1znU$,fiHL...t.m. ti~tis•*•~A. wtaz*itl!IK;Jt-t~~11nm~, ~ 
~,:;k.,1J,•~1¥J.F:I:~~~ ,fi!'tffJt1S*1f-~1¥Jtn:ff*l~Ff .~ 1ipf!Jl:l:l7 JLf+5f:~ 
~i1ij.f4ip '3-IB~-({3-glucans )lJJ~JHJB(pentosans)1¥J'$°:1:. *:l:iit:DiiiEP,ij ,:t£~ ~:e'-~ 

ip~1111~.&:tr-Jliffi!J1fiJm11:i.IM*1J.m$RJ:k:ktl!~ . ,J,•,*• ,~•,fl•tr-J a taip~t111iiM 
1fil mm-ft$~ftiti~fm-«J¥1Ji&f!l <Marquardt, 1992). ~ffJ~Di~l¥Jif~ tB iiEP,ij ,11iJMllR 

*~a ta<tS" so%)1¥J ~.m~~• o. 1%tr-Jtnliifi!J1fiJm a *111tt1~ 10. 44% .-.!:3 z* a ta 
:kfl'.M':lf?-. i1iJPR:k• a fQ(60% )tr-J~.mtt~~;hu o.1%1¥JtiRffi!J1fiJFo~ L2,3 JIJl¥11:* 

itll:*J}tl!t11111s. 0% ,12. 0%~ 12. 2%. ttMiit:llitll.~-«J~-llJJ.•*· ~·a ta~1Jo ~-lU 

•••m1f~-11JJ.1¥J&&.••~~•*1f~$1¥J~••4:tEam~~:hll•~•~m . ~• 

1¥1 a Jt~,11iJM~-ft$:k:ki&* · 

a~m•tn:ff#~~1¥J1f•tF.m.~@RJ••~1f1li.IMW~l¥1*•·WHRJ~--~ 

--~tF~tfJf+tt~~. 1t**1Jffl±i&. ~Jl3T.f1Ui!tf11:.F~iti!.. 1m: U$JVTUtf1mmfAl 
~. RJ~~ttiUttr-J:k•, x 11tt•m~:t&l11¥J 338 ~'J'• .;1t;n::1:~~ 12. 6 llili/~l:lli~...t.. 
tt 1J, • ;n::a ~ 77 % , fi! ;Jt ~mt~ • ~ 1r tF '1@ it. :!lll ilUIJ .m ;Jt ~ .Ftt ~ :ttl tF 11iJ .f41Jo l2.( f+ 

tt, ~ ~ ~ aM 1f!J r-z.m • it RI l2.( * • '-1~M1Jo l2.( *11.m • 
~1 ~~~1:i-~t6J~~tt-~~~~~·· 

f+~ ~-li••<g/KgDM) ~-·(g/KgDM) ,~it 

fa<~7t) 0 0 0 

~~ 1 28 29 

z* 1 43 44 

tJ\• 5 61 66 

1Nwt• 7 70 77 

*• 33 76 109 

•• 12 89] 101 

* 51 § Choct ~ Annison, 1990 ~. 

~ml tfJ *ti, tXtsil¥1 .F:I: e :;k. M 1993 ~t/HtRJ ~ o. 36 1Z IJil!, 6 ta it .~.F:l:l¥J 
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21% ··~~11il$Ht9titft~l~Ff* -~~ .~~t'f.J~~t;t'A'~~r;IUtlt,l!PJttfa*Jlfi, 

~~*l!PI~fa*••·*•*llPI~ falf.fU*•·1SPJttfa•1*•~ 1:t$'7 i. 23. •<n~~ 
j£?£~~J:llt:t=r~~.r£*• a ta'4'~tnmR*1HfiJ .~a :!ftltRJt!~ 1i. 10% .'7*•~ 

1fiJ t4 t'fJ *1JJ1Hf ll$ T W ~ 1¥.J ~ ~. 

i1ilt4:R!i~!l!11~•~m*~~~~ *. •mili1*4~~* •. '4':bo*f'P~ 13 "~••~1f!J 
3i 1t 1lil t4 ~if~ .. '1irn1i•m11i.l*4 *1J m ~ * af ll$11ilt4 JUl , It1r.•ji! t'fJ 1liJ t4 ~ rt~it!!. , ti 
~T-'7W~t'f.Jtt* ,J!.5C1"rfillt~l~!l'a-~*~rtAW+~m:~~~.Sl. PJW. iJ-'7, Mifi!J 

m~ema•mw•rm••·•~Mt'f.JI*1t~•~1t~~~~r*•*~rt•*~ 

~*m.~~~i:pm~•*~a~•®~RJ•fflt'f.J~m. 
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~~~• . ~•m•m-tM~..r...:lk~~Ja•*~~~•··~~-~.lfl-J.--•4•~~ 

# . ~Jfli"M~.:lk~~~-t.*••·~~1•••k~t-~~-.~~-~~~· 

*•*•~.JL+•~~~~l•*~~#~*···~·-·~~4-t~~#~•.~ 

~~--~t4~4-t~ITTft~I~~~4hM~t~~·~-*~··~~~4.&4-

*~··~·~m~•~~a•.~~k~~~··· ·~lO&• a &~«Wft«~~o 
·I±, ~~t:t~M~;f1J .If) 4-.fil ~ 0 ft JtA:..!r .-t-~ 1t*i:' m ~.ilg~.ML\!t4"9?**i:~M~ 
;\!t ~ ...- <.I\:>-- • 14-~ 11. ~ ~ * +r Jc~ J.; a a 9? I~ , El a t Jt * ~ !El -r 9? a i:" • 14-9? ~'I' 1. ~"" 
i:, f/J#l ~ ~~ Jl_,.~;K *.. !I i>t,L~it.Jfl •t~il.f. El&• ~#19? ;f1J .If), ft1t f/J4hM~;\!t 

#lit i: . .fit~ M~~~~Jt .~;f1J~JtJLJatf/J4h;{.~. 

- ,51§ 

•mrt•~~•¥MrAITT~•~%~tt¥.J"•·~•*~-~•~~.:tEn~. 

~~•ltt¥.JI.it-1f ZitMT 100 •JJtr. b\JHW, diillJiii (Aspergillus Oryzae) 9='tfllOC a-iii:~ 

Rt¥.Jtt.i!CT 1984 ·~-ii~*J· JfH: 'tiflil!l'l.t*4.itt¥.JIJ3::~* ff llB•<Aspergillus) ·*• 
(Trichoderma) DltlJOr~;v:~~~-*li. :S:i!It¥J~[Z51!ift~ B~~JIJ] (f.JS, "tzlltt•S .~-Ii~ 

••·-*•••J£ff1llli, ;Jt:(E~JIJ] l¥J if8.!&~~ 9=1~~ (~~#Jllltt•) 0 

:M :Ji: JL•, :tE-00*4I.it 9=1~JOY.lAW EY:Jtif!J:ll: t¥J IHg fi!i§f~~- <~lilltfli) -*~ 
••.m:•w.ms•.~~•=tr••<!A!.~ D. :tE-00*4.!&i:f .W$mr~·• .t!!.:tE-)E~.ll 

.t.m r~111Jf4. IJRJ9='*1l~•-OOf4 "till*~ ,,J,~ .Jl~l!l 1J'JI~ 9='~1:lii:~$ltl¥J~*J~Pli!. 
~gw•~*~~-~-a~i:FM•~~•1¥Jm~~~tt . ftX•~WlllMS•.~i!Il¥J 

~.:PliJF~~aJi ,JSYJOfilUW~-00*4~ :bn1ftJ. ~-Ot RJ~ififi•ilf~t¥.J~JJO$, ffii ..El RJ~~ff 

~~~.~~~-oo~iti:filtffTW~~~1¥JJL~•§m~~iltms~m~t¥.Jms•.~• 

BliWm~t¥.JBliR, i:f lll ~1:~•1fiJ*4 i:f l¥J ¥J.!!Jt;t~~ [Z5I -T t¥J ~~~tttr •lll #J.WJ.!f.WJ*ft13 
;o•m:~m~i¥Jm:ma. 
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00 

~1 ~~*4 tfi fl Jfl 9l fm~fi Jfl r.J~lHt &~ 

• ~ m; !fJJ.1 ~ (Jg ~HIUUEL:ffl 

13-li•tt• 7cl:,~l: ~-flUMMJfl ~:iltg*!fJJ.11¥171Ht155f!Jffl 

*••• !J\l:,J\ll!:l: ~ff£ ti!i ~fl i!}{lttg*!f}J.11¥1¥11l 1t155f!Jffl 

!J\J\ll!:l:,*• (jt'I?;~~?) 

13-~~Ltf=tf !ii lif'ffl"~ ,3JJJJPlli 
~ff£ ti!i ~fl 

~;tttg * !fJJ.11¥171Ht 15 ;f!J ffl 
(:J't'E~~?) 

tt•• ;ft !f}J.1 ifij *'4 ». M H• rtt n-tt• !ft :1m • 1¥1 II.&®: 

ms• ms.IJJ\'. ms.IJJ\'.7JCIW i!.t:tt! ii s .IJJ\'.1¥.J 71Ht 

!ti • '!ti Jftj BtiJlti7JCIW ~m -r rJJ t!it i9J !fJJ.1 

~~- ~ ~ *·~~ ~ rJJ t!it i9J !fJJ.1 :ft :1m ~~a 



*~~ifM~~••••~*•••tE•w•ttia~•~em.~•a~*~~ttJ 
~M•*•·~--~-·~···•~M~~g·~-~ttJ•j}-li~--~PJttffi*• 
• zti!iWJt , lt{».~tnn~~"Jm~tFm~~. 

=,~•••r.Jta*1;1*1*fi 

l}-li••~s~.g.~z$••*••$~••·£*M:1;11,2-l}-1i••·~Ht•:rt 

i£.fl:~ttJ~~l=l'.l~ttJ<ttttJH!!.1iJ1;1 ft ~.m$fiP•~ ~-·· .~li•ll~--m;tiNi-
li•·lt{~~~-~M~•~.~-81}-li••*TM~~~~··mlilli•~*T~tt 

••w~. w:Jt£1i••!Jl~ m~~1ittt~j:ttt••w~. B~J!41.~••~~i!lm: 1 ,4 - ~ 

- 1 1,3-~-Jl,6-~-~ l,6- ~- 11,3 -~-~ 1,4-~- 11,2- ~-~ 1.4-~-. ff:tET­
~~~JJ@l~~ !}-Ii •• : i-3, 1-4- ~-•••m 1iti:t~ l}-li1litlJ1';bf..titM0-3>~ 

<l-4)-lj.=ffifij~Jlt . :Jt~~-~!A!. Fincher and Stone (1996),& Pitson ~A0993)ffl 

~~. 

~~~---~·•$m•Mft~,@W$:Jt£•~tti&PJ1;1ft~~-··~M~* 

tftilffftttfiP•.&Jt~ Ji&JB;ttJ Z.rfltlt11.$1J, B:tlJ* tli Jl,fiP j}-li••~flilW<Pitson et 

al., 1993). ~~~ ~--·~···~M711~T~ 2. :.ll1K' !A!.ft:J~~~- ~li•*B•*A 
ff:ifr•M .~7Jefi 1,4-~-~ 1,2-~-li••aiiZff:ifT-JtM~M-flJ:~--~ttJ 
•• 1,6-~--·•nt:rtif•j;'T- 1,3-~-~ 1.4-~-lilfM•· 1iJm$f+JOI€;-~. i.f 

$if~:l'~Pi-W 1,3.-~••••~#Ul$••mm<im. ~•••~~~~mt:~m .~ 

~-1un1~~if c-3 vr~~PJ•*•~•~•ir.t ,Jt1J ~-w l ,3.-~••••#1'7JC• 
1, 3-~-liff=fftif,-11$.Wlf(• 1,3-~-~ 1,4 -~-IUi=ffil<!A!.OO D. 

B~iiE~.~li•ffW,7t:Jt:fl!~-W.~~-~$*7JCif , ~~1iJ~· ~---~~"1 

tt.w~~~*~*~~tti~•~V'tfli.*-W-~-••••~v&~~j}-li••••~ 

ttm•••.m~~•••ti!i~Jt~~~~~•~.~~.m*-w••••*~•~•• 

·~ti!i~Jt·~~-.j}-···~~-~--~T-Pi-W~*-W~f+~•···~~~fF 

m.~w.a~••~••$R~~~•••ms***'·~~~~•~*PJ~11~•~m 

~•••~•m~•••~Mm•. §~~~m~~w~f+~-W~••••&PJ~~• 

~-W~*-W~•••••z~~~~fFm,1;1*~~·~••••~~Jt~~n.~w~ 

~a~•~V'tfli. 

bl.1J,~itits}•illllkPJ~f8*•lfB~~~&Ul~(Fincher cad Stone,1986). PJ~f8* 

••±~mit•<PI~1a•~*•>m~.lt5l~A«J#ft-z'1~••·PI~fa*••*Titi 
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3. 2. 1. 4 

3. 2. 1. 6 

3. 2. 1. 21 

3. 2. 1. 39 

3. 2. 1. 58 

3. 2. 1. 71 

3. 2. 1. 73 

3. 2. 1. 74 

3. 2. 1. 75 

l,4-0,3,1,4)-p-D-li•lfi 4-li 
•ltJ1.KfiHi 

1.4-0,3Jl,4)-P-:tt:.GtE-li•lti 3 
(4)-lfi•lfi7j(ffi'.JI 

{tf:Ht ~ 1 , 4 Ji tfH~t pg {J] 7.K M lit~ 1 , 3 
~ 1.4 ill¥.! P-:tl:.GtE-li•lfi7.KM 

~li••H~1¥.J~•~m•~1¥.JJ!Mll 
~Jj(fift::tE C-3 m§~*ftat.~lf 

7.KM P-::t:i~li-ltil¥.J 1,3-~ 1,4-
J!ll. 

~~~-·11: P-:tl:.6tEliltiH~~~7.KMff 
tf:l p-:tf :.GtElilalti 

7.KM 1,3-P-:tt~ -li•lfi1¥.J 1,3 ii 

7.KM 1,3-P-:tt~li-ltil¥.J 1,3 it, ff 
tf:l a-lfilalfi 

Jj(ffi'. 1,2-p-:t;~ -•••1¥1 1,2 it 

1.3-1,4-P-:tt:.GtE-la•lfi 4-li• J1Cffi'. ·~ 1,3 ~ 1,4 ill¥.! P-:tl:.GtE-li• •*•• •1¥1 1, 4 m 
71-{JJ 1,4-P-li•lfi~ 1,4-P-:tt~li-ltililaltJJJ(fmlf 

pgtJJ 1,6-P-li•lfilf 1,6-P-:tl~1ii-lti1iilaltiJ1Cfmlf 

J1CM 1,4-P-:tt~ -li•lfil¥.J 1,4 it 

J1CM 1.6-P-:tt:.6tE-IUf{lfil¥.J 1,6 ii 

~*PIE§ Pitson ~A0993) 



I 
0 

~ lil 1 7fif•$lU11~tn1,3,-~···•xt l ,3-/l ,4-~~we1iJHll'fJfl:Jij 0 7fif•$IIJltJJ*T C,D,F ~ G •• 
W~tJJ 1,3-~1i-l!ffltJJ$f B,C,E ~ F tl<Pitson et al., 1993) 



~W J3-(1-4) - ;{:j~ - PltPM*Wf~.±:-D!.!j-~$1' a-li:M!~fJrfB~llf1i-~:a: 2 ~ 32 {u. 
illlk-ftrm111. <.!:l'.OO 2). Mffii1Ef&$fltf~'P · !§.~ Btliftl BlUH~*ilfl1J' ,ffi.t.p~~~#:Bt 

~t¥J111.m . ~=f~.~~"•m~•~~~•*•· ~*·~~m*•~~*~~~-~ 

t¥JE~U~j!iiJftB:ftlza•.~~~•*i:p.±:~~~•l'f.J~~m~•m~.!:l'.m3.~~~ 

•±:t:w*••m111..*••lt{t:tlli!~:a:~Ht•..t. . *•~~if 0- 2 ~ 0- 3 f!L:R•z 
~~.rmXB~~~j!iiJttB~o-2~0-3;ftl*~·~~fflJl1.~Xtit#~~~-~~. 

ffif~.~~JfJ$a~•1f~~fitJA~il~~~ff4t#*ifj!iiJt'lfS*•M<Wuban et 
al. , 1993). 

~'*~tt ~---~~~ffi*•·~~~~~·tt~ 
V,,{ firt¥Jlilf~ B~ IYJ, 7JCmtt-1i•tfli~j!iiJt'lf8*•fit¥J~~ttI'.J~1J,~,~~, 1J'~ 

~-::k~ftl~~i:p(fj .±:;t:t;t·tni111.* (Annison and Choct, 1991 ;Campbell and Bedford , 

1992; Bedford. 1995;Marquardt,1996) • ..t.it~•l'f.J-.!l:t;f!fm tt•.!:l'.~ 3. ~·iiEPJJ: 1J' 

~-ll~~1Nl~t¥J7Jemtt~tst$fill1.*.±~~~-·· rm::k~-~~l'f.J7Jenftt~~~tst$ 

tllf.±::t:~ 13-liJ\Ui. ~#Jt¥J~*Nl~J~7Jemtt~~~lSt$1f*"ltWtJ.Jfff~. ffl1J'~~~~ 

8tt~~t¥Jtt•M~~H~T~~~-. 

~-~~-tt~•-~13-1i•M*t:ftlBITTt¥J•~•MMJt~X~Jtfff~.~-· 

t¥J~mm ~~"4~•fi{reJ~MJt <Bengtsson et al. , 1992) .:fiJfRA!AJA•~tti:p*pHtiiJJi 

f+~mt¥J~••.nP~t'lfs*•• 1~1 • j!iiJt'lfS*•• 1 w~nrfa•Uti!fl./$1'*•~ 

~i!~.ffiij!iiJt'lfS*•ti 1 *j!iiJt'lfSM~tfi~xit/$1'*fiJl~fffi!<.!:l'.OO 4) • ..t.itif~ 
A!.il~~~~-~fp¥i:p,j!iiJttffi*•M 1 1tj!iiJt'lffi*•M1IA~~tt.~~~~i:piJJi 

fit! 111.**:fitl?.~1!~. ifXB~· i:p .~-flJ~•Mt¥Jfff~ f'Nts?. <Fincher and Stone, 
1986>.~T~~Jt~~.9~ . j!iiJt'rfS*•M • iE~!'hil*•Ma7JCM,J!~Eb=fj!iiJt'lfa111lJ 

titt¥JYJiW.51®{reJ, IN~~iFl~. ej:tJ*•••~1'*•M±tif{reJ~J5:$. ~IV.iil:t~fifB~ 

lliltiHal'f.Jf;:JfJJA~•-n1;ic*~j!iiJttfSM. f§~ • .m~•ifillll;IJ•a-t .~a!*•••l'f.J~ 

--~, ~fft.llb-T•=t+Jil'f.Jf;:JH .~«Jlt.RJH*•••~t¥J~U~. 

~mttl3-•••:ftlj!iiJttffi*••111.*t¥J~~Mm•:X.~f+~~~«W$:a:~~t¥J 

~•f+~.rm~~~=f~-~~z~~fpf+,Jj~~-fpf+tf?.~~~.~~~~~·i:p~ 

f+ti5'1~7JC~~@J*ttl?.Fli*-1f~,fpf+,±Jl~~~-~U&~il,®:~Jl1.~:&t:ff:iH4 

~~Mffii~{t (Henry, 1987 ,Saustamoinen et al. , 1989). f§l.I~ ,Scout 3t3't::k~ It Bedford 

~1f::k~*I$l¥J*t§f£ ~li•M<Rotter et al. ,1989). m~m~~Tt.lit!!.IKJl1.~t¥J::k 

~~~~.!jmt}Ht!!IK1¥J::k~,~~fff It, lltr:#t¥JM~~7JC~~-*it~=f 15~. ~.9t.t:ff: 

Ml'f1~•~Mtt~~~=f~~~~.~~~~w:r~~•t¥Jm~m~.w:r7Jemttl3-1i• 
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...... 
w 

OH 

OH · 0 

a-(1-3) 

OH 

a - < 1- 2 ) • < 1- 3) - ti. t'i! ~UJ t.i'.I: 10 M ?Ii ffi~ M 

0 

OH 

OH 



2 
1 G~G 

' (A) q-q-q-q-q-q-q-9-q-9-a,G-G--
X-X-X-X-X-X-X-x-1x- 9 , r. t ' /'Ac G -3 J} 
4 5 f..--7 

F X.X 
i\ 8 

(B) X-X-x-x~x-X-X-X-X-X-

(A)ll-ti•• 

<B)~••<lliiinrfEI*••) 

G-lillitlf 

x-*• 
' Ac-Z.M~ 

G-ltifi& 

A-lliiinrfs• 
F-lliiJftftt 

• H+-i(il 

1. pg{Jjfi••• 

2,£Ht=•• 

3,*••a<pg-tJJ*••M)7'r~~OOIM 

4, Z.1$\:*••lf• 
s,fi•=tnHtt 

6,lliiJtflfE!~Pifi-tffj<pg~~Bf!lfj) 

1,lliiJa~m• 

8,*•*• 
9,gf!t~=•tr•1£t!tf~nw• 



7j(mf£~Ftf~$lfl¥J*:fitZ % 

•• 3 

liPit'rfSti 

* • 
••• 
Jt ft!! 

-~ it 

?t-T.lf-J:\Jllt (M~xk- 1 ) 

.lf-J:!J?t-T (M~xh- 1 ) 

$?tlltf.£(Mw/Mn) 

*'5~Jl[11J 

~"JJ<.jJ g/g• 

;f'IJM~*11llibfJ 5 

0.6 

238 

264 

43 

135 

680 

255 

60. 5 

4. 2 

1. 7 

0.41 

+ 

1. 7 o. 7 

254 281 

364 267 

55 334 

46 91 

719 673 

770 569 

90. 3 66 

8.5 8.6 

5. 9 4. 0 

0.47 0.42 

+++ +<+) 
L ~BU4* § Gierhammar and Nair, 1992. 

2,1J,~,Jl~ft11J,11~•±~*liiiitifS-*•ti .::k~ftl~~!iltl.±~* 13-li•fi. 
3,"JJ<.ft¥E~JliJf'OC¥JJ~•tBl¥1*:1: mg/g • 

1. 2 

66 

75 

481 

29 

651 

665 

89. 7 

7.4 

4. 5 

0.49 

++ 

1. 0 

81 

63 

443 

53 

640 

446 

66.5 

6. 7 

3. 1 

0.44 

++ 

...... 
ui 4,Mw ffi?tr1¥J.lf-J:\J11t:I: ;Mn ffi.lf-J:\J?}--Tf£:11:J [l)]ffif.StlJJl, •f:ll dl/g 1 *"JJ<.jJffi ~Jl-=ffl!6lr lgtllf;t"JJ( 

1¥JflgjJ •• {ll g/g -=ff!!. 
5, ili1PllE~fiP~!fPlmt¥Jm~t ~*11llib1J ~ili1Pllt¥J ~~, ::1tJt~"JJ<.mtt~l=tE*3t$tB*:ill¥1 ~~. 



-[X]m-X-X-[X]n-X- m~l 

I I I n ~t 
AA A 

AA AA AA 
\I \/ \/ 

-X-X-X-X-X-X-X-
1\ /\ 

AA AA 

004 ~~~~ttffi*•MI~I~-~00.A=~~--~ttffi~PftjMft 

~~~.X=4 ft,(3-tim!*•PltllftjMft~,~*4* § Bengtsson et 

al. , (1992) 



••~ttffi*••~*·~~ . ~~.~~~-~~·*•tt••~~~~-~#··~ 
~.WL~~~··*·~~~~fO~~~-~~~.Afl·~~-~~~mr~••Jt 

E•W~····· ·•w.~~--ei'iJ~M·~·~*··~~*1t*fJW•~~* 
!1l iE. 

1i , ~ :ba ::f' fcJ Ii 1t!J~J a>..J ~!JR: 

;££~ ·• e _fR,Jtlt~*'J'~ -*~fll~~~~* e t&i:Fm:buft . ~f1ti'iJma~J!t:.B t& 
g~tJ~*1Jm ,WJ3.i'iJ&•tr-TltftU~ii <~* 4). ltif1-J!!:~$i'iJ ~TM. Choct ~:Jfi 

~. 

Lr4~Bt&f0m1t!lm~-~tt 

2, ill*g~~Jtlt~Dlf .WfOM 8 mt~ m1tf011.&i& 
3, cxtJ B fR~*XW-fUti~{l 

4-••*it:&,:lf:Wf011il~~{t$ 

5, r4~111~~~f0tl~JUl:i#i; 

6' nif ;J\ w fill~~ 
1, cx~fili~1:~1f 1fr 

8,r4~i**t 

9,r4~*ttlt~~**• 

10, r4~~tttt~to~ 

11,~~t:l~ttttit ,-§.f.Slt,iH.f~~-

L~itlltil~~ Annison and Choct,1991iCampbell and Bedford, 19951Marquardt, 

19951 "Ji. ~Jt-/tEJt•. 

a~i=F•~•~••~m$~-~~.~e~~~••~fl1~•.~~~~tJi:Fmg 

~~r1t:I:<~•• 13-li•M).~Plt~••~r.&•.~•~• <~ -•~t•~&e••ttr 

~) '~tJ~~at<fdJtt~~~t•~&.EY~~~;fjtJijk~)~~ 0 

~~~~~11ilMi=F•~*•••fllf3-li•••mtta~~mMam~••w*~~ 

* 5. -AltWa .~~~~~~i:p ·*1fltt~~ttf8*1HI• 13-li•M~*it@ftnlft~,Jt 
~~tt~1:*~~~~tt~@tnl6~ . ~~~~~1'°fl·*~~~~ttf3-li••·Jt·~ 
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~5 E~~~~~~~~~~8~-~-~-tt~-~~~~tt~~~~ 
~ 
00 

Ji.*l 
/j\~l ~~I _7G%2 :tf '.JC2 ~ ~2 

(Katepwa) (Prima) (Bedford) (Scout) (Terra) 

fiJ WH'4JiiJ t1L fs * ••3 0 + ++++ 0 0 0 

fiT mtt 13-lili• • 3 0 0 0 + ++++ ++++ 
~~Jl3 0 + ++++ + ++++ ++++ 

~ m: 102 110 124 113 149 146 

*4/~:lt 100 96 85 96 75 84 

tl~.iE a m*xJMtiittm' 99 104 110 106 142 133 

a m*~m s ~~1Ht$5 98 102 106 105 129 123 

Bli lib" 71Ht$ 113 185 293 

1Ml!!:tl * 7J< ii 98 88 93 

JUL~:ii:ii 926 836 

5!~*m: 91 6 786 

Ltti!JA!. Marquardt et al (1994). fls:f:t*••Ji;ftl 13--lfi•l!MmttiWi. 

2,tti!.W. Friesen et al (1992). lflmtt!PJtl:ff- 1. 

3,f3-lifi~l!;ftl lliiJ1lrfEl*•llM1¥.J*11M*:l:.&JUtIE!Z~m: lit +%$:P_~ffi. 
4, AMEn ffi1lt~.iE;&Jmftiiffm{l. 

5,APD m*x.w.m s~711i1t$ 
6,~*4*9 Brenes et al. ,1993. !ifr.§"•Y.:l:IPJtl:ff-1. 



m~H~W'NHf. 1ma.15•tt:l:ffi0i 46% <1Jn~:.f:baftit¥Jillt~ ioo 1 146 YU .R) ,•~ft 
iittm AME •• 33% (2577 I 3423 kcal/ kg a .. ),Jlli.lltittHt$tl!iii 193%07. 4 I 51 % ) . 

~~•&.~~*~~~1¥Jam~•~~• ·•5•~Wl¥J~*~•:.f*~"tt*~*• 

•··~~ffi~~-~--.~-#~~--~~~,~fm~~~-.15W~•Ifl•~m 
i!m1t.!lnil9fi:?JHJHiR{.~7}(fi: <~~*JlJtt•)~t$tt!!:~**fi"f~~fm~7}(ttltt~F 

~*••<WSNSPS)$*7}(MUil1J®:7}(1¥Jfmj]"f~fl*· tttl!!:~*]j(fifif-flf¥*1t~. 

~~mM~••••~~~•m~~~.~••~•m,#~-~~•m•a•~•m. 
)}.. ifij "/&' ~*fl t¥J I'; t # ~ ~ J( m Kit =f it: m I -@.rt fit ••• I i'F A. !Jl .I. Bili 1iif ( dt! • y\ij As­

pergi llosis) {j(J if!! =f tnf. 

~~•a .. ••~••am••~mm•·••~1t••~RtM~¥mx.•••~ 
"/&'tt~~wm••~~ram•ff~~m•~~=r-~~,amx~~*t¥J~tt,mmat¥J 

~Htt~tt:l;~&z;ue~tt. ili#fl~ "f .~"1.ltti¥J7}(ttltt~F~···*•iiit¥J~•, ~ii 
~•ro~~t¥J•w••~•x•~~m. -~ifii~,*~~~~**ttltt~•••~•· 

~w•~~••••••&.~~~••*~•1¥J~1tm*••,•w*•••~X£fl 
*t¥J•••~• .a& .~*1¥J*tttt~Fl>f*••••mfff ,xw~e*'Jm:.f~m9', •w 
•~~e.~*•tt•~•••*••~am••~•Rt~•~•!t•~~Mff1t$.m 
a•~~.llti~•~m1t$~&amt¥J•~ttiit~.~*·~•~~~m1t~t¥J•m.tt• 

·~**fi:~tt!!:m~~~--~~.~~~·~-~~-~X£•~~&~--~*lff 

~~m•hI <X1J1x~1Ji.f). 

Annison, G. ; Choct, M. 1991. Antinutritive activities of cereal non-starch 

polysaccharides in broiler diets and strategis for minimizing their ef­

fects. World Poultry Sci. J. 47, 232 - 242. 

Bedford, M. R. 1995. Mechaism of action and potential environmental bene­

fits from the use of feed enzymes. Animal Feed Sci. Tech. 53, 145 -

155. 

Bengtsson, S. , ; Anderson, R. ; Westerlund, E. ; Aman, P, 1992. Content, 

structure and viscosity of soluble arabinoxylans in rye grain from sever­
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~1.Jn9~~&~fftt~~ii•if*61f 

#Ht j~j'ft ~~Ml$~ it$ 

M. R. Bedford 

<1t~fiiJ~(®~:fifm0~ ,PO BOX 777 , 

Marlborough , Wiets, UK ,SN81XN) 

• ~ -!J:-PT Jf j}o Ml .il ~ Jl 4? -ti) ft~ ft (ingredient) or ft"*' Jt 1t 1'- El • rn -R. *a? rt 

1't • .& • <f' .s; ~Jt~ ~ 4? ~.f/-.i..4-..t.·J· *,·I· .r. **" :r, * <f' ~r-r .ta1a*-••. *" * -t, ~ -t. 
<f' a? oc~ ~i!.J.i 4? ll- 'l Jt• <mixed-link !}-glucans). ~Jl~ ro - ~~Al~ :k .f/--1- .:t_ 1iil tll 

L ft JQ ~I~~ • .$.MJ.ili!.o!f. k.fl--1- tt~itJe.1fJ ~At:Rtt ~.l:J#-Jirt1'tif .lt-4"~ .tr•~11t~. 

i!•At~~•ttm*•a~Jt~~~rt•:Jt-~••-±!~ft~~~. 

1l.•1a?a•~~MJ.il~Jt!i±!~ft.:t_~••ff~tll~~.aR~!i±!tttt~.o!f. 

::r- :ft1 -f 4? -1- i AJt .o!f. .tA. 1t 4? ~ Jt -ft !1F l3J .ff ±a Jt.. • Jtt 11- , a .if ~ ~ 2: iK. A , 1, ~ ft ~ ~1:. • ;t.. j}o • 

~A•*~m•-a-~~JJo~~~ .i!orftmf~~a&<f'Mn•t~*"Ml.il•~~ 

&a?•±•~!~at~Jt.i!~~!;~JltllL~JQJi!;l4:*~I~•S~~1'-~*· 

ll.11& 2 iJl. llJl ~ Jt rt 1t-. • "!" lil MJ ~ ~ IJi , ft t *" 1. .i. n rn -R. * .Jl. ~ .1. t- '' fj ~ • Jtt • 
o{;JS 4? ;t Ill. e..tt 1 ~F "'1't~Jl ~ a •.i!~ llJl *-• •14:'1" ~ • i'llft ~ft Ii? Iii -R.~ ~ :t3 

oF1, ~ ::r--¥--¥-'1-•I· i. •it. ,i:.j:4Q..il 1 1-t~ <t-R..14:h.S ~ -.o!f.?f ~ . 

-, 51~ 

~•a~~~~ffl~~$~~-~~~m1£~~tt.w~~~z*f'1~m~~*~ 

A~ llt~filllm <~U ,Bedford 1996). ~ Jl:I: IE ~~llE!JtJlllJJf!I~:;k~-T-~l:tE*J!$• l! ~1m 

m•~¥X.~tH~~~-ft*~*:!t~tttm ,f!Efl1ttt!l1mmHl~tiSJl. mH:1:1~1rin~~~tlillat. 

ftE fnfmlU~#%.1£]!:;k~r~ ~ ~~(Annison . 1995) ,)!~~ ~~::kiUt!!.!l:tml§Hl~tiS 

/l.~~iiJmttit*~::f:Jj:l:llPJtr 1a*••fn !l-liJltB, mr:1-±~:ff1£r ,J,~ ,~~fn'J' 

~~ ./6:1-Jittl±~:ff;(f=f:;k~;fn~~. 

~m~~!lmiiJ~~u~~n~~m~~~~~~~~~~J£fill~: 

l, ~Jl!ft]O, tftmi~ttJali/lrr4 (Fengler f(l Marguardt, 19881Bedford,1996) .]! 
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!~)~lJ...'1~~i'ili~!tttl1fllf ;lc, m. Bedford 0996) tY:Jilf~*~ Jfl lfiir~ fS*•tB~ttltfltY:J 
~JlJAl ~ ~..tJ"t¥5mPa •s lt;f ' - fi!i?tT-:1:1.J lOOO(Y:J m B ~tf ~J)t(Y:j tr-At•J:lm1Jr~ 

~% .i!fiPB~¥f~H•~~m1ttY:Jit•:JFB~~~~••~Ma~~mmtY:J•ll.?t.:r 

~*. jijMtt~~ti!~?tT-tY:JttlititlltY:J ~~fil'~* ·*lJIJ m *fili~~:t£li7it ~~1'tY:J 
*6JlMBil ,i!~.PP.~PJl..t~ttfttfl;JflPJi;J RlftitJitiJ.f4(Y:J~JJflft$, DP f'-~itf~ll(Y:J~~. jm 

Ji*~ifi~. ID'filt*f jzU~ . 

~1 218~~~JiJTJJ~ii*Olt<CP)(t-J~{t,j11J<&M::kUi 

~ ~ . ,J,{i ft-;k{i ~ m: 
.3i* 1. 5 4. 5 2.4 

Jj\~ 3 45 12 

Jj\-~ 5 40 16 

*~ 6 225 25 

JI~ 70 > 1000 >250 

2,*6.J.l!l:bU ,Ji7ilt11.~11 * ~ ~~1¥Jfmj] F:a'.fm. <Edwards ~1998) . i!¥f F:a*tl!.~ 

~~D1¥Jm1t.Wf1;1.J~Dlfftm1t*~*#l¥J~{tf'i;ffl~~lfj)(Y:jjl*fi;ffl.i!B~ 

Danicke ~0995)1¥Jilf~M~ill~*tl!.YE~7 i!-.~ ,:(£-fi!ijij~J.l(Y:JJI~ a ta~ ,lf=.Dlil¥J 

m1t <i!fi!im1tJ! 1t<~-T'1.1tfi;m) tt.H. il!J'.f i¥J~~J!F:a. 

iOi~tt'tt•1¥JfiiJtl~~:ff.:(£i!~~f1iit~~Eb '3-•x•~n ie& <Choct .1996), 

~*x¥f~i.F:tmit~ .~w ,:ff JtR.(~i~PJJl¥J~. iOi~ttittJ:ff.liui!X~JJi~I!~~••, 

~~fill*~•$,~~~ 18: ~ /1*.!ktt•*~~~.rtttfmi;J &~1firm.f4tY:J mt:I: <Choct 

~19951Morgan ~1995;Smithard ~Silva ~,1996). 

Mtt~~a~~RJfl*~•PJiiu~••?t•PJttlttM~~l¥J-~®fl;ffl.i!:(£~ 

~..t#~~-#m$~ff~.~1.J~H~*tl!.~~~1¥Jttfm~~~~~~tY:J·~~-.M~ 

1¥J~t-~i¥~1i:m:~-Wli~. ID'ft~ut .i! ~-tY:J it;t•***·~~ i;fts}$M~ ~ •L' ilffff 
~~*-1¥J•,~~xm:t£~•i1ilMl¥1*$ttlfB1¥J•~*••~~-~~•••~-m 

•• 
+?t~H,!f:bU*llM!t~F~~~·-~m1ti¥Jit$.#BEb~~~~-1¥J~~tt 

tm.@~ .)!-~#.( fJH'~*ilft:il!itl'.f ·*X~llI"1 ~i!fi!i~tll# BH~iiu~llr•Elf 
~1'1¥J••~m1t•~~1¥J~~tttm~fi!ifi!i~~. 
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=,1J~ 

*:tWTitiit~.--iltiliilfrf~tlf'FflJ¥ .~11il#:t£Jif*>t*#PJf.l~~!J!~#~~. 

fij;J(23. 51Nt-t:Ytl!«f1IO. 51Nt-tltlli .13 m *=itf1ltbJ<(~2Wf5f\~1-~~~ a fQftet;J) . @lfi 

~1Ht$~11Ati Coon •o988>~1f~l1ttr ,0-2113 tt11iJffxtjl\trM am. 22¥42 a tt.ot1J 

11il.FcM a ttH-&iit~l) . 

~2 it~l*12r..J 8 $1\fteitlJ 

iit~l iit~2 

l\trM*4 FcM*4 l\trM*4 

11iJ~I5U4 g/kg g/kg g/kg 

!J\~ 616 631 638 

E~ 48% 307 269 243. 5 

fl* 65 o.o o.o 50.0 

_H.j!IJ 34. 7 60. 4 28.0 

ittt 3. 8 3. 0 0. 7 

DL-M;lUt 1. 9 0.8 o. 6 

;o-~ 13. 8 14. 5 4. 4 

·--~ 12.5 11. 8 9. 5 

ll'.1:•11"~~ 10.0 10.0 5. 0 

1.11: ~ 1iJf~1J' ~~ill 13 *ft ~ ~ 1Ju 3: * * • ti •• $tJ jf!J ( Trichodermn 
longibrachiatum)~:f liil 7J< lfl~~lj.J, 1.ltl!l;tf-11£~.lf 13 lll ~ll:i!fiil~.lff111:f=f£fm.ZfiiJ 
~~~ .iJf 1'f.§tt4f'!r7J< lfl~•~J3ltJ. Ii* rr 13 m ~ *•••*JJU '-io, 690.13so. 2010. 

345ou .# Hfilll~ 7 21f1!42 a tt~!f11f1l*=itt. ~.& m .lltttJJfi-1'91' ti~~• 1:t • .m 
Bedford ~(1991Hfit~:Jr~fM~21 13 itfiil~.lf . fi~65¥Utf£~Wf (Ross)~~~ fit 

-f'!rl.lt~\2:121-llt:l (~) t •t[*411iJ• <Ml*ftilJ •tall76"C). 

l.11:~2iJf~~11i]jJ;ljf'lr1}~fi:f sfii, $-f'1!1J'~~ill l3 fQ ~ fi* ff11i]~~:b03000U *• 

tta~;J-!f11t,*=it•, itJ:~f411t It ,Jlnil~.lf, tm• ,M; 8 ~f1l~~lt@llid1Ht$~~~. 
I§ .11t . ~~..lti4f'!r am <1J,~1~2~:tmo~:t-*•••m3ooou1* rr11i1*4>.1:*M co-21 

a •>fif+ 13 mii:=:1-11tJr~.4i~12;i~<eobb •tt~~> .2113 tt,fi1f~ f1.~~*'# 

*'1tlfillJ~fm:I:, M 8~~~~-~ @lfiiA1t$ ,fi Coon •o988>7f~Jti'1:1t•fP'1Wia 
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•• 
wr~ttMl¥J7Hrrtli!~UJtit7HJT ·~ (SAS)l¥J-Alt~ttmaY (GLMH~J¥i1Hr ,ltrp~ 

fi!i~f.ilm 1E~;it;f ltl£ff7H1T. iat~l ,ffllE~$~;;t;j'lt@:i'r. ~fi!i@l !El~ . 

=,ta~ ~i1it 

it~l-~J•Jihiijf~ 

~3WT~JttMm~itJ1.~11Jl .tt*411 tt&EY:rma <*4 li tt~:M:IJUitt¥J ~tt) ,15.g;~:m tt, 

.lilt~~wr~•~•*lf~• .•~..t .MI#~t¥J 13M-t¥J!t¥:,1tk~-m:M:-ftt¥J1:~tt~9ttl11 

~J!$1¥J.ftt,)X-.a-OiPf~ A.1'1:~, IN 19AfrJ~iltMilf13 •t¥J!t¥: ,JliJJit¥J••~T'*11£ 

<Petersen~, 1993) .~rm .~M 13lR-!:5litrM13 t&ffllt-lft*J!$1¥J~1lnnli • ..EI.••MJmt¥J 

mit lt;it;fff:fiiJltE#~tkJ1¥J~it1¥J ~~~J!::k (Carre, 19941Danicke~,1995), ~iiJ~~ 

)X*f-fi!itwre,;;t;J-M:-<tt¥Jnlit¥J ~'1itrm1f .~fiP~~7J<lfZ-1¥J••M21 l3 •t¥J~~iiJ~~t¥J, 

@.x;J'3513 •t¥J~*i.ji)jltl;:t• .Jtt* ,Choct 0995)~ Bedford0996) 1¥Jlilfn~ PJ]JliJilt~1: 

-~·~••Z~#~-~Hl¥J~ffl.•t¥J••~~T~lliI~lfillliJrF~3•1:et¥J!tm 

~#~•t¥J~M. ~19~XW.~1¥J-1: •• 1:.~¥YfJJl El ~::f'WT!t* ,~Ji iiJ~~~-# 
fW l5L, l!P ~ ~ t¥J ~ •f.il;;t;J'ff ~~ iiJ~~ t¥J , rrff ;it;J' .lilt~~~~• t¥J , IN 19 ~ )._!!; •1: tkJ ~ • ~ 

~J!~iiJ~JAltJf~rp~~#~·· 

~3 iit~lr!J~Fttfm 

0- 2113. 22- 4213 ~ 

• U/kg *41ilt 
lit 11 *it• •• ~t:m: It 

!111 *it• 
g g mpa•s g g 

0 1. 621 641 1039 11. 99 2. 356 1. 358 3190 
690 1. ~32 579 916 7. 51 2. 146 1365 2918 
1380 1. 793 634 947 4.49 2. 161 1400 3021 
2070 1. 491 629 937 5. 19 2. 186 1394 3042 
~760 1- 474 612 901 4.21 2. 139 . 1350 2877 
3450 1. 509 612 925 3. 41 2.097 1392 2908 
M: tJ\~1f~ 0.050 19.4 58. 9 3.84 0. 159 98 196 
fjji ~ t¥J :ltm *-# 2708 2466 2462 2808 2929 None 3605 

@l !El t¥J p {il * 
~ 

0.0001 0.0001 o. 0001 0.0001 0.0075 0. 787 0.0022 
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Bedford ;f:ll Classen 0992) l¥J if JliiE 19}, "$i1¥J JliJilUi!i Jl~1~~1¥1*411 ltf:ll:f.111-:fi +7t 

IY}H1¥J••~~.w~-•¥+m••~~•a1¥J.m~~~•1¥J*~ttt1:•~•M•~ 

~~~Am~1¥J1i~~~~~~~.~L~ttM*~1i•~1¥J~JlI~±~~JliJ:iiM• 

1¥J'.t{tf:ll/J'~ 1¥J!J,~f.f ~(Allen ~, 1995)~t£fj!ffl llJJ H:lf'~ 1¥JJjifjtjj'ftJ (Cowan ~ , 1994) 

nt'1-~~At1¥J ·*)(l¥J~~~llJJ*41ttlt~JliJ:ilM•1i~+7t11JJHl¥J*~ <r2 =0. 9454,P 
=O. 0001) ,Jt .§.ffil:tl '~EJf-:fi;JtB#;fl!tr.t:lf'~~' f!PfJ!At£~~#1~1¥Jiri!i•m:m ~ ,Jt:tm 
M•M~~tt~mM1ilY}Hi¥Jmw~~. 

\;t~2-l§J Bm5W 1tlflijf ~ 

~1ff 1oJ~ttw1:f. *~JJ41.'J'•~ ~~•1a:ix~ ,Elf~ {Y.?1J m ±~1EZ-*4ER?1J ••* 
IY},AfM*$tt~~Dl¥Jlfil.lliJM1t$1¥J~~-1i~Xl¥Jli+7tH5.~~~M•i¥J~~~ 

Mil¥Jtt~ <~t!!. ilf~~# 1J,)iiEJY}~Wi:t" ZfBJ~~1i;f ·~~~. ~~, W'+?t1i~it!!.tl::i:¥1J 

iictfJ!fflfl,ftl{DM1t$1¥J~mmm~•t£•~a~~••~D1¥Jtt.~iiEM*•• 

Ii~ :tmf!J1J'~~ll1Jl 13 ~1¥J-1i tt~JfFf EJf1i11lJ*!-,00(*4, W:lf'& &M 1J,~$7t. 

~4 iit~2ft-J~~Ei 

~ )11! tJ\·~~ 

Ml!« • p Mercier Riband p 

!111 493 486 0.450 505 473 0.019 
*I-lilt 2.04 2.00 o. 325 1. 94 2. 11 0. 008 

*~· 1009 971 0.416 979 999 0. 589 
~ 1l 4. 7 3. 5 0.004 4. 47 4.00 o. 107 

lfil.lliJrlli1t* % 
~ .. 0. 674 o. 731 0.020 0.700 0. 705 o. 787 
ms~ 0.721 0. 773 0.007 0. 748 0.656 o. 155 
aJ:D 0.482 0. 656 0.043 0.556 0.656 o. 155 
Ml{D 0.768 0.843 0.023 0. 793 0.818 0.350 
fffl{D 0.873 0. 900 0.034 0.881 0.892 0. 320 
~l{D 0. 658 o. 744 0.001 0. 700 0.702 0.844 
~l{D 0. 808 0.871 0.001 0.836 0.843 o. 311 

* i:f:r m1'J ft:.llHi1-~HI i:f:r i2;pi~tfJ~ll .$1-.i:!lilri i:f:r <1•~:«i-1J'~) 24;pj~tfJ J:IJ{l.1J'~~-liJ1L 

tF.x-tm::tr~tt~DJf(~FJT:fli#<ll.r P>O. 45) . 

~7~1t$<*ERl:tl )~-!t~)E:Jt .§.~JJ41.~L~1i~-ro.1.1¥J!a~, ffi.ftt~EY:l¥J*1J,~tiX 

19} H ~~.~~-fill~** 11JJ iiu~ r~1t$*Wii!ifttl¥J ~EY:-ro.t :P.:ff t£ fiiJ .!Hi. Bedford 
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0996)1¥J~l£.::t•ttm -1-~ti: .:11:ttriliHE1fi'.l"'~tt~~~ill a flli¥J ff fiiJ-!'~¥iJi¥J•rllf 

1t$ •ti A• fiiJ 1¥1'. * .::tPJf ~fl •t€i t€i 1: tif i! -Xi.ti:. fl~~ I!~~ liJ iil .~.itl!.~J Jfl ftifti I: 

~•A••~•~-fti•~•~M~-fti•~·~~n*§~ff fiiJ••~•m1t••lf 

fii]J1il¥J. 

1-1Ii11.i }}If it Jfl f:> ~I(.] ? 

*.::tl¥11ilf1lfl11r~~-;ftHi 8 ~t¥Jm1t$, mi Danicke $10995)(19if~!il1JW-ft~ 

1l r4 ilf M Bli Jttj 'ms milt! 1Jt. 1¥1m1t$ (19 ~~ . ft! ff] t¥J if~ lit~ it!!. YE PJJ ~ t6 ll 5 I® (19 fiiJ J! 

)?;J"j9j J.l'.if!lltl.IUi.lttiD ( lftFBli)l¥J m1tl& tt~i~Ht Blf .lttiD (.~ i\tJ )~J@:PJJ H. !a. <~s>+* H 

;t: : .tf.tFBIJ~ill a~ .~t'.fl~*•~J:~*~ll:. mi Ellil a ttHfl'.~J:j:tif .iE11t!£*iiJ.l'..M 

~~MEl!l!BM.~~*1¥1~•ltlmD1¥Jm1t$ltl~~,fiJf~&emJ.l'.B~&~•~~ill 

a M.i!ittllli-1-fiiJB. ~ ~m•llf. Ej jf i\tJ.lft It .13 lltr~ ITT:ll: s~-ftT .tf.$.Blil¥Jftt:it 

{i? ~ :'-1 ft ff];(£ tt#tft ~m 1¥1fl!OC:ll:*ti*1Jllli llHE 1¥1 ~~ft itHm (AME) :'-1~ill1¥1 • •s ~~•~•m~~~~s~m~~~*~~~~rtt~ 
(Danicke iJ, 1995) 

!11t<21atn 

*4111t 
<0-21 a tt) 

(mPa. s) 

68la 

1. 392ab 

438 

82. 3a 

76lb 

1. 266b 

32 

87. 3a 

128c 665a 

2. 449c 1. 47a 

311 139 

34.0b 51. Oc 

~T.1Ui.lttiti~~¥13M#A&~-~~1¥J~~-m.i!8fl••~·~~lf~•e•~ 

•PJflf.g#~~:tr1¥Jm1t.#~Fi'ltf4i~;J-~81J,f:JE~§•fl1¥J.g~•®fFm.~~.Ei~ 

IHI r4a¥tJLJ.1 :to It • :iX J!t; fl• 1!: j: t~ ~ T ~ J.l'.1¥1 tJL J.I • 

it@:ltji ((:) ffttl : 

IE tm * .::tmu ~ ,.~ lf ~tt ~ • 1¥1 a M itr ff m •~JS: ijJf!lf • 1¥1.g~~i¥Jm1t. • i! ft! 

•a1¥1~*1¥1•fi~m="m•~•1¥Jff-fti*W". 
I. 11U4iit!!.~•¥1llf1¥J a llt41~~~*4:a1t.Jt1JiJt~~ a lQ.g~•~J.l'.Jf~Fn;t. 
2. iili11iilfe~ l31Qlatf!i\ti1J,~.gJF~•*l¥1~~·~--~'A'~•1¥Jlf Jflf£,)! 
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~l*t¥Jt)(~ .~6%:boJ1J1J,~t¥J~:W. ftlti~..t <¥:32so=f~ !~ trt¥J :ft:kfil>fn 10%:bn:f!J 
~~t¥J@MSfn•~•*A..t<d~~-A•dC~•PJm~t¥JA>iX#~~t¥JSM~­

f+llfftt¥JIIB~ a flLml:hflttfnm SBJU•1'•t¥J~~~l*r!lf T .E)ffit¥J:!t~~ a Mc:p 
t¥J 1J'~ $~ ~ 1:7'c~, ml '3 ~ ;J'~ c:p ~ ..t~ fiil.f!lf 7ct¥J ht~< BP ~ttr fS *JUI> , ml Jlt, ;J' 

~itl!$ ,ftit¥J~EY:itl!:k.~:t:k~WEI', 10%1Jn:¥f<X1l1.ftWflt..t, 1s%tn1Emm a~1•~• 
..t. 

~~BiilfO~Q(J~· 

*X~~tt•f<~,fiil~Jt~~~~t¥J1:~ttfltt¥J-~~~W.~.-~iX~fiilMt¥J 
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*1 1- 21 8ti~ttt5JDl:k~•ilil8 ~iiDl*ilR 

1tfj~Jit.tit•1l ~~flj ffl$~{t 

~Bi lHi~*~<%> matHf1J<%> !111<%> *41Ut 
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0.2 18. 9· 2.28 
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~2 B ~cp~~;t5~H:$ 
c,.) 

"'" 13 ta DMD(%) OMDC%) U-APDC%) ~1IC%) 

:;k3( 13 ta CBC) 73. 62±0. 69 77. 38±0. 63 80. 28± 1. 83 26. 39±0. 69 

z* 13 ta CCC) 77. 28±1. 93• 82. 80± 1. 88 •• 87.70±2.65 •• 22. 73±1. 93•. 

BC+0.1% j{ijJhfj I 77. 12±L 10· • 80. 68±0. 96 •• 85.19±5. 06. 22. 89±1.10· • 

BC+1% j{ijJhli I 57. 43±7. 97•. 62. 71±6. 97· 72. 81±4. 76 42. 48±7. 86 •• 

BC+o. 1% OOtz:JI 75. 74±1. 09· 79. 61±1. 24. 83. 44±2. 96 24. 26± 1. 09. 

BC+}% 00 tz:fl 60. 52±2. 84 •• 65. 48±2. 89 •• 76. 16±4. 95 39. 48±2. 84 •• 

.!:i BC mtt~ * P<O. 05, * * P<O. 01 
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tllMiM1ftJ, !Qtl~.lli,@) .lliFil:*llM .It PJI B "f ~ (P<O. 05), rm 13-li•lf*:l:11:J PJI B*fttll <.!A!. 
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*~m~1ll¥J~MS*1l*~rifil•~-(fj~~• · RI~~*•&_t••t¥J~Jl-8T-
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~3 1J'M1'*1JJ:3fjir..J ~-··*•H*OJ.l 
Sta .Iii Fil: 13-li•lf(mg) ~Jl(cp) 

BC ~.Iii 2. 93±0. 10 2. 67±0. 37 
@).Iii 5. 13±1. 71 2. 79±0. 08 

BC+CMI 0.1% ~.lli 5. 85±2. 13 • • 2. 24±0. 42 
@) .llm 22. 19±6. 37'. 2. 39±0. 21. 

BC+CMI 1% ~.llm 10. 10±4. 82 1. 95±0. 16 • . . 
@) .lli 31. 79±8. 14 •• 2. 52±0. 14 . 

-'=3. BC m tt~ * P<O. 05, * * P<O. 01 

4 , 11'JJiJ*O Ill =tHli 1! 7J 

~.lliMatfl~•••=••flltta.*~•••:X~sta•~m•~ms=••m 
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m, <2).:tt* a l'RMlffim, <3)::k~ s lft+o. 1%ilti6bait1J1ftl • 1 <4)::k~ s ta+o. 2%m.F=a 

itlJ1ftJ 1 .jJ.tjfilitll•lb!11f!Ji1:J*1f~•1¥Jfsf*=••m.:1Jltl~:t=••m.:JJ <m•4). &:t£1J,.lli 
M!Ut*~$~*=•· ·~··fll~:t=••m.7Ji1:JIY}B 'fl£r)(;J"Jffim <P<O. 01); W-"3flJWi 

fiP1t1¥Jm~•&·-•••fll~••m~*~t&•••-r~lffim._r_~•••IY}~*=• 
·~·~~r~·~~~ffl 1 Sta•ll\ltlllt~MS~:i=lflfjfll~••m.:JJ!Sfil£W-•1t 
af11~1tam.7J:Ft-a.ttt~ .~mt=lfMRI~~-* ~ .lli~.ll@l,;rt-~RRifm~§l!£I~~ 

.lli~IHIB.ll@llfjtfl1=:~, W~r#r.lliMmt~-"3mtffl~Jj{~~~$::k~JfJ •. m.z.::k~ s fQmi:bna 
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CM I 23. 98 1. 06 

!Nf=li I 43. 38 0 

5,ajl~~»-~•~:tJQ<J~1t 

2.83 6.33 

0. 68 16.40 

0. 77 

90.87 

i£~1fMll-+ =~Bm*:P--ttJJifl¥Jnlt~f!HiJf~~IYJ .. tmllll:X~1'~ am <i!i 45%:X 

~)lf;j"~Pll o. 1%tilliifiiJ1liJ <riU ifiil¥ • ) . 1i-~MrnHH£·:it~-1tt11. 61 % ,:Jti:p s* <fPJtJll)~ 
itt43. 2s% .~fBJ <it-tt >:llii;3o. 88%, ms •m :n~~~ H::tm a. Ml¥J .~ t1tii; 45. 
33%, jti:p 8*1ti0il28. 56% <P<O. 05) .~fB];ff-ii;83. 89% <P<O. 01) 1M1'E~lim jJ ~ 

itt34. 7% ,:Jt9JM1¥J.f!l:M8*~11£59. 82% <P<O. 01) .~fQJ~itt21. 56% (P<O. 05) .l\JF.li 

M~••s*~~W~fii11ta.m~~~tt~~®T•~~ffl;M~i:fM~•mtt8Afi 

1¥JC!l~.~19I?r~&M~~-1f-~~~. 

1ii1Pll:X~~*•. Iii -rm:.g~~-r<~•••,Mttfa*••~>~m .-OE~~ ·PJ{t(J m 
~fl'iJI:tl!ft:bp '~PIUflliifil11liJ ' PJ~1tltit~~.Xi'7-21 a ~1iiJPll4#~Fiil a tft{t(J~t• 

M.lil¥J~D*:a~~!t*t41~5. 

~s 21 B ltttt~lllb'l~D~• 

RNA p.g/g 3926. 0±586. 7• 4697. 3±496. 9 3864. 7±687. 4 · 4057. 3±476. 3· 

DNA p.g/g 593. 5±67. 3 

RNA/DNA 6. 61 ±0. 67' 

601. 4±96. 4 

7. 60±0. 97 

B+KE11::k~8~+0.1% ifUlr•"11fll I 

B+E1:::k~8 fl+0.1 % Mi*'• I 

* P<O. 05 

636. 5±80. 4 

5. 89±0. 65. 

603. 4±68. 3 

6. 72±0. 86° 

ti!~5PJ W, , dlltt•tt~Mllf!Bll@llt:al¥J DNA 7GIYJH.t!~. W RNA *•Pll:X~ l3 

ta m<*66%:X~>Hltarltft!!.3m.DPz* a •tHll&~:bPtlUi~IHP<O. 05) .RNA/ 

DNA ~Hi=:Xrltft!!.3m<P<0.05),f!~:X~ammtt•l¥JMi.llfHi!E:X~$.~Pll@li 

~m~~z*amugm.~•~M~#a$.~#m~~Pll*•amtt•w1mm:ll~m 

~;ttlMcn.m~*~ a mPJ~••*~·mtmtt~tt:bo3.!i. w* '3-li••{t(Jm1tifii11\1J. PJ~ 

t£.M.111¥Jt!Lfmi!l 7ifj. 
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:k~-*· 13 fQ~PllUH.1¥i~1fil.il!~~ • l*ftkti ,ftfrDt~-~a9?1-M1Jfn.1ilftW?l•7J< 

lfl-Jttfi-7 RIA1¥)~~ . 

:(£7 - 2113 itl¥Jtt~~1'J~~~ll)J .~1¥ttll¥J T,7Jc3¥-lt:k~ 13 ~:Xt!!«ttiB.••i't<P 

<o. 05) . ~if!lr*s · 

m *sliI .!A!. ,i1JJl\t::k~~ill 13 .a:xou11tt~Jtn.1il1¥J T,'*:i: ltz*~ill 13 mttit-9ilf 

20 Yo <P<O. 05) .~ft!!.ftiti?tt•il£ lft~Jill- CTSH), ~*?tt• <GH) ,MGb• Ons)!J)\~r4 

ilf I ~11110. 1 %.fillfj$U1ftl.15 ' T,*:li*~~~iU~::fi.*13 ta' 4213 itl¥J ~~t!!~.flJ~~l¥J 

~- .# J! GH ;f1l Ins 7J<3¥-;tEUB.1ftil:M:k~ a t!.XHU.ll. 

~6 218 ~tt~9~J!J.ltll~9'!Jfti.M~•*IfL 

Jj! 13 z* am :k~l3 ti<B) B+ KE1 B+ ZE1 

T, ng/ ml 2. 95±0. 48 ° 2. 35±0. 73 3. 28±0. 64. 3. 01±0. 54 . 

T. ng/ ml 12. 19±2. 95 12. 91±1. 99 12. 28±2. 61 12. 36± 1. 89 
Ts/T, 0. 242±0. 021 . 0. 182±0. 018 0. 267± 0. 024 . o. 244±0. 016 . 

TSH µ.IU/ ml 1. 66±0. 45 1. 38±0. 47 2. 24±0. 35·. 1. 85±0. 32 ° 

GH ng/ml o. 414±0. 075 0. 405±0. 104 0. 415±0. 075 o. 411 ±0. 065 
Ins µ.U/ml 12. 91±0. 55 12. 08±1. 56 13. 50±2. 06 12. 89±0. 88 

B+KE1 *~~ill a •+o. 1Yo lf.iii••~J I 

a+ ZE. *~~illa•+o.1Y. D11f"• •m1 
• • P<O. 01, * P<O. 05 ~;k~~- 8 .fUll It~ 

42 a ttl¥J jj:] ~ ~~~ ~ ll)J, 111Jlllz*~ill a ,,UHJfn.1il 1¥1 a Sb .la Mi't Jfn.M ** 3¥-. * 
)JUB.?fiii=ffailf=f:k~~iilfl 13 l!H.ll <P<o. 05)(.!A!.~7) , i1iJP!l:k~ 13 ti~:buattii¥JMGb• 

;f1l JM iOi Jfn. • • * 3¥- , $:ft" 7t-}!Ii "1 r4 ilf • liJ ~ v.. 11 ~ :bum 1¥ lttJ 1ftl ft•~ 11.& i& :bu i! • JJ.. w ~PM 

Jfn.~MGb•7Jclfl-~MiOiJfn.M#~~~~~~#~Jfn.M1¥J~~. 

~1 42 8 ~~~9'!1.ltll~RGb• ~R•.1t11••*IfL 

t9i 13 
z*~ill a fll *~~ill a ti *~ 13 ta+affil.11ftJ 

(n= 10) (n= lO) (n=lO) 

MSb• /LU/ml 15.51±2. 51° 12. 52±2. 70 13. 41±1. 55 
MiOi.lfn.M* pg/ ml 168. 03±13. oo· 359. 81±21. 23 303. 99±83. 77 
.M Sb • l .M iOi Jfn. • • 

µ.U/pg 
0. 09±0. 21 • o. 037 ± 0. 008 0. 041±0. 009 

* P<O. 05 ~**~ifta•mtt~ 
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GH µIU/ml o. 46±0.11 o. 63±0. 08 

IGF-1 µIU/ml 44. 57±10. 00 74. 23±16. 32 

TSH µJU/ml 1. 64±0. 323 2. 04±0. 20 

T, ng/ml 1. 19±0. 08 1. 39±0. 12 

T, ng/ ml 10. 80±0. 75 8.82±1.14 

T,/T, ng/ng 0.11 0. 16 

Met• µU/ml 4. 97±0. 57 6. 81±0. 86 
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~D.*jg=f:;k~:X1'!!« 13 tittl.JJ..ittt~, ~Jlfff~J~.t&1::¥:Ml¥.J~~~* · ~i:iJl;,(fitti . ~ 
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m a • • *•Di 11t •flit .F 1:: lit • fi'i'I flit m • ifi!J iftJ tt: '-' • ~ 41i1 1¥.J AM .F 41i1 • ii!. i:iJ tre * ~ ~ 1:: * 
1f ~ {t-J 1:: JI mtt lit , J! ~lit~ 41JJ ~Di ~Utt A :ti Jf Jtn. jfl 9=J , fl: Jfl =f :W' ~ ~ ?t W ~ ~ 1¥.J ~ Dl!l ~ 
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lm ,!kJl:f.J 
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.it~mEm!.IJfUt<ANAE+ )~ ltMJ!U1l1f Elftl!~. 
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~ ~9 ~Jf.lffJ41:.Fttfm<7-42 B ~) 0 

t9f ~ ~~1 ~~2 

*~13~ tiJ:bn E #1£(%) *~a~ tiJ:bn E #1£(%) 

!ft:i:(g) 1362. 53±87. 13 1443. 14± 101. 50 +5. 92% 1244. 97±123. 34 1374.98±89.94. +10.44%. 

*4 :i:lt 2. 19 2. 18 2.23 2. 15 
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EE 0. 2% 

0. 5% 

zw o. 2% 

o. 5% 

CMI 0.2% 

o. 5% 

:lf1t(%) 

11. so·· 
8. 80 

18. 91 " 

18.94"" 

7.56 

14. 39·. 

• • P<O. 01 • P<O. 05 !5-*•~1111 a .am It~ 
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-8. 73• 
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-3. 34 
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ljl-~f*t (Ji/•) 
42~ 2256b 2283'b 2313' 2328' 
SD 40 30 29 23 
CV . 018 . 013 . 013 . 010 
lfZ-~~M<Ji/•) 4303 4309 4322 4170 
i1iJ *4 tt-it < 0 Jf i1iJ *4I0Jf:Ltt110 I. 94a I. 92a 1. 90a I. 82b 
6.llJtH~lttMJ.f < % ) 40 93 40 40 

ab. !iil-fiti:ff~lii](f.JJ5W,(f.J~{i~ff.;~:Jf H• ,P~O. 05 1994 ,§l,IEtf; E.::k~ 

1iff =¥~JifR , ~mm~•~ <1ttt:boiftf.t)i1iJP!t1J,• 1t~• :bo..=.~fl*1J1fil:X•liiill 

a m1¥.J~•.J1tifR9='1¥.JMifllJff!J-1~1Jff-¥~1•~4'1¥.Jliibf11fiJ3;ftlliiJ .J3?r=~•mi11fiJ:::t' 

liiJT1Jff-¥~JifRm ffll'fJ • .!3J\1Jitit¥J•~.ttJ&, ..R:ffa~ff!J- l 'f'=1:H$M-1¥.J1:*if$& 

&. • mL~ waittl ff!J c_t * *411 1t t¥J m Jr :m riil < ~ 4) • 
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~4 .=~ftc?olifM~Ji§1Jo1J,l:-:itl:~ifl~~ 8 •, 

~ma;1 %1UJ1J~ ,_r..J~lij{!i Jf:J <IJF~2) 

~ 
~ l.!11 

.xt !fl • - 1 •-2 · - 3 
427( m~~1f 

i*•<0JT) 1. 96b 2. 03a 2. Olab 1.98b 
ifij~/~<0 JT) 3.86 3. 88 3.82 3. 79 
~I~ 2.00a 1. 94b 1. 93b 1. 94b 
~t:$ 3. 8 4.0 2. 9 3. 1 
3/*1tt.lli1ilt•• (CPS) 6. la 3. 16b 3. 6b 3.5b 
3mJttm•~<St<%DM) 68b 7lab 74a 72ab 
6 ml tt i* :m: ?i: ~ . 19 . 17 . 18 . 19 

ab P<O. 05 .§JefEE::k~if1l 1995 

.iE !4J Bedford (1995) P.JfiiEPJJ • r4-IU:~ilt~-~.X;J'.~5t¥J ±: ~ ffif #. ~4t¥JftfliiE IYJ, 

.xtlifticJJltl-U1l,Jli1il••mM. ijtl9Jj!-·~Jfl!J{E7J(lf a ~c:pm:~~ NSP Rl~~.~11 

{E1ff*jSJ-tt1fiii .~m~~:fHt=. f.!Hi~J1!1J -1$~~!lfft¥JDf*jSJ-tt.P.Jf~.=:#g 

~~~~~~••m•.~J1t~~~·~•-~•~•t¥Jff~. 

~=~~HM~.mm.g. ~~D ,ilJJPUVJ,~-::k~ a ta .ti:bntm#ftiiM111J. Etir ..t=~~J 

TiJf~ B~iiEIYJ, ti1mlift!JJltJ~C,tfl~*~El#iliJ*l~1t$, ~*t2:.Xt]!{{ a ltHll. lm#lift!J 

flll~~lft~l¥J~*li$. ffiili$i!Jltl - 4l¥JiliJ$P~•ft!JJltl - 2lft lt~IHtHt=~~, f;§Jlt . liiM 
JltJ -4m••iM1liJ-2~•*11111 - 1m~ H~fft¥J*l:lt 1t ,..§.~~ttrftiifit1111J - 3ttt <~5). 

*l:ltlt~lli1il••t¥J~tm~Rfft¥Ja*tt·iiEIYIT~•a*1Mt¥J~~tt.•t1~ftt¥JiliJ 

*4fftfli~ •t¥J fftt! .•-ttt¥J t3!A~ tii ltt¥Jfti~J111J ~-lt!J1lil - 4<~1M~l c:f t¥J ftfi~J 1111 - 311ilf 
1l2c:f t¥Jftfj~J111l- llftfijj) ')X--~Hftl iiJ fj! fi0 JT1*:ilt¥J11fl*l~*.n~. 

~5 m,1,•-*•~ifl s • .1t~lm~ftc?on!1m1r..i•~1JF~ 

427': 
1J,it-::k3l B fR:bU 

•-1 • - 2 fti-3 · - 4 
i*t<0JT) 2.23 2.24 2. 23 2.25 
JfjSJ11i.Jf4/~ ( 0 JT) 3. 87ab 3. 9la 3.82ab 3. 78b 
11iJ *4 / *I :It I. 767a 1. 770a 1. 4lab I. 703ab 
~t:$<%> 5. 0 6. 4 7.8 9. 3 
••<CPS) 8. 59a 5. lOb 4. 93b 4.4lb 
1fil*4fit/0 JT-i*1t< $) . 482ab . 492a . 478ab . 47lb 

ab H~l}( :If- P<O. 05 §t.lefEE::k~~~ - 1994 
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iX :=. ~ ~J 1lW .'!lt~?.H 1¥.J TiJf ~. i5J * m :a:• .'!lt it!!~ ;H'f r *1J .m 1¥.J •~*'1. • •-w: aJJ Jt: ~~ FJr 
1fllW.'!ltMftt.lm~F~~~1¥.J~rft~ .-~-~-R~l¥.J~El¥.JA~m~~~-mmA 

rm 1t!Ht1¥.J1tfbtJ1flJ. 

tl&~~f.JV .. fft fJ : 
~*'1I.'!lt~••~nit*ncnnc~~•a$ .:tE~~~m-r.~~1¥.J~m®§~nlt*1¥.1 

ttM~~-~~~~~•Att•m~n.~Tlil¥.J~A.§~•a&•~---~M~ 

~~1¥.J§ ~.!&*1¥.l*it. t§ llt . fti?J~~~~Ei ~*J!1f 3li*tt.1f Alt~'J'~~ toa$!J 
1fll~1¥.JlmtilJW.tli\t6%.¥8%. ilJF~~~-tJRVJ'~ a *R~-W.1¥.11:*ii$Jl*'1:1: lt{f.Jr'<'.• . 

!J)\itT~1 J!U.11 0 '1 T~il"EJ&-•;$ . ft fn•trT-!ffi-Ttlf 1l .mm NRC0 994) 1¥.J§ ~nit** 

•DCffilJT 7G•~Hf1J1¥.J;J\~~ill a ff{'~~ .m•miti6%1¥.JftiMfit® l0%1¥.JlUU~t•N 

nc~~~1¥.J~~a$.mJ&-a~~~-~~~-~~~~·~~.Ttlf~1¥.J••~TrW 

1¥.J ;t'( 6. 

~-tN~it!!.llil!JJ--t•~ .i!t.t:R!~ ,J,~1¥.J§~nit*~ m•w 3(*~1111sB>t . ~1¥.1~ 

Ftt~ttJf~¥1JtQJ$iJ . PT :ll. ~1J11ftff '5. ~ fiFl¥.J a *Rt.IJlmft~Fttfmty(~.¥.iE#~-t im nm 
*D•1¥.J7J<lf , )!~aJJt1•~~1¥.J§~.!£**itMftllt~#J1fJ!~l¥.JN:AFtB It , mi ~il!A 

•~J£*Den. 
~6 tl&iii1.Joi&$IJ$Jf.J1j\~~mi 8 •f.JV~.li~Hr~ 

Utt~,_ ~Fttfm f.J~~ f.Ji.f fiS 

lf~~•<Yl/~) 

2l;JC 750a 707b 
42;JC 2256 2184 
lfiSJ-'€*'1 (Yl;/~) 
0-2l:R 1064 1037 
0- 42:R 4303 4237 
~*>Ut~<Yi~*'1/Yijf:a) 

o-21;R 1. 518b 1. 574a 
0- 42SIC 1. 941 1. 973 

§l.le~E.::k• ' 1 994TiJf~ 

1. 1J,~1¥.J§~~{fi-i\t6%1¥.J AME ® l0.%1¥.Jl:~lflt:it 

2. itm1¥.Jaitt.11fll:R!§!t~ Tx®1*rr1~ 

a, b ~-ff~*6~~-flil¥.JJ1JftF~~~~HW. P~o. 05 

7458 
2252 

1054 
4265 

1. 513b 
1. 922 
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jj,I~ s •'P~l'ii'fim•~: 
a~~*~·*~l¥J5~.~#M1:*-~1:F~l¥J~~ .~-~~~*Mtta~~ 

{fl~~~ l)} $'8 (Campbell ~ 19831 Fengler *1l Marquardt, 19881 Friesen ~ 19921 Mar-

quardt ~1994).~fP NSP(jliiJ"1:f8*•fB>X1"5~~il!I S .a!'fl~*4*1J.ffl1¥Jfb.~~.;(£-~ 

~~1¥JM.lill ~. ~-~1mA~al¥J ~tJ.l*JltBftimll(Jfti$tJ1f!IFJf1lJJ& <Campbell *1l Bed­

ford,1992).ll~Jf1i*fLVFl¥J~~Ul:~~aJJ, ~-11iJP!ll¥ffi!J1fll~:bn¥5~~1illl a ~.!:jili.J 
PlU<;J" ft«l'fl 1j,~~1illl S fll:fff lt , ;ij"liJ~~.fi:fff fS} {fl 1:~tt~ (Marquardt ~1994) .~~;ff~ 

m ll(J ~ *-Ot ~ +P ;g-:t;; if~ ; .t£ flij ~ 11::. ili.I Pll !'fl *flt T • ~ :aw-~* ~ :fff-©. ll(J 1: * tt ~ • :m tP­
ll(J if n~aJJ, lliIMf4*1s%5~*1l1:**4*20%5~ ,.!:j 1J,~- ::k~x1im a .a:fff l:t .~{it 

llJ I;). ;t.: 1: :fff-©. ll(J ~:I: , ffii J3. :tf r4 ffi: f4 jfi: l:t (Boros ~ , 19 9 5) • ~ fr] :tf itt ft T jfij ).lldt 1: ;t.: ~ 

:likl¥J~mif~ ,,J,~-::k~~illlM!m a la ,Jt-§JUW. *15%ll~* ft::k~fPjgftrMf4 , W. * 

30%ll~*ft*~fPjg1:*f4,JiJf~l'fl a lQj5]~1Jn-f'P*1Hiffi!J1f!J .~~ffi!Jtll:.titf'P a fi11i.I 

P!l 16, ooo3P)• <10003PlitfJ:~90003PJ filtt >. lli!Mf4 ~ m ffi:* lfl-1¥1 ~~~jg T ~r4ffi:tt!tM 

~~mi¥J~~~~~~1:ai¥Jm•M~.rsI~$~jgT~•"~~-~a~m;ff-~l'fl 

~rBJ. 

35 a it 1¥1 :ll ~Pf j5j i* jfi: ?HJU jg •t1iJ P!l 5 ~ a ff{ {fl • "~ 1. 6 20 ff' 'ffii 11iJ P!I f,f, ?f£tJ, ~ -

*~a ml'fl•"~i. 15-#1~1% <=1<1>. 

ret1 ~~ti1Dlfiil:*:~-1J,.:9Jt.:*:~-1J,•-A•~Qll 8 *1l* 
~~-~~~~~~-~~m~~~tt~~lt~ 

351( 

m:1:<0n-1•> 
11i.J.f .. tf. ( 0 ff') 

f4: jfi: 

tt!!:M~~~tt1:$<%> 

m•~lS?. <W?t 1- 3> • 

m•M~<%> 

* l=:i£#,2=7t1JM,3=~~ 

ab,P<O. 05 
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1. 73a 

3. 29 

l.87b 

3.06b 

1. 5 

27. 9a 

1. 62b 

3.47 

2. lOa 

9. 72a 

3.0 

39. 7b 

!ill Boros ~ , 19951¥) It ti 



~-i1illllll•~W?l a fl~Jt~ti:JlHti~~ ,i1iJf4~~$ .2. 10~-ti. 8702% tQ!ftltJ), 

ll!!!ii~~llt5~2i:~$ , 9. 7%~13. 1 % .mltttt~WJ}-,3. OML 5~t/J:ltiM!f,40%~1 

28%. 

Mm•~~BMT~~~~a·~~--$-~H{(.J.~-~B!E~Ti1il~~-~ 

-~~~.~M~~~m!f•ng~~.~~mM~m•~~M~~~~~~~~-w~ 

~:'-J~IU~f*illW!l~11i!M~•~m~.!lPFal Boros ~0995 ) Yfmlli~ .ll~11illll•F~~ 

m M {(.], ~ {(.]~ ~, tt~~ ftJ ~ F:lt, iiJ ~ ~Jt lE ~ T J!iiittr fB *••~::fie ~7}( M. 
~ ~!ti:J1Uf!7R '~ 1liJ. DP ft a ?R rt'~ :bt! ~. mtt {(.] * IU!Hi m {(.]. *1Hf•l , JI~~]! ::f 

~}ft f!JHT1li.1*'1I~.fii!ffi!-~~if'.R •• 1t~ilH1iJPl!ft~ ~ ~ ~ ~~*7JC~1J . 

~~#i1ill!IJl~Sfl•~~~~*~ · 
tlilt I 

•llJ:ltBr~~M iiJ~ rJIJ!-6~: 

1. tl 1Jn • M ff!J rm PJi: i!i1il M ~ ~ F ift m • !;.( lit. ft i.tf ~ m J! $.ii {(.] ili1 M w ::f ~ ~ ~ r:tt 

~. 

2 . .gtfllfiil:~BrlfliftltJff!J~~PJl:i!-~~Ftt~c~*ftl l~#M:lttt) ,@Ml~~~ 

&fi:J;;:1J'~~~. 

3. ~ftm1J,•~*~ltj{illj a tRff;J" . -v-~~* ,ftiifi!Jff!HiMNu*l!!.i!Jl!l'&f~~*{(.J:ff~tt 

~5%~10% . 

4. :Jt:~~Br:ff ••a tRJA¥JJ~ ~u~m 13 DtrRJ m {(.JllftltJffll*•~ . 

•~atR~m~•Mmu•~{(.J~•, 

I. e1fiJMW-*4Atr~? 

2. •!f-*Mft-~~~•m1 
3. :t£""F11HW~r .•u~•jEtt~t¥ : 

-, - i1il M :bn I 

-:tfWHtit~? 

4. •~If it tt•-•mtHl1JJ!:ff~. 
5. uJH{(.J%:xt 

--T•mft 
-tif*•~ 

6. ~'~*~~*.!:j~:tt . 

(~*~~~) 
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*if 8 *1l~1Ja&ffifJ1ltJSfD$1M*tf X1 
¥JDt~SfD~~~Fttfm~~DIDJ 

3:.00~ R.R. Marquardt W. Guenter 5*~1Jf '1i:iEmf 

(Manitoba :;k~lf~~, mJit~.ill:'.:;k~~~ ~~~) 

~~ ;. ! J•}~lit'Jf ~•I· f:Jl....i..'*-:k...i.J.lil: El -~Jta:f. JiJ 11<--t~•tl M <RM- 1) · 

"'-*-ti'1t l.tt~"' it}~± _;s -Ii tt ~ fJ ~.~lit- I *-1! 40% .tt.tiMit '?-*-ti 1¥-}'l• * J.lil: El 

-. er ~ Jta RM - 1 or ~ J. l. tt '~ Jf 1: ~ 9. 6 % , *+ 1: tr. 5. 4 % < P < o. 05); .1i7 -r -f M i: 

(lOkGy)fo it; ~If" (50kGy).t.ft.j.t '*-ti'1t ±,;s-li ftJt.£;f fJ~. ~lit.::.,~ RM- l~tJo JiJ* 

~25 % "'50% '9 *-ti..i.. '*-I.Id: El. 'f '1t l.tt~ 9}: -1f ~ 1.u ft Jfl 11'.f!~ ti)~ :r.* *-ti'? .i. *­

'-'*a •'1t.~m~Jt.£:f+t Jfl . Jtt..1r ·-*-ti~i~-1f~Jta RM - 169+!?.t -r, ~ l.tt~± *Jt. 

£:f fJ ~ o ~ ll.t;. I"' l.tt~ ii?~ lit ti l. :+n Ji I 25% "'50 % *-ti Of£ :f-i'r•l it}~ ij~ ± _;s •Ii 

ft • .!j ..i..-*-~ ~El -.u.~~ tl'.. ... t--t-1f 50%-*-ti69 ..i..'*-J.ld: El •!.1.~lf 1:,...-f~l 7% I*+ 
1: tl'...fl ;t) 11 % • JI' Ml .ii.~ "t 1: t .fl ;t) 40 % I~ .l ti: J.l ... J.)..Olf J•l J•J 67 % • *~ Jf 50% *-ti El 

-.~JtalOmg ••l ~Jor~tl-~1:tl'..14% ,,._.-<~JI' MJ :k.•1'7%, *6.l.!f-J.)..67 %,._. J•l33 % .i!~ 

~~ti l..fl iF l.tt~tiJ~ 'for ~Jta iii *Jl <4o%-50% )*-ti . '1" _;_,;s ti:. ttJt.£ :f JJ .f;J; .1i7 

25 % Ii? *-ti a n.:«. ft4'!' +I Jt} ~ ± *. *-• El n.~Jta~•tl ~I ts. :k. J lt. It ),tr,{!!.. :r. ~ts. FJi" 

-11 tt ?.tr or it J. ~ 69 ± .;s ti:. ft • 

t. ~ lw 

~tit~ 13 ftJJf~•~F•'"1o. 4-0. 45fl.~. ±:!l:t£i&:JJ\ffl :JJ\Tti~*t! 12r0 >, 13 fiI*tl±: 

!IJDt'F;IJ~i1iJfl •. Rff ~•JIH1=it~~fd!ilitJfHltlm ·*·i:Y~iftfilt . 1t*$~- B,Dl!f 

.llfJfflM 8 ml' ~ltft!!.~~;tft lt I l(~IUll~ il'J.!l!(S) I ~ifij ·*•if !l*•}t<OCS) ,j(:i:f''*!f 

!t•*1flt.Lt~tf~~~fa*JHtmm .Annison et al11> 0995)!l:il!JD1($({tfR.f(liJJltffll 

litt!*•·•~tl:l*mttl!Plt'lfa*••- *~•Jril'~.tf:Jttt=ri:Y~~TM~.~ =~'HAti0 

Jfi1i]fl601l•:bUJtt~~ a ti . ~;j"i1ijfl AME xD.W~~ .~iffl ·*•~ai~fl;&l!IJFiUf1li.I 

fl i:fr *•t1A•t¥.J!tt:bn .~(t:J ~Fttfitil~~-m;m .it1-'"1 J.l:.JO ftimiJ ffll 11! ~*•§ ~ift{i 

t¥.J~ftmma~.~w*••~·~~l!PlttM*••ey~~•~Mi:frt¥.J•~tt~•~m 

~il .Jlt?t-B1f~ai1ffl;& 1YJmttey1f~*t!cxtJ~~t¥.J§#iftfi00) ·*~ai~ 13 lt:J:i:it 
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m * <g·kg- 1
) 

~\ ~ (184.0)2 816.0 

~3fEEF.*tl <113. O) 

lfOO*•·B046. 0) 
li~ (455. 0) 

~ ~ 

!f!t• 
1i ~ 

--~ 
~-­J:it!t~-, 

~ iti'"~Jtti' 

13f&itlf:*~ 

mms.% 
ftitifm<MJkg-1

) 

•••• % 

m••+~~•.% 

55.2 
40. 5 

43.0 

13.5 

13. 2 

3. 6 

10.0 

5.0 

180 

12.2 

8. 5 

6.4 

8.0 

4.0 

~3fEf9j[*tf lfOO*tl 

<amr~9) 1 <am 11,12)1 

407.8 471. 6 

400 

400 

128.0 70 

23.5 16. 5 

13.6 14.0 

11. 5 11. 5 
0.6 2.4 

10.0 10.0 

5.0 5.0 

180 180 

12.2 12. 2 

8. 5 8. 6 

6. 0 5. 6 

8~ 0 8.0 

4. 1 4.0 

1. ~*WI*• B .fljli1nJ.@afif~lt?t.EIJ~o.1fQ1og·kg- 1 , if:t IE*• B .fl~.tm.tlla-~Jt?tltl~of(T 
10g•kg- 1 ,1J,~Btlif:t:it'1nl•.~ B tl"9~~1fi£.!V~3. 
2. ~-ij-f*i (19ft{l~.@If B t<N X 6. 25) 

3. ff* Jfifi]~j{~!t~#fllt°.1tJ!Jt(l9il1nJt ~ :!t~· A,82501U 1!t~# D,,IOOOIU 1!t~ # E,10. 

91U1!t1:# Bu,O. 0115mg1!t~# K.l. lmg1!t~# Bu5. 5mg1i!lt~ll. Omgdl§lt,53. 3mg111f-lt,O. 

75mg1~#J#,O. 25mg1lHtllUl 1020mg1tl 55mg 1~ 50mg1tJ( 80mg1til 5mgJift O. lmg1• 0. 18mg 

flltHtM 2. 5g. 
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2. 1 .~1;5! 

~~IE IE~tt~?t! 1Jl ~on <tmfl\ NRCH9940:iP~~Nt-fU lj:J-if rFiVBHf.l'flHlc * 
~~111J.t4, rut- El liJ :W:'tt, ~7.l< .1J'~ (k11tpwa £#), z*ffi li*B:fk:tm:t:X Manitob11 'tlf:lt!! 

11£# • .Qi*W~*•ifliMi A. B. c. ~HJtl IB~:X*1JS!f. .~lf#J-~m~ . iflOO*•IB mjj(;& 
~*~~~.'9~1.l:Bli.UD1:HA1t.*•floCW.r~:tf.£~iit~iiEHJJ*•5t1f~IU& .* 

• B.*. A ft) c n!*~~mms <N X6. 25):ftl!liM<Z:.M8!!£~)~Ef?t*iHt:Stl~ll. 
3;ftl 14%, 11. 8 ;ft! 15. 9, 14. 6 ;ft! 16. 4% • .tll ti $tJ jj1J <RM-1) * !J f Trichoderm longi­

brachiatum 1iJ Finnfeeds 00 ~ tfiJ .t4 0 jij ti!~, :Jt 9=3*•MM;ft!1i • f.l a T! 71 ?t ~tl '9 
3450U/g ;ftl900U/g,.tJlMffi1JjftJi:p.ffi*1i *~li ,CMC-~ttE~M. Z:.MftliM:ftl ~*M1fM. 

JH 1-10/Hfllit!..Y:bni!:HIV.lOMe v *11~.f .Qi*W~*· B .lf~*1i~H'f1J:1to .1ofl:ISOkG;- 1 
-

~ ~rtttmm fit ,r.,-~ :W:-st:fl ,!f 1t.f'll.t4:1:1t~ffi. JOtlfit?t~ ~tlf i:t=i-IN:~~:n~ 
(1986))1!f11Jl!?t;f1f .~~tt lt~fU Duncan's $:1:?t;f1f lt~~~~*m> . 

2.2 ~~-

*•R~§~••n•••*•am•~•**•••~.m•Mm:ftlit•mM*• 
tm~m••~!£rtttm.- 13 ~•AA-lb Manitoba ifti~tt~m~m#t.~~tiJ1L;R~t-
111JPI ifti ~f£Xl\7fit~ .¥513ttlt-t1J'- tJl {1t4;j,IJ;f .FoMtlt?tlfC¥ 121'9.CJ~Ull, ;(£ Petersime 

-~ if1tfi.lrF • .fi1-9.tll61-:l:Jr, ti-1'-11!~69-• .9!Jll - 9*Jti 3 x 3$ ~-T-Mtlt1ti9:ft .lt 
ft!!.9.tll§m :9!1110, ,J,~M!tl am 19!1111.*ifloo*• am 19!1112.* i:t=ioo*• am• 
:bo lOg/kg .tllli$tJ1ftJ, ~fil~lfU~3~t£.J'l1-~~M'97;R(b\6- 1313 ~).:Jt~/J~#: 

fil Marquardt, 1994m>. 

2. 3 ~!Ii= 

*WR§~:fl!WM~liiI••••mfU~~··*•M•AA•!£rtttm~~~ .M• 
a m~z.*:Xli am. ~lii19.tlltti a m~nca~•:ftl~tm:it.*m~~Fifim1t3 <0 .1.w 

lOg/kgRM-1) x 3(0,25ft)SO%*•)$~.Yii:•:fit1~~~9!Jl . 13 mmafil~2 •• AAXl\ 

1£4~ 11 a tt•~4,J,a-t~:1t .:Jt~:n~~~~- . 

2. 4 ~!Ii= 

*•~§~•m~•~ft~~=i:p~••-·•R*•:ftl*•Bm•~~~••~ 
m••m~tt~~rtt•:ftl~~-*~~~~:ftl~•~~•*·13M•••~·m•Mm 

Fifiir*•*A~!f:bn~1fr4il£.113 ftt~l- ,jtft'9 Arbor Acre XRoss Arbor ~-El:iifti~ 

tt~Hll~tfl#t.lJIJS El lt~l-ifiJPl~t!m.3!.* 13 fl .s S ltlt-t~t-~1t41}ff1Fifi.tJL?t :¥: Pet-
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tersime ~Jf ,j:t9't~J.I, tiJ-t~J.151'jfJ[, t.f-t:l:J[5.R~ .~ljit/(3(0 , l;f;il lOg/kg) X 3 

<o.25,"150%*tf )$f;!;J-=fii~ <~2) .12 s ~~it41Nt-HfJ\:ilU1lif~111J:tslWi$L~J11 <.:F.* 

~lilf:S*R~:bll RM-D13(50%*.flEltQ:f1m RM-1);7<.:F.*Sfft,ti}0ff'00*4 lOg RM-

1 );f1l9<50%*tlEltR,140 ff11il$! lOJl RM-l)m~m~i1i!PltW- s fff ¥ 15 El~, ti( Mar-

quardt, 1994 /f~it#ti!i~fUtl~ ~rlHtft'B:k1J' (][i\;f1l *Jl ) cm • .fiJ-t~HUifitfl~15 

.R~. ffFli:, ~it 18- 241J'e-t FoWT~$~ ,.f-f*4r~Uf1tittt ,_ .JH I!& 7J<&V.&4r~ iii 7K7t Fo 

fJF II S 'II , fir ~ , Jl1L I :I: it .ff! ~ ~ ~ lliJ • @J lliJ • li lliJ l1l ~ lliJ Ji: it f1l * .It • 
ttz ~~=,=rt-J E;l f&!ll~I 

~~= ~Ii:=. 

Ji* 250*• 500*• Ji* 250*• 500*• 

ill1t<g ·kg- 1
) 

Ji *(99.0) 717. 5 461. 8 205. 7 562 325. 1 88.9 

~*E~*• BC113) 1 250 500.8 

~*U~*··A+C 
250 250 

018) 

li~(459) 238.0 230. 8 223.S 352.7 340.0 327.0 

~ lib 14 28 35.8 35.8 35.8 

:fi ~ 15. s 16.0 16.3 17.0 17.S 18.0 

iUti15 14.0 12. 2 11. 0 IS. 2 14.0 12.s 

DL-MlUl o. 2 0.5 2.3 2.6 2.8 

~fi-!ti:Jkl 10 10 10 10 10 10 

~fi-i"~.@(S s s s s s 5 

B~tt~?t~ 

@ms.Yo 180 180 180 220 220 220 

ftitUIHMJk g-1
) 12.3 12.3 12. 3 12. 6 12. 4 12. 2 

tt.:tt% 8. s 9. 1 9. 7 11. I 11. 6 12. l 

M.:lt+JJUl(ft,% 6. 3 6. 2 6. 2 9.0 9. 0 9.0 

~.% 9.0 9.0 9.0 10 10 10 

~~~.% 4. 1 4.0 4. 1 4.S 4. s 4.S 

L fi-ftlr B tt@•il9•:bat'30.1;l108 ·kg- 1 

2. ~1}1*JJtfli'1@Ji8a<NX6. 25,g•kg- 1 ) 

3. ~fi-!l!t*;ftli"t!/Jlil9!.lllit~~llllllit. 
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3. tS. 

3.1. ~~-

ltM1f~?HJT*PJJ*•l3 tR1filf4~1Jll RM-1PJtt!~!ftlt<P<O.05)laisfi!ff41tlt<P 

<O. 01 )@.:X;J"1fiJ*41tU~:JGH*~~ <P>O. 05) .lltt*•:lf :if'~~~(J(J !i:.Ftt fru <P>O. 

os). •ffpj1flJlllllttzfiU:JG$][ -tt:.m .:if'[ij'J*fl*•z1iJ ~ &lll:x-tP.«tJ,~ 13 .aJH:n-It~,~ 
*~*Wjl*• 13 ~31JOlla lOg kg-1 RM-1 *:StlR~1U4:tt1U&~s. 6% (p=O. 04)lQ9. 
6% <P<O. 01) , f4:1:$.1Siisfi!f3. 2% <P=O. 005)lQ5. 4% <P<O. 001), ~~0Cll$1.11fllft* 

1t:att!~3. 1% <P=o. 04).l!li!~~¥$&, i:tim*• a ~~1Jn.ftlliifii11fll:lf~~lfil~(J(J 

~.Fttfit<P>o. o5).11iJ•~*Ejl*.tf a ~~:bnta:f;tli:tim*• a m~tn~~~:bnfi(J(J 

~~.Ftt~$-mt • .!311i.1•1J'~*JL a tQ{y.J~$ ttW'xB.~~¥F.$& .&0 rr ~*Ejl* 
•a "1~1Jn 1~1o~ta$t1~J ,fl!~:tt:m tt1J,~:k.S1.*8:X'1'll« El mm~:tt:bn6. 9% <P=o. os) 
:f;tllO. 9% (P=O. 04) ,*41!lt$J.\if4{1{3. 2% (P=O. 055)fJl5. 4% (P=O. 002) .~~~!J1f! 

lR~~OC(J(J*• a "1 <4o% )ti1Jn•~~J:t£¥~fRl5i'. "f PJ11!~~1U;t~{y.J~.Ftttru. ifiJPlf 1Jn 

••~1J11•(J(J*•a~m~~.Ftt~•••~~11il•~•:XJLMll«amm.~&.mM* 

•M•(J(J ~.Ftt~xH?i~~. 

3.2.~~= 

1i~*t!i* PJJ11i.1*4i:ti (J(J*tlttiOCfJltatttOC (0, l ;ftl 10 g·kg·1 >.ZliJ~ffi£$][ fFJH, ~ 

ial11il*4:X1*'i":I: ,:!:fltl!l*4t ltff H1ffFfO (P<O. 05) I @•~~liiff fFJD <P>O. OS)(* 

4) ,l3.3i*:X1"J!UJI•$ tt.2s~s0Yo*• a "1f~J~N\~(J(J:tt1!7titll!~12Yofl17% ;*4tlt 

7titlf4i!f6®3% .131f~1tt1i$& ,~~ttlttkB.7R•:x1"11illllf*t1 a tR(J(J*AA~"ff B.?itt: 
.m <P<O. 05) ,@.:X1.3i*:X1 JI« a mm <P>O. 05) (~5):JGj!1ffFfO .!lll~JIS,6, 8, 9<*•1 

+10,it~*• a tR:bna>.fll~l!l!2.3<RBo,it~*• a fi~1Jnll>#ltt ,!ftl1Htt~1. 1%<P 
= o. 04) .*4 :I'. lt11!i0;4. 3% <P=O. 05). ifii.3i* B fiti:bnll<C1.!3 Co® C10~ lt>:lf::f'~~ 

~ (j(J !i:.Ftt~ <P>O. 05) ·*•a 1l:it'1Jll• (250RBo+ 500RBoHll:l!l!m*AA~tf.J 1::.Ftt~ 
fJl :X;J Jl«.3i* B •UIHOli1J (Co.1.10> <P>O. 05), ©~:bnftiftiij~J Pc (250RB1.1ofll 500RB1.10> lt5<1" 

immm~<P<o. 05> .iJl.l!zll, 25%*• a "1 tnam <230Rs,.,o>.!3:xt im El l!lm#l tt~, ** 
A,Jt•lll*41!lttfli0;7. O(P=O. 002),15: 2(P=O. 0002)fn7.1%(P=O. 001)150%*.tl 

13 mmtna::f'jlp_t~!ft•PJJR <~s> ·*~~!ft•tll7R1fillllli0i7KV·tt-J*• a "1 <2s-5o%) 

R*AA~~.Ftt~•a•ff~.3i*Mlm13tam.31Jllll$1J~PJ~•·(J(J~.Fttfru. 
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~•=#sm~•!tt~-~~1¥:7~** 

tlitJt(g) 3 !ffjfi:(g)l *11-:M:~ 

% p % p % p 

RBM 1-RBM0 (2,5,8)-(1,4,7) 2. 2(96. 8 vs 94. 7) NS 5. 6(45. 1 vs 42. 7) 0.04 -3.2(2.15vs 2.22) 0.005 

RBMwRBM0 (3_,6,9)-(1,4, 7) 3. 7(98. 2 vs 94. 7) 0.04 9. 6(46. 8 VS 42. 7) 0.0004 -5. 4(2.10 VS 2. 22) 0. 0001 .. 
RBMwRBM1 (3,6,9,)- (2,5,8) 1. 4(98. 2 vs 96. 8) NS 3. 8(46. 8 vs 45. 1) NS -2. 3(2. 1 vs 2. 15) 0.07 

RBM0-C (1,4, 7)-10 1. 4(94. 8 vs 93. 4) NS 1. 2(42. 7 VS 42. 2) NS 0(2. 22 vs 2. 22) NS 

RBM 1-C (2,5 ,8)-10 3. 8(96. 8 VS 93. 4} . NS 6. 9(45. 1 vs 42. 2) 0.05 - 3. 2(2. 15 vs 2. 22) 0. 055 

RBM10-C (3,6,9)-10 5. 2(98. 2 vs 93. 4) 0.04 10. 9(46. 8 vs 42. 2) 0.004 - 5. 4(2. 10 vs 2. 22) 0. 002 

RBCh 1o-RBCho 12-11 -3. 3(96. 7 vs 100. 0) NS -0. 9(43. 7 vs 44.1) NS -2. 2(2. 22 vs 2. 27) NS 

RBCh0-C0 11-10 7. 1 (100. 0 vs 93. 4) 0.025 4. 5(44. 1 vs 42. 2) NS 2. 3(2. 27 vs 2. 22) NS 

RBChwCo 12-10 3. 6(96. 7 vs 93. 4) NS 3. 6(43. 7 vs 42. 2) NS 0(2. 22 VS 22. 2) NS 

1. c.~t.I!« s m ;RBS, ~*gg51E*tl}t;RBCh. 9=1~*· 0 ~fff, o, 1 ;fll 10 *:EU~ffi s m~1JOttl.fiJffl!JjftJ1¥:7:l:J9 O, 1 ;fll lOg • kg-1 ~ 

2. s m 1 Jlj 9 ~:fl::f lil] 7}( -V-1¥:7fiffl!Jjftj ( 0' 1, 1 Og • kg- 1 )ftl ~::f lil] jftJ :l:*IMM 1¥:1 *'* ( 0' 10' 50kGy) '~ :bot¥:7Jl:l:;f11 *•1¥:7 *IMiftJ :I: (kGy) 

*:EU:19: s m 1.0-0, s m 2.1-0; s m 3,10-0; s m 4,0-10, s m 5,1-10, s m 6,10-101 s m 1 ,0-50, s m 8,1-50 fl1 s m 9, 

10-50. s m 10 :19~-tmt.z*:X..rz.*8 s m, s m 11:199=1~*•::.t':bnfil.sm12 :199=1~*• s m:1111• 1og. kg- 1
• s mm~flliA~t1Bt 

.fil ~ 1 ;fl1f,f.t4~11 ~ 0 

3. ffl%~1¥:7tt{Kft~ 1 :RfiHi9'~1¥:7*it:M:fll!tt:M:. 



~4 Ca ) *lf-f!P§~JI <o. 1~a1og ·kg- 1 )~a-f!P 

*•~J1 <0 , 2so*1soog ·kg- 1 ) r..J a tax-t¥tt~~Jrttfmr..J~DlaJ <~~2) 

s m±~tF.m *•it !f j[ *4 :ID: lt 
C{l ·~-1 . 7:J(-I) (Jl ·~-1 . 7:J(-I) 

71<:tiO 79. 3 33. 5 2.38 

*• 250 84. 2(6) 37. 7(12) 2. 24(6) 

*• 500 81. 7(3) 35. 7(7) 2. 30(3) 

ljL J5J tr. ?l ~ 1. 1 0.78 0.032 

(b)1f~?t-tfi • $ 

fti(E) NS NS NS 

S fa(D) 0.013 0.002 0. 016 

EXD NS NS NS 

}. M(ltJf1=ffl!A1.1CSl&titt~tttt~. 

2. t!%1t.J(ltJttit1'1~~~*•(1tJ a tQ~11tt . .t11.x·tiif.anHt•. 
3. NS ~jf-~~~Jl:i=. 

3.3.~~= 

11.( ~~ft~~AA~ . :Jtft!!~BiiSHt~-O;H=-~ai=.25%;fU50%*tl 13 tait#fmiHllt 

3l**E1B~1mt A :tQ~l. 6%;fU3. 5% ,Yfll-{~~~U1lJL:if~~fmt¥J ./f.!!?t-tfi~PJJ111J*4*'1 

-~JIJ5J1f 1'FJH <P<O. 05) (~6) .25% ·ffi50%PJ~11Uf:it:i: .!f:tD:fU!tt:bn*411t lt. ~l*Jt 

~ 1mNi*1J Jl!I PJ ~~l m: tt ~flf 4 % <~ :&.stt If) . ~J.1 1, 3. 1;fU 9m~~rr-tt~1£ i 5:X;ftl 12:x 

00)'E1f*11li!i1t¥J~1t~M.~<tt~*51 JFD .5o%t¥J*tl 13 tt{ PT B.i=!tt:bn <P<o. o5H!Htmlf! 

:xf 7.;:1J'.f1l *lfl <*1). m1tiltlfl-J:1Hf?Htt:t:tll~4oYo <9. 2¥1u2. 9g. 1 oog-•f*:m:), rm* Jl;f§ 

X1!tt1Jn38% (39. 81'J55. lcm. lOOg-1 j;f:]ll) .~~ ff-1fiJ*4~1m101i; RM-Ijf:;f ~~3l)j(: 13 m 
~J11m~m1ttt'i1t1 ,@t4Jf!5o%*• s .am~m~ 01%),JUt"03%) -~~ rn% ):f!J 

•-t-iA1tilt:lt (7 % )~-Of, @fp~~~lA1tilt¥Jlf!~1*.1t EP>O. 05). :¥ 15 El~ ( B fiiJ!Jlll IO 

:X)lt-J'*t« s mm~~t,5~tt!tnn<*s) .m.~Bi= r:F ~AA~'\1il lllll 5o%*** e m1:X<5 a~ 
¥.12 El~). *~~~f!Jfi!i~Jm~. ll-{_t~ !iP:B.~. ~:bnflittJ1ltl~~~~ ~~~tttm. ~-Of 

IA ~itt:k1J'ftl *15~$. 
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~5 ~:fl=~~ j.'& JJt A-:J 9 1'-::f' l5J B *~Xi~ Wix~~ F ttfi~ ~ala] A-:J ~ff tt ~ tt U: ~ c ~ ~~ 2) 
1 

$.!"§lt$JCl¥JSffl .!-§M=~Sffllt*3C~~~~~i¥JN#$ 

s ffl s ffl% t;{ilt:lt (g )4•5 ~:m: (g)4,5 ;¥4 :m: lt4.5 

% p % p % p 

Ci-Co 4-1 1. 0(80. 2 vs 79. 4) NS 2. 0(33. 8 vs 33. 0) NS -1. 7(2. 38 vs 2. 42) NS 

C10-Co 7-1 -1. 0(78. 5 VS 79. 4) NS 2. 5(33. 8 vs 33. 0) NS -3. 7(2. 33 vs 2. 42) NS 

250RBo-Co.i. 1o 2-1'4' 7 3. 7(82. 3 VS 79. 4) NS 7. 5(36. 0 vs 33. 5) NS -2. 9(2. 31 vs 2. 38) NS 

500RB0-Co.1.10 3-1,4,7 1. 0(80. 2 vs 79. 4) NS 1. 8(34. 1 vs 33. 5) NS -0. 8(2. 36 vs 2. 38) NS 

250RBi.10-Co.1.10 5 '8-1, 4' 7 7. 0(85. 0 vs 79. 4) 0. 002 15. 2(38. 6 vs 33. 5) 0.0002 -7. 1(2. 21 VS 2. 38) 0.001 

500RB1.10-Co.1.10 6, 9-1, 4. 7 4. 0(82. 6 VS 79. 4) 0.07 8. 7(36. 4 VS 33. 5) 0.02 -4.2(2.28 vs 2.38) 0. 04 

RB1-RB0 5' 6-2' 3 9. 4(82. 8 VS 81. 2) 0.41 7. 0(37. 5 VS 35. 0) 0. 07 -5. 6(2. 21 vs 2. 33) 0.026 

RB10-RB0 8' 9-2' 3 4. 4(84. 8 VS 81. 2) 0.06 7. 2(37. 6 vs 35. 0) 0.07 -3. 0(2. 27 vs 2. 33) 0.065 

RB1.10-RB0 5,6,8,9-2.3 3. 2(83. 8 vs 81. 2) 0. 12 '1. 1(37. 5 vs 35. 0) 0. 04 -4. 3(2. 24 vs 2. 33) 0. 05 

1. n '® i¥J 1r &. 5r fff ff! s m i¥J .:t ~ f'F m m w. 4 

2. c xtJffi s m ·*f.!lU/Ut Og • kg- 1; RB, *tiiirR!t1J 250 ~ 500g • kg-1; rf';f, O, 1 ;ft! 10 #~Llf-\'.:W. 8 ffl ~13fHl:1J 0, 1 ;ft! lOg • kg-! 0 

3. S ffl 1 }ilj 9 f5"1f:;r-[PJJ}(f-1¥JJJ,*e!f:\W.*tiitCO ,250 ~ 500g • kg- 1 );ftJ:;r-fQJ~:lt (0, l ~ lOg • kg- 1), 13 ffl i&i:Ji#~IJjj S ffl 1,0-0; S ffl 
2, 250-0; 8 ffl 3, 500-0; 8 ffl 4, 0-1; 8 ffl 5, 250-1; E3 ffl 6, 500-1; 8 ffl 7, 0-10; 8 ffl 8, 250-10; 8 ffl 9, 500- lOg • kg- 1 

o 

4. tt ~ ~ 1¥J{J[7'J & 7U'¥i 7 x 8'0 tl!ilt:!it < H: )~~ID: CR:) o 

~ 5 .. ~,1¥J *itj:Jd,( r tt.$3C11ilt.JI, ~]!;ft! t--J. ]! lt3GJ1P.if £jf: 250RB1 - 250RB0 ( 5- 2), 250RB1o- 250RBo (8- 2);ftl 500RB10-SOORB0 (9- 3) o 

~mI ,250RB10-250BRo f<l!~-m:tttJ@i 8. 3%C39. o vs 36. o,P<o. 05);ftl 500RB1 -500RBo f~;r4-m:tt~fft 6. 8% o 



*•o 
*• 250 

*• 500 

-v-~ tff. ?IE~ 

'1<E) 

13 ~(D) 

EXD 

~6 =f4i&~J:i:*1=f4i*=ti*l¥ B *1 
~~~Csf1J12 B ~)~FttfmMJ~oloJC~~3) 

*it fl 
(Jl · ~ -1.7j(-l) 

212· 

212(0)'3 

195(8)b 

2. 41 

0. 84 

0.0001 

0. 61 

150• 

143(5)b 

124(17)c 

1. 89 

0. 15 

0.0001 

0.51 

1. 42• 

1. 49(5)b 

1. 57(11)c 

0.016 

0.01 

0.0001 

o. 14 

o· 

3. 3 

0.002 

0.0001 

0.03 

1. Eli ~o, 1*1 lOg •kg- 1 a1¥.J~1¥.J ~..j. :I: lt?HJrj 131. 51, 1. 52 <0% )*11. 45 <4%),ts-%P31¥.J ttai:13~ 

:boa J§" j!j: ~ 1¥.l s :fr$ • 

2. -fi#*tlk<RB)*1Jl<E)5ltJ!J§"l¥.J~~$10RB,OE 0% 1250RB,OE23% 1500BR,OE 67% 10RB, 

1EO% 1250RB,1E1500RB,1E 33% 10RB,lOE 0% 1250RB,lOE 10% 1500RB,10E 33% .{E~~~l5::Ric 

*"~~tt. 

3. ts-% P3 1¥.J tt ai: 13 llt~t'f * tlk E t& 1¥.J Ef :fr !I :bo :I: *1 ~Y-:1: • 
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~7 B,~IU§~*· B $li<o~soog•kg- 1 )~1Ja*1i§ffilJ~1J<o~1og•kg- 1 ) 

~~~~iti§'B'~~--*1~~~Jlf..Jl'~ll(ii](~~~3) 1 

s ~ 
f~~~ £* £*+• *• *•+• 

ff! ~t ff 'Er:i: 
(g•lOOg- 1f*:j:) 

llJ • 0. 43b o. 4zb 0. s1· o. si· 0. Oll 

WI " 0. 70c 0. 59c 1. 04• 0. 93b(-io. 6) 2 0.031 

JUt " 2. 98b 2.96b 3. 4i • 2. 98b(-i2. 6) 0.07S 

+.=m11m 1. 26b 1. i gb 2. 02· i. gs· 0. 041 

~ Jim 1. 86b 1. 92b 2. si· 2. 54• 0.074 

@.! Jim 1. 28b 1. 29b 2. 03• 1. 92· 0.047 

~ Jim 0. 47b o. sob 0. 55• 0. 5s• 0.022 

~ Jim 0. 27c 0. 26c o. 37' 0. 34b(-8. 1) 0.0084 

-~ :i: 9. 2sc 9. 22c 12. 86. 11. 9Sb(-7. 1) 0. is 

fff~tff'Er * 
(cm• lOOg- 1f* :i:) 

+=m11m 6. 38b 6. 22b 9. is· 8. 64' 0. 2S 

~ Jim 14. 44b i4. 86b 20. 77• 20. 28' 0. si 

@.! Jim 14. 26b 14. 03b 19. is· i 9. 37' o. 43 

~ Jim 3. 03b 2. 98b 3. 90• 3. as· 0.080 

~ Jim 1. 68b 1. 63b 2. 07• 2. 12· 0.064 

-~ * 39. 80b 39. 72b ss. io· S4. 25• 1. 07 

i. isa~~~unt 

2. m% ~ a9 tt ut1'1 *1lltbnlU'H19 u tr~ Jl.l flfa ?t *' 
3. a. b. c ~V?-lilJ-fj-~3(.;fl:JlilJ l:.f,J,~~:1f Ht: (P<O. 05) 
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4. i1it 

* w 1{ r~ 5iHI aJH~ flrtiJtt ~ * ~ ;.;H& ffV* • c 2 5 % ¥!J 5 o % > :Jt ~ :m: , 'H m: tt ~ ~ * ~ 1J, 

Zt:¥lilfl S Mfll.~ft.l ot§fi. ~ ~m1t~ft:J1f1J i:ITT *M:lt* ~Ji,~ 1t tt~*M P.~ S mgll.~ 
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zv 1iJf~imforlE•:f!!f&l~{tffl_t:£ m~-n~9=t~•tt A~ B. 7:71~ A flaJHifD~~)(, 11P* 
•no•at~'4:~·11fi13 ./T~IJltlPJf~lE7:7 Y=A+Blog(CX+l) • .¥T-1l:~~~4$ B,,f-t~T 

M:'lt:f!!~ ,~, f*~j'.$~-~ffitf., J:t9=t B fil3fl ~'4:~·11fi13~ 1$~?X:it!, Bl A IJ!IJ fl~;fflMM 

Jmfil <*•no•)~ '4:~·11fi13?~:it!* .#Hie T ~ filfl~!lt-n~&•tt~ :f!!ii:~ B:fflliJf~ 

~;ti-=fW:~. 

~WiEJ: mm-n~ Mffi!Jffil •tt MM 

!fr1mtaJ:M 9=t• :IJaMffl!J ffiJ ~~!it B~ Jt:5tiiE~ci.z.J] .liJf~~ aA, • :!Ja•ffl!J ffiJPJ J[~?X 
f!f !fr1m-tm:X~[•.S.6.7] ,~~[2] ,~~[6.8.9.)0.U]~ ,J\~[7.8.10]~~1illl 8 m ~taJ :M~J m -*~ *'~ 
'4:~·11fil3. §fir, 'lit ffl T-ttxt-0'-1m1li.Jf-t~M7:J~iiJVz: fEPt~~lf M~ ~-lifi~ If M, 't ffJ PJ 9=t~ 
!fr1mtiiJf-f im:*~ JJ\~,~~9=t~~tJ:f;j~lf~::f ~j~PloJ[2 J 0 

~WtE••taJ:M9=tB~r~~ffl&#MMJftl,@~mfl•~·~·~M••xt~1m 

':i:~tt:•&EY:~ifmmm .Zhang·~ 0996)m•~•~•&7HJTB:ttt~~x~, tnx~~ 

m-~~•~xrtt~tt•m**:£•~••Jftl~Jftl•~;fflfil'4:~tt•z~~~*·•m 

/T~~~Sl.tET-: Cl)PJMOOMffi!JffiJ~J~1m'4:~·11fi13~flfiZ; (2)PJ:Jt!ANA~tfj ~t~M=5t 

:trr, ». w•~:lift~•~•toffiJ •; <3) aA••~•toffiJ• ~ '4:~·11•~ fifil7:7Mtt~·l1: 

~¥; (4)PJ ffl:tf~~$ttW1i!Mffi!JffiJ~fJHt~x$. 

*X~§~{E=f,Jt!-$ii~~forfiZffl_t:£mm-n~~&imforlE•:f!!fff~1tffl$D 

*W~MMJftl~--~~filfl~:it!-±VliJf~~~~. 

=,§MM~M•&m~~~~~~ttm~~~ 

Mffi!J ffiJ ~ :f!! ~liJf ~~ filffl ~ ~ ~ >1t ~ tt M &B: ~:lift 1ftl •, ~ -E! ts< 1) ~if •ffl!J JftJ :Qi 
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~~~~w~.~~.ttMlf~*•Mttm*••~*···~Mttm•~·~~~~M 

~[2]; (2) EY:m ~Jti!J jf!J iifiJfil :fit~JI te"6ffl '.iE ZH~BH:t~7t:ffi; (3) W~BffiiJ :ff!J M :i:JI tllflli ~ 

P(tiJ ai ~ Jfij fit f\(ij '.i£ • 

1. iit~i~it..!:§!6~ 

U\~mm ~~lf'Ht+~:N:m j;J~~M*Mt:V: 18 *•. 'EPJ1It'M* *•••~MffiiJ 

Jfillf~~Jj(-c11 · 8 • 9 • 1 J. BffiiJjflj RM1;f1:1 NQ M"**•MB .7t~Ll 83 ~~fifJt..+OO~lf~ 0PJ;f1:1 

ha*:X Manitoba**- Dr. Marquardt ~ruirnt .U\~l ,7J-~1JtJa6;fif~IPJ:ff!J:fit~ RM1;f1:1 NQ 

t~ nX. 12 ;fil1 !le JI , 1t § ~ :tE r ~ *lC Jm ;fil1 j} ffiiJ JfiJ M 1: f" 'Pi flli ~ Ji Et: • iA ~ 2 , ha ~ IPJ r,& Ji'. ~ 

RM1;f1:1 NQ ¥1J~~~iilfl S t!H~!iX.6#!ll:JI, § ~{E =f~ilE iA~Yf 1~~it!'IL ~iA1#14PJill;Jt1-t 

S ~*AA0ff~ .U\~i.9:it~~mi7t:ffiwfilc 1 J. 

~ 1. ~ 1i ~ fcJ :I: r..J jJij fiP ii Ifill 1f1J r..J ~ ~ ~ Rfl B ~ faJ ~~!~JI.it ff~~ r..J ~ F tt 1m c il-t ~~ 1 ) 

:lltllt (g/63J3}~ ) 2 t-+ 1lt ~2 

U\~ffi.~lj s~i:r~• WJ WJ 

1 2 1+2 1 2 1+2 

lRM 1 0 0 193£ 350bc 543' 2. 65" 2. 30a 2. 43• 

2RM1 0.25 97 248d' 353bc 601 d 2. 28bc 2. 30• 2. 29b 

3RM1 o. 75 292 256'd• 355bc 611 de 2. 25bcd 2. 23·b 2. 27bc 

4RM1 2.25 875 268bcd 372·bc 640b.d 2. 13cdc 2. 21bc 2. l 9dc 

5RM1 6. 75 2626 275bc 397" 672'b 2. 17cde 2. 13cd 2. 17" 

6RM1 20. 2 7877 284b 405" 690b 2. 09de 2. 12d 2. 11· 

7NQ 0 0 199£ 340' 539' 2. 62" 2. 31" 2. 42" 

8NQ 0. 1 78 236. 368abc 604d 2. 37b 2. 24•bc 2. 29b 

9NQ 0. 3 233 275bc 371 •bc 646bcd 2. l 6cde 2. 25•bc 2. 21 cd 

lONQ 0. 9 700 284b 37 3•bc 65 7•bc 2. 07• 2. 26"b 2. 18de 

llNQ 2. 7 2100 277bc 343•b 661 abc 2. 13cde 2. 13cd 2. 15de 

12NQ 8. 1 6302 308' 393' 701 • 2. 06. 2. 23•bc 2. l 6de 

tffill~ 7 12 16 0. 05 0.02 0.03 

1. ~ft1w;i1*~l.f~ll.~m;flltt:m1t Ef1.H-J m < 6::PJ ~). &-.~J.1~ * Ml~-t* :if-t.lJJt :1: t; 991l <i! £ 

&-:i:~ i:j:i 6::Ji]~ l'l'-J:if-:l::\J:i:I;). &--~l.fi5!:6t:i:~ .~tpj 11112# El~, 6#~:.:f ['1] :i:l'l'-J RM,, 6#~:.:f ['1] 

l'l'-J NQ. J!!i#'1i!ifJjfl]l'l'-J*:l'.1ififfl 1'J389U /g<RM 1 );fll778U/g(NQ). 

2. ['1]-jlJl'!'-J.H-Jffi:.:f~f"l-~iij:(c J!J g):W.~~Jf ~;f<P<O. 05) 

83 Jm;fiffjjiff!JJfiJ RM1;f1:1 NQ Yf 11HtmliiE~fLW.*1, ~fifJlll!!~~~iilfl S ~ i:F ~ tJaBfitM. 
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# i!..Q: :& :tttm: ;fll t-t :1: 1t o jl :it :m: rm -a . m mi1 :fftJ RM, ;fll N Q ft im rnJ EtJ ii\~ wi Wf1~ i¥:J .~U1J i!..Q: :it! 

5HJU :*12 7 % ;fll 3 o % , rm i'§ Ei l¥:J M i! 5t :fJT IX'..~ 7 o :f-t :I: It i'§ Ei l¥:J i!..Q: :it! 5t JJU :;Jg 13 % ;fll 11 % SI~ -

JJ!iJFJf1~1¥:Jil::k1¥:Ji!..Q::il!!t~=.J]!iJ~);:rr.--:::0. 05)oX!'&tiil~1J015ff RM 1;fll NQ 1¥:1~~ Sm.~ 

- mJ a:J Ji:t:i:i'§fiil::kl¥:Ji!~:il!:5tJJU 114 7 % ;fll 55 % , rm~-=mJ IJliJ :;Jg 16%;fll16 % ; f:-t :1: ltft~­

mJ:5tJJU :;/g2l;fil 21%,~-=mJ1,Q1J :;lg 8;fil 4 % o Jj--:ff@1¥:J~ W: :;lg jj1¥:J :fftJ itfifi, ¥f tt!Wf'P 00 ~ 

aij , M :fftJ it Ii. Ei ~ Jf-11 lJ.. !ltJ ~ 1Jll , ft M l¥:J ~?&It Bt :±l ml Ii. Ei l¥:J tfil ;fll tk;: 1.Jj ii\~ 21¥:1 ~ W: i:iE ~ T 
J! J!t~!Wo £ ~2 o J!.!!t~ W:~ a)J: o) M'l.!:J11[1¥:J fi.fi#::f JE tt r~ 1Jn S ffl 9'11¥:JM:it; c2) ~ 

- mJ l¥:J i!..Q: :it! ~:Z W: ~ It~=. mJ ::k ; < 3 ) p;'frfi jj ffl!J :fftJ r: 1: f§ flj EtJ Ii Ei ~ 1l1l , M ~ - JJ!iJ l¥:J :It :I: rm 

§ ,NQ f~-'f-~ftr RM10 

:& 2 ~ 1i jijj fiP*.ll § 15111f1J ~ 11. fP ~Ji IY!l ~ ~ 8 ~ l(aJ DI* Ail~ IY!J ~ F tt tm c lit~ 2 ) 

:It :I: (g/ 6:pj m) I f-t :I: It I 
sm NHJ,g/~Jf S ffl 

~-mJ ~-=mJ -=mJ ~-mJ ~-=JJ!il -=mJ 

1 7GMCOU) 2 174 327 500 2.92 2. 16 2.42 

2 INQC778U) 247 344 592 2.25 2. 18 2.25 

3 20NQC15,260U) 281 384 664 2. 18 2. 10 2. 14 

4 0. 33RM1 028U) 210 320 530 2. 51 2. 23 2.34 

5 IRM1 (389U) 231 336 567 2. 38 2. 25 2. 30 

6 3RM1(1,167U) 237 360 597 2.38 2. 15 2.24 

f,f, fti~ 16 22 32 0. 13 0.04 0.08 

1. &-~J!!ll.(f).fi-:1:~9'1~~63.FJ ,-1fl-.±1J~,Qftltjj95Jl.&-~J!1f61-lt~!ll.lt.RM,~ NQ (fl 

*~11Ulir5?tJJrJ :h 389~ 778U /g. 

2. m~9't~ilHbf-:boJ1J-&0 n- s *& 9'1*~••m(f)•uz~. 

WJ 1-iil:~ i¥:J ~tw·11, Ll,{ &$~ >c ~ * ~[14 • 1 • 8 ] 0~1n iA 'jg 'ff PT rmm ir :ili i¥:J m 1l1l*tiii:J£ 

s ffl 9=1M?&Jt EjX!'&l¥:J 1:~·11fit.ZfBJ l¥:J '*-* o;jt!t»i ~ml¥:J ~ ITTIJ. ~--, m1l1l~fl. PT fit ml 11!, ..El 

$tt~'ff a)JMJl¥:J ;l[)(, ~-=, :iiH~l¥:1m1Jll ~ff i'i':il¥:J r 2Ui;fll ff£1¥:J ~£±5J7f Ui~~ F UicizJ o ~~ 

5t :fJT It *3( , Al!§"~ :ff M tt ~ ·11m1l1l " 

Y =A+ BlogX (1) 
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:jt 9=': Y jg 1:f°·iiflli < il!Jtm: J:ft:i: .g). x jg SM 9='ITTS:I: (g !l,X;:i: u/ 0 JT SM). A jg~ 

RE <Y ~). B jg 1i~ITT~$ <ii S ~ 9='S:I: ITTM~U'L 'JI ~ITT 1:F·iiflliITT ~,ft) o:i!j4$ B 

ft*TS~-~~~$ITT-1-m~.A~jg&•*~~SrjITT1:Ftttllio 

PJ ~ • IE 'f ~ITT M tt m :::f tH± • ffiJ i:: ~ :Do. rj ot .~Uil. ) ITT m tp :fplJL![ ITT • )( 0 IN !It . &\ 

®f~f.¥-~:ifr~ffi (EH!EtHt~ffi. t£W il::7tffifft~cii ,-QX'J'tt~* liift JE, Jltffi!J)\jg-'/it 

tt 0 :i! ~jg ~ j@j (Jj r 2 m ;f1l f~ ITT ~ft J:5j 1f m * ~ !¥ E ~ 5E T • it:~ lilflo FJf 1~ ~ :li!tfil * 6 0 

:i!-Mtt~ttmm,PJW~~-~jg:~ITTj:f'°tt~~S~9='~~·:1:MttffiITT~tt 

Pl§ tt omm f:ijf 7fi!IJ ' s M 9='Sr-&Ji'.J:ft :Do 1 Offi 'Ig]*11:f°·iiflli~ F1: 2ffi ITT !ft :I: ffil:::f ,@J Offj ( I!P : 

Sh\ 10¥11 lOOflDtr-&Jt~{fZITT !ft :1Jo*~ffiB:ITTMttffijg 1;ffi2) 0 :I!*-* a)3 _![ *;lj\f§ ~ :Y:I: 

ITTli M 1:F·iifit1f M.~l'J1 ~n(ii], ffiJ W\lH~ &-15ff :1Jo!ft:I: ITT i:!~it!. IJ!U ®f :1Jo£:k:l:ITT So 

J:t *Xii\ !Ji 1 #! ii\ !Ji 2 ITT tt mi & )( mtt!H~· , t5J iiE ~ T _t ~ *-* o 

- '1.f l.¥ B'il ~ ~ 1§ § 1ijljj~1J B'il ~ft~* 

_t~mm1f@ITT•)(:::f&ft'f,m7f\TSM9='S~~ITT~~:l:~*•ITT1:FttfitZ 

fBJITTMtt~·ii*-¥, ~& PJ ~ fN7fi!IJSITT&li ,£:i:~ITT~1f@ITT~ttITTffl~oFmITTi~*, 
_t~f!Jf 7fi!IJ1f@9=' .~Re A ft~ T -1' f!Jf ~•:I: (E UI) rjITT !ft:i:!l,X;~;M I l:t, ffiJ !IB ~ITTj4$ 

BC &Sm ~{ilITT MttffiITT J:ft:i:#l:M I l:t) 'IJ(IJtJHi~ T Wffl3it fiP•ffllJ jfij 11Ht~x$ITT ~lilfl 0 

1. /JUB'il»IE~lUe A 

_t~mm1f@rf:r ·* E ffiITT 13 ITT ft r~ x=os-t. I!P jg*~ :Do Mat, ~1f@1fa5<., fg 
:i!#~W~ A ITT•)(:::f +7t aJ3liift < ,l;\!.~1. 3), jg !It, ~ffHl E= 1. li (~ x tr:* c ffi, 1~ 1f 

@(2): 

Y =A+ Blog(CX + 1) (2) 

c !fZJEfili:kBt .~1{JlffiM ex PJ'~ ~~ .:i!~:JR E ffiM x JE/iJt1J,ITTJffilJ!Ut§f01, f§.:i!~ 

~-, ~ x =Ollt<I!P*~:1JOSITTMJ!Uil.) ,1{}1f@<3): 

Y0 =A+ Blogl (3) 

:i!~ A ffiITT•5<.~+7taAT, I!P~~*~:1JOSITT1:F·r-tflli Yo, fg c ffitmfPJ>l<:?~ffJ 
il mi~ ti5" il:ifr ~ & i@i ITT r

2 ~ & f~ ITT~ ft J:5J 1f ITT Jffi IJ!u • il it T it Jf f1L 4t m @1¥ <*'ii.~ :&t 
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<D 
N> 

~3 8 *l cp ~ :ba IYiJ la A.!:§*~ ff 1H~ IYiJ ~Ftt Fm IYiJBi ~j~ 11'~ IYiJ i51t <lit~ 1 ~ 2) 

iA ! ii :i $&ilt' ~U1&ilt' t-t :t It $&ilt l!l~1&iit 

~ 
fl 

A B c BIA R <Y-Al <Y-Al/A A B c BIA R <Y-Al CY-Al/A 

1 RM1 192.8 8. 1 4. 2x lo-' 0. 9995 91 0.472 2. 652 -4. 025X10-2 2 -i. 518X10-' -0.9974 -0.56 -0. 211 

2 338. 3 4.5 L 3X lo-• 0. 7510 55 0. 157 2.337 -1. 394X lo-' 1 -o. 597X 10-' -0. 7585 -0. 18 -0.078 

1+2 530.8 12. 6 2. 4X lo-' 0.9521 147 0.271 2.-!49 -2. 725X lo-' 1 -L ll3X10-2 -0.9698 -0.32 -0. 132 

NQ 193. 8 9. 4 4.9X10-2 0. 9475 109 0. 548 2.628 -5. 326 X 1 o-' 1 -2. 021x lo-' -0.9543 -0.56 -0.214 

2 338.3 4.5 i. 3X lo-' 0.9814 53 0. 156 2.309 -8. l 7X lo-' 1 -2. 021x lo-' -0.9543 -0.08 -0.035 

1+2 532. 0 13.9 2. 6X lo-' 0.9729 162 0.301 2.425 -2. 57oX lo-' 1 -1. 060X lo-' -0. 9751 0.26 -0.107 

RM1 
4. 5X10-2 -4. 249X lo-' -L 611X lo-' 194.6 8.8 0.9715 100 0. 301 2.638 2 -0. 9618 -0.57 -0.216 

+NQ 

2 338.0 4.6 L 4X10-' 0.8976 54 0. 157 2. 317 -1. lOlXlo-' 1 -4. 752X lo-• -0.8765 -0. 12 -0.052 

1+2 532.6 13. 3 2. 5X lo-' 0.9693 154 0. 285 2.249 -2. 263X lo-' 1 -o. 932X lo-' -0.9675 -0. 29 -0. 120 

MR1+ 
5. lXW' -6.178X10-2 -2. 113X lo-' 2 165.9 8. 4 0. 9483 107 0. 615 2.924 1 -0. 9944 -0. 74 -0. 533 

~Q 

2 314.0 4. 1 L 3X lo-' o. 7037 57 0. 174 2.199 -2. 111X lo-' 1 -0.1236XW' -0. 2005 -0. 05 -0. 023 

1+2 479.3 12. 6 2.6X10-' 0.8892 164 0.328 2.448 -2. 186X lo-' -o. 8930X10-2 -0. 9270 -0. 28 -0.116 

l ,J9f1~$tt:l:5Jtt(f~JE1f~ Y =A+Blog(lOcX + 1 )>j({~ o 

2,?tt1¥J?,t:$:l~Af:fMt!,t:$::!:5Jffl~71}JJffi,J'li*ttli$W..* 1tri~2o 



t.+), fii}lttit~ A ,B ,C {l. ~(f]Jl3J!-f'lff:5t#T T iJ\~1. 2E(fl"~)C~c7 • 14Jta :!fd\!.~3 ,4, 

5. A {l .Ej ~t J!UIHt~ ff( ili ¥1J!Ot7HiE ~ T A 1.1 * ~ :bo M IJ;f fl3tiEt:J1: f°'~ ~ , :i!~ -1' .EJ S 

m ~ m: 'E! ~!Bl -r Et:J * :1: , xr& Et:J fl!~ .EJ s ~ , 1P1 ll[t ~ 14 ~"ff~ Et:J 'lit tt . 
~4 ~q~~~~*•~~~am~~~~m•~~m~ 

~.rrtttrnmm:mij1J1H~~~tt 

s mc1J,3t:~3t) 
'.if°'~~ ~ttl 

(60•0) (40120) (20'40) (0160) 

A 399. 1 359. 0 366. 1 231. 5 

B 1. 5 2. 7 9.4 23.6 

:it :t: c 10 9 5 3 

BIA 3. 9X 10-3 7. 6X 10-3 2. 6X10- 2 10. 2x10- 2 

R 0.8090 0.9952 0. 9808 0. 9811 

A o. 6143 0. 5772 0. 5453 0.4380 

B 2. 40X 10-3 2. 592X10- 3 2. 624X10- 3 1.417X10-2 

1PJ~tt1t$ c 10 10 10 5 

BIA 3. 646 4.490 4. 812 3. 235 

R 0. 7787 0.8404 0.8136 0. 9964 

LW:Mitt~.JR §Bedford ;fO Classen0992) .~)t,fffit•>Jt.fft~tt. 

2, ~ttti~iE:tiN. Y =A+ Blog (lOcX + 1), fE W:itffJit .fflNJ1' § :;/J>j({ft, Jt 'f:!Ji(fj ij!{\'L*ffl 

<%HHi. 

2. ll!J~(fJ~.$ B ~!ii!il11f!J(fJf!IHt~.$ 

lt~iJl'.~l;f!liJl'.~21!Jf 1lt B (fJ tt~ 'PJ lj Jt:?tiJt PA .B ~-ili'J!fiJ (fJ 1111 ft~.$-;ff *. f§tj1zrl: ~t'fiJl'.~1-

ili'J JfiJ ocG:ffJ.!Ul:~j!L~:# RM1;f!l NQ Ji)f~~-J\!ij(fj B {l~29g.~=.J\!ij~l6g,~.f1tlt;f§J.'Y:(fj B (l:Jio-

0.17,f!l-o. 04(~{6).ffiJ~tG:'f RM1;f!l NQ ~t.Jt1t(fJocG::5tJ.lU:5t,fff .~¥1HllG:~-Jl'ij;f!l~=.Jl'ij(fJ B {l~ 

19. l, 14. 2<RM1);f027. 9, 13. 2 (NQ). ;ff AJB(fj:Jio ~-J\!ij ;f§G:(fJ =.1-Jiili'J Jfij (fJ .ft IocG:, ~ T ~ 'f ft~, lli9 

#fHUtW:it.fft~~~i!i U&D 0fE!Xt1:.f'tt~ <.Jtlt) (fJ ocG:. NQ (fJ ~="fi21.-¥17t'f RM1 ,.J! ti!. Jt:?tftl!oc 
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~tE~§$:(fJ B {RI.C27. 9fit19. U.:5HfTWJ'·~·J¥~JiitC*7) ,{El9!1JiJ\W•ifcp ,NQ ~Tir~~(fjf'.f~~--

f.S7r .~t:JVf~ RM,~§l'lJ. t&Jitfftl9!1J ,NQ l: ~-$1Jjfij(fj .~,(fj fl![ 1{.;'&$~J11-:tE*~~(fj~{tfT .~ttr 

RM,. 

~5 -~ff~-~·~~~~B~-~~~MIM~~rtt~M•ffi~~~~-~1 

8 ~ 
j:~·Yitm ~tt2 

]£*(62. 8) 1}~(70. 0) *~(69.1) ~~(67. 7) 

A 274.8 248. 1 220.0 220. 0 

B -0. 502 0. 19 2. 11 3.95 

*~· c 10 10 6 4 

BIA -1. 828X10- 3 o. 7586X10- 3 9. 609X10- 3 17.94X10-3 

R -0. 8314 0. 9038 0. 9998 0. 9929 

A 135 125. 1 113. 0 97.03 

B -0. 7237 0.3507 0. 9804 3. 866 

:ii :i: c 4 10 10 4 

B/A -5. 361X10- 3 2. 804X 10-3 8. 675X10- 3 39. 84X 10-3 

R -0. 9632 0. 9843 0. 9870 0. 9998 

A 2.041 1. 990 1. 950 2.280 

;f..j. :i: lt B 1. 70X 10-2 -i. 212x10-2 -5. 6lX10- 2 -29. 66X10-2 

c 1 4 10 4 

B/A 8. 329X 10-3 -6. 09ox10- 3 -2. 879X10- 2 -13. 01x10- 2 

R 0.9760 0.9935 -0. 9501 -0. 9994 

L)Jf,Mitti\f~§ Marquardt ~Cl994),~:5HJT-tt•>.!t~*~~tt. 

2,~tt(fJ-tt•l<ll*S· 

3 ,J!Jf J!Hll.!itilitH'f!J 'l~*}IUUi ,13-"lj~ tll!it, !J)\~if-~(fJ§f ~~- ,8if!itf!liJE~!it. 

J:~~~{£5}f!T)(~1fl~f))>.f!J¥lJJtl:-Z17i.iE~ .Bedford ;fa Classen 0992)Jt!:f]-;;f IP] :fi 

~ih~imJIJ*T-IPl lt{YIJ~~~~~ 8 tG~iJ.\H~yn. ft!!. ffJJfl tm~T-IPJ *:fl~~~ <60, 40, 

20, o), &-r«.ll s ~~ :tm1'.fsjlT- IPJ 1fil 1; ~-, m~:1:1:1:~ B ffi% ~U-Jg 64. 4, 36. 1. 18. 8, 

10. 5; f:.+ :i: lt~ B ffi%~U-Jg-o. 205, -o. 058, -o. 052, -o. 036. iJ.\~~~**llA, 8 li 

9=1*~~~~, ~1JO'M**~lfM~ 1PJ-r«ll~MifitJ1fil, JiJf.f~&Ji~:X, :J!Ej JfJ fjjf ~1f¥£ 
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it;J!f:-l~ITT B @:ftllJcif§[Pj .Marquardt~ 0994) ,liJfJET/GIPi .:fr!lm~lilfl Elm ,'f91Jftll.:li* (62. 

8) _1}~ <70. O) '*~ (69. n ,~~ <67. 7) .~:tm/GIPiifiJitITTIPi-MilitJJfiJ <;t15-*~~Mffi 

~--~~M) ,tnJ Pl!!*Mff~ ~Bt:Atj:f='iifilgITT~P(<i]c 1 i .~~7Gi~~M*ttit jitJt~~*-~ 

:it It.~ :IJaM!litJ jffj ~:H~ ITT iXff 1tux jg : .:Ii*< !J\ ~<*~<~~.JS. Ej m 7.HHH:E jf ~ JW 
~if§fiB{i[ITT•J¥ifH--.fil~B{i[~EjMITT~~~$~*ITT-~#tt. 

B m ITT Ji i* j: f= ~ 5l 1£-'f 1i ~ & llJc $ITT j: .F·r.£ fltg ITT ?!Ott • !A!. W 3 • 

•6 m~•~ff~~~~tt~~B~~~*·~~n•~~ 
~tt*~~@] !}3/Jfi ("iit~l ) 1 

~jt(g/63fj~) 

·-]i'lj 

•-=li'li 

-= ]i'lj 

f.;J.Jtlt 

•-mJ 
•-=li'li 

-= ]i'lj 

Y=l85+29logX 

Y =331+16logX 

Y=517+45logX 

Y=2. 67-0.17logX 

Y = 2. 33- 0. 04logX 

Y=2. 46-0. 09logX 

Y=A+BlogX 

1. Jltfl~ffl-wi#!i<RM,f!l NQ)i¥J frjffl~iHPk~, itfffl ~*l· 

o. 0001 

0.0001 

0.0001 

0. 0001 

0. 0001 

0. 0001 

0. 0004 

o. 003 

0.0001 

0.003 

0.005 

0. 0001 

2. B lfFP*1~1Ja!a~ffl 1¥Jrnttfi (t)~3. 2U/0 ff B tt ,Jlt(ii¥Jj'(E~* ~lEJt.tE:JI'fifflJlt~1-tfi¥f 

PI rA ts•ttm:x.J!lf~:'la~l£1"'tttm. x•~~ iJaat~ 1£1"'tttmi¥J lfrlil@fi7tJ r~1. 

3. i!~-Ai:II1¥PJU I!Jii9liJ lPJll!l ~~:t:llllff :I" B tt <U/-0 ff B tt>i¥J~~-%J C7-14 B ~»~=%1 

(15- 21 B ~ )flJ =%1(7-21B~)1¥J1£1"'tt Im. y m = ~ tE:f: Ill] iJ!:~M !'SJ 1¥1I!Jii9li)1£ f'ttfm m [ft![ (g/6 

>Pi~ )ijlt1f t;t !II It] 1X=~~ iJa~ B tt rp i¥J ft Ji: CU /0 ff B tt) 1B= 1[~1¥J ~$[ Cg/6JJ'l ~~) i!lt1f *4 :I: It/& 

0 ff B tt <P~iJa!i!f!Ul.1¥JMttfiJ, ti & A= 1t~i¥1~$ Cg i!lt1f g/g). ~E~ A .~~lPJ~~'ilt 11£7J<~ff CE 

fi)IJtfjS~ 1¥11£f'ttfm(i. 

j:f=~ft~##~mifHxt~m*ITT•~.M~~ITT&e-&~*·•-li'litt-r-•-= 
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J!J , .= J!J 1¥1 ~ :W: IJllJ ft 'flt i:f:! • f.!H~ 6 i:f:! B 1¥1tt1i ~J-'¥ ~fHJ. J:i 11.~j! - $ ~ • 7'.7 Jlt , ~ff]~ 1ff'1 

<Di!!l:~*:tl:: 

• if 

*~·-

13-liti~--

CMC-!f~~Si 

:W:JJ'Hi 

MsM 

13-*lilfM 

a-llPJttrfEl~l'iftlilfM 

Y-A B 
-- = -logX A A 

~fir pH 

U/g 5.3 

6. 5 

U/g 5. 0 

6. 5 

U/g 

U/g 

U/g 7. 5 

U/g 

U/g 

L 4Y f'lr JH8 A9 ?t :1YT 83 3} ~ 1ilJ *4®~1J l!ll 0 'i:iJ l#H!JJ?Hr • 

2,n. d .'!k~*f4=r =*ml¥1J. 

(4) 

RM1 NQ 

3450 7700 

2250 6000 

900 3300 

1450 4050 

850 3000 

850 3000 

n. d2 n. d2 

2. 8 1. 6 

4. 8 160 

1t 12: B' = ! , fl; 19 ;f!Dt B' 1i , 1f ~ 1¥1 ti: ill 191: r: tUl3 ;fffM 'f XtJ!Ull 1¥1 i!X :11!: $ , IJtrJ B' 

= ! 9ttl19 J:i~j!~C!l:i1!:1¥JMl¥JffiXtflHt.~$ .~3, 4, 5j!J tti 1¥Jttti, ~~~Ii~ T ffif>Il¥J 

1:r:tt~. 

L &ftirn1JJ!If.Ji.i¥~U 

3?: 1- j'lij JG if j!U. *1J ffiL&l-1: ~ ~ 1¥1 ~Jl - t,f, 1i 0 1* 5'r. m 1¥1 J1ij JE ~ ' EB 'f J9f ffl 1¥1 pH ' Wt fl 

~~!WJ:;f ttf-, 1&~ft~ l:t~[IJ] .f*pg 1¥11: !WJJ1ij~~, EB r~' ®f}!;!$JJ-J:E 1¥1 :5i'H4, tm O) ~~ 

ffi !Pl i¥JMm. <2)~J1!:frffilitl:if>IBtJ~l¥J ~~. <3)1:!WJJ:if>Il¥J~:1f ~, 1&~ft~ ~tti f4~1¥J 
j!U ti.~ ff] I!li 7lrJ 1f ~ i:f:! 1¥1 B 1i , IJltl 7'.7 f4 ~if j!U M *1J ffil 1¥1 ~it , ~ ~ 1* pg :ii fi fF ffl fir,~ .12: 
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tt~~~*•~~•mTtt•~~~n~. 
~WMffllJ jffj ~if !J!ljji~Jk>E f*7ritl if~ ~-T 0 $:lit'~ B m1'1~1il!l. 1iJf 'fEMffllJ jffj ~tt 

!9'c~L V max/Km 11/.£5 B ~ ffi:k:k* • ,tii:ll{ft-7h-f!J!IJM$1Jjffj@'.:fi~PJ~1f~ '&'.'¥}~-1'~ 

~1iJfJE~lL 

2. ~ lfa.J'.11 '~ff It((.] ~ ~ ((.] lH-tV ijf ~ 

fiJiitlnfl~{xti~ T -RU!~.£.± Jk~~nw~ •tt. ;ft fn ~1iJf 'fltt~. if$ ffiI ~ 

~JJ(iiJ1ffl~#:tt ,{91Jtlll, s ~~~mt! ~ffil-T~*:I:, ~~ s ~;fll#~, MffllJ1ftJ ~~~, M 

~ :1Jo~~lt1f7* <g/kg, u /kg), 1:tc·!1fjgElf~ffl ~ tff-XE <:lt:i:, ~-1-:i: It 11/). i*it4l-#ffil ~ 

M#:tt~ ~ JJ(iiJ, yt~, PT l~H&~ tl:LJ!$, £1f ffl ~ f~ ,@,. 

~tt c ~~)(, !J1'1fffl:itt-:W M'fl. 

3. ~JJl'lnf¥l11: fi ti AF tH tr.J ~ tBHJT 

(1 ) f1ji it] lf~j~ 

(2)~~:Ai{:t~~~~f-t:fi.£5M~~:Ilo:fi 

1i,~6lt 

m--t-:m~'ril1•~1ffl, PJXEM1~1~~~M s ~~•~&r.z.nw~aJI .1:rctt•~ 

&-:It ti~ i!Xitt~ Jk M:fi:ii~ 1 of~~ i'it ho, J!-1f fl 8 f~ T -"!' 'ril1 ~ t!i it 8 ~ M ffl'J 1ftJ ~~ 

$~1f~.1ffl~#:tt~JE~J!fi¥;fll)j(~&,®151A~~~tt•!ll:JI.A 1-J*=~:IloMIJ;j"ffir.l 

~1:tcftfjg,~$B&•TM~00~~$.~~1fflITT&#:tt~1fW$PJMitt-:W1iJf'fl 

~ i'iiJ im, filM: tlll foJ*'Jm B *1iJf 1EMffllJ 1ftl@'.:fi~f*7r!J!Hi. *'l m nflittfif(Atc m 11/~m: 
11-#T '1iJf }E~JJ(iiJ·tt~##ffil ~11/ .B ~ii£$~ 1:tcttfm~ ?Xut. B' &•ffiM*~ :ho Mm 

~1:tc·!1fm~?Xitt$. 

ttiM: 
;it>:~)(:J1¥1J:1JO*::k Manitoba :X•~ Marquardt ttfHll Guenter tt!f~&-'il'JJili~JE).l 

tt tt fl-1 fA •L'ffi-'il'. if m ~ lt:tr., m ~ ~ ~ JE, &ffi r.z it•• tt ~ w rr t1Ht, ~ ~ ¥1H~ it -1¥-* 
1: (:1J0), £00~"/iIIJttfi, flf&~ttfi~::kfJ fflIIJJ ,{fllt-:Jf:l&W. 
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1:t ~m cp 8'!1 fB ~§ :& 1.Jl. iij; * *f *8, 
~~~licp9~-=l!~f;t~ 

W. Guenter 

iit~ .Jt*-M# ~ # 'f 912/3 91 ~ ~ v:.< ~iS 91 *Ait CJ!IL .._~'-~fit) ft~;](. ,ff. ,ti. 0 *Hi 

9' ~:f1J m :f- ffl"~!- :.1--, 1!! it 00 ~* J•J 50 % o -!0 JI:. 't 91~itil00 or ts~ - .i 71J lfil -t 51 ~,*I 

-!o-M # ~ #, El • 1i5, #J#Jlf ~ Jl~ 1.. -t D Jj{.-'f o.ft* lfil :;f-ts 1f it Jt!!.:f1J )ij fA it~ ,tr, JI' 1.. JL 

-t-1~ "!:Cl )·Jl- §Yi~~~ Jd1t.~; (2) ~ 'f ~-t"i"~t fJa; C3HAit ft -I-% Jt. ft!.1:-~ ~ -t 51 ~Jt.ft!. 

of- .Jf. I~"! o .I.~ 1f ~-M# ~ # l*J 1'-1f I*)~ U.itfi4, 1!! ~-~ Jb ,ti. 1{ Mi .i! I*) 1t-t pH39~ J-fJt 

Jl -M#-$1! *1~~ 79 70-80'C at ~;t- o ~lib .1:~ (Aspergillus)_._ i1i 1..JI' 91 {t!1..#JfAitl4 pH 

if>·li 't, #- t:..1.iE BJI or 1f tt. Jt!!./lt ~HA fit~ o b;f ~ ~ BJI -4-~ .Jf .ft t~ # 9' fJaA.500-¥-1.2: Natuphos 

-5000;ffi ~-to. 1%7lA1t.~oJI° ~~ih't' ~300-400-¥-1.2:,1.. *~4~ :k.~4't°6004l1±o 

J. •• J ~,fj-{i.-f ii# Jlidl #ff~ o4fl ~ 91Jj{.f79 ii *5· 3 % 'i>f:ii 5. 7 % ':fJ AJ ii8-

9%.~1tiiil1.. ff #l(Canola)2. 6%. J.M•~~f .,Jj{.$.JL-b~· .i §1J 91-f*-** .~ 

~•or~1i-~MiI•ot:..1fAa~ikEl•'f~SMJ•ortt1f~of-.Jf.tt.*-,~~$•~ 

fJa !I- v.J cx--f *-**14*-~ ./;;ft~• or ks 1f Ao~ 1'- 79 Jl:. 91b;f~tt*-1*J :;r- ~~ - , #-!0 cx­

-f*-•-1f-14~-M .Jf. tt. *- o i!! 1r~fi4U%orft~~./;;Ft;cx--f*-**.tri~A. 

~ Si.BJ fifit ft, fiitfi4, ex - -f *-** Jl cx--f *-** fi4 

51§ 
~~1E"IH9!ffl~f&f2~ "-)( q:.m tB ,:XHHft~~P1'EfJt$fm <NSP)1}Cf1¥l¥JM~~ q:. 

1£;f:*f4~4PJ:tm1J\~,~~,x~,1N~~:fn~~oj!-®i~M~i*JtJEt:J{~Jii}i£fflr~ 

• 13 ~ t:J t!X it!: ;f: * f41iil ~.+ l¥J ~ jf tr! ulL ii ili J1 ~ , Mi lf .if ~ M ilifJJf1J l¥J 7f 1t , 1t f: 13 f!f, ~ *1 

-t:QJI1f 1~¥1JM~ o tllMM:xttll*1 ~ tti:M~l¥J fi'ffl, cx--*~Lfmtr M :xt Ii 8 ~w;, 3JJ )ljlj E 

CLupin):fn :E.f:ttll4ml¥Jfi' ffl ~*~~¥1Li::fW. (Campbell and Bedford .1992) oj!.l!!;:Nfjf211t .!ij 

Jtf:•-~-~~~~tt•jf~~~~~-*1"· 

ts~ :-X!t-=::5tz-=l¥Jt114PJ~~~xlt'§l¥JtllM~ (7\~MllJl.IW. ftM)%j.\1f{E' m.!ij 

•:xtJt71Ht$~p#~lllL 
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~~~ttD•~*-~#~tt·~~~-*~~.~ffm~ffl**M•~•**• 

~MD• ·**M;e.•ffllif4ff~*~~tt•~ttD•<Ravindran et al .1995).~U91Jl:Jj 

T ~#~~&ltttD•~*·· 

~l ~f?ral*4~~cptl~~~· 

* ~ 
~ ~ 

* *<*Pl{) 

*ffllittff• 

~ Si 
~ffm~ 

*Si*~ 
~ffm~ 

fti1 s ~m~ 
Wt~*s Ravindran et al.1995. 

g/lOOg -=t•mt 

. 24 

. 27 

. 27 

. 24 

. 27 

. 24 

. 39 

. 70 

. 89 

72 

69 

64 

66 

77 

50 

60 

59 

77 

tt D•:xt *-• ~ ;ftJ ffl $~ft m: Ill M.'.i= (Nelson, 1976 HIJ 50 % J.2A J: (Edwards 1983, 

1993). Ballan et al, 1985 11i~1.Kmtilm: lil ~3-42% .:i!~W:tf ffil:Jj jt;ftjffl $1&~-T S ~ 

~~fi5*•,~~fiP~,7GfJL·~~Jt(Temperton and Cassidy, 1964), ~~~~~ff!~ 

1:~ D3~*·<Edwards,1993;Mohammed et al,1991). 

*·•fflm~(itg;ftJfflttD•**tmT~~riiJ»!: (1 )~~~ iJOJGffL• ( ifl~~ ~ ~~ 1V 

•mt); (2)*:i: ~-f.ll=tl!t -T ~ fJ! Ji!l$: Jf ~~ ~; (3) tt D ~ lt 't: ~fllii ~ r <tm ca++, 

Mg++ ,zn++ ,Fe++)~it~3&:!i3Y'r~~~HiiJ»!. 

~T~ttD•~~-fitg~mffl*•tim.ttD•~~~*m~~*r~JGm•@ffl 
Jf B~D<llJLIJ). 

B &ffti}J1,f3#ttD•ouPAC- IUB, 1976) :3-ttD•rnc2. 1. 3. 8) (tf~31'{1UOf 

Mi*m~ilDfft6-ttD•rnc3. i. 3. 26),lttB'Gti:fil.~67f.t1fP.Km.J';9#tt@•~fitg*m 
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Ji)f 1f {:li.,~ Et(] 6~ -~ 0 

tt M1£¥1Htil!Et(J ~fff PJ~ 8:J 3#ttM•lmf'Fffl, o) &ill tt•M; <2) :ff 1£-T &il!Et(J • 

!i~tt••; (3):ff{E-Tim;¥:-t 9"8-(J pg~ tt•• ( ~~2) 0 

•2 -@~M~M~~~~~§~~tt 

!J\ 3i: 

* 3i: 

~ ~ 

~ * 
ff# 

.,.... 
'..TL 

3fJJ$lli 

-}(li tJttl! 

~ :ff tJt ti 

l:llf!{:l!.}'l:fr-f-/5}:(£ pH5. 5,37'C(/E';~f;R·ftM). 

~:f-f*§ Eeckhout and De Paepe,1994 . 

• 3 3i*,/j\J(tp~~~)3~~ 

pH 
~ * ;j\ 3i: 

<l 100 100 

1 75 80 

2&.3 38 45 

4 52 58 

5 82 60 

6 90 70 

7 95 80 

8 93 73 

tt•Mffi'i'i 

Jf!{:l!./ 0 )'fl 

1193 

582. 

5130 

15 

122 

0 

8 

16 

tt••mtt 

7Gffi'i1 

xffi'i'i 

7Gffi'i1:? 

1fffi'i1: 

1fffi'i1 

1fffi'i1 

?7Gffi'i1:? 

xffi'i'i? 

~ ;¥:-f * § Sheuermann et al.1988. 

rn-rtt•Et(J~m•~~.•~•&mtt••~•!i~tt••tt•••·~~-r~•• 
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~ :!nlllt • -If- B iiE llJHiiJ t-J. ~ l¥J pg ~ bUHllJ PJ k'J7j( m tt ~ •• /F $it!!. :fl!: ' 11 g. bi 4m tt D M m 'l"i 
1¥J:Aif:'E pH m; m :194- 6<Irving,1980), 1§.~-.l!tffi·J"iPJtE pH3. of* fi. IN Jlt:;f PJ~Mmllt 

~MfrutEi@iltDtt~f4'T <pHl. o- 2. 5 )ff$ <Hill, 1971) <~ ~ :fO JlJL ~ )~ rmt£Jltf9:H~ 1tilt 

pgfliDt¥Jm!m$-tl?.i'fJJ (Sheuermann et al.1988), £*3· 

pg~MDIJ~~/F~JE ,fijjf-f :boI7!!!1'.Ji '/ltt£7o- 80°C, tEllt'li/£ T, pg~MDlit& 

~~.t;:m·J"i <Jongbloed and kemme, 1990). IN lit, ?~Jll:fijjt-J. ~MD:f!J m t¥J:X:fl1iJf 'R:~ ~r 

~1:4mttDlit¥J1tm, i%<1i~::Kt¥J pH m·l"im: m~:X<2. 5:fll5. 5) .-tE.]!if#~ <£*4). 

~4 ~I~~~~9~~~~~~ 

(•) 

$1J tsnru t¥J fijJ t-t Ii 

50 

50 

65 

65 

78 

81 

84 

87 

:Mt-f-* ~ Simons et al 1990. 

ttDIJm·J"i 

<lf!f_)L/ 0 ff) 

250 

240 

234 

208 

115 

~J >JZ t¥J m·J"i 

<%) 

100 

96 

94 

83 

46 

u .t;:~1:4mMDlif'°:fl~, !JX:*i@i <Hom, 1989), lll'l $1J T 'tl¥J Jiti" AUf ttffi"fi. f_§Jfii~ 

1:4mtt*l¥J1tH{ ,{t:i!-®U~l:fj lfil T Wf 1¥J -m-m, Jtjt:fi!:t£-.l!tit!!.1f. ~WilJE~· 3Jf~f~· 

t¥J tn: mt ¥5 ~ • 

~1:4mfiDlifF1'Jfijjt-f~ :bowl:.::. +i¥i:ltr, Nelson et al <l 968):fi!:~ -1'-JiE llAT tt4m 

JJX:7t <mi:X5H5t) ~ 1¥J1tD• PJ I;!~ flB &Jill <aspergillus ficuum) 1'°1: t¥J ft ~li1t tm. 1x i¥ 
Rojas and Scott 0969)-tE,:fa~ T eB &Jill f'°1:1¥JttDIJJLf-jG~7j(fm T :tl'!Jf-HJH~t ~ 1¥Jtt 

~. 

JA:X:l:>c:f:Zt*<Simons et al,1990;Schoner et al,1991; ]ongblaed et al,1992; Ko­

rnegay, l996;Qian et al, 1996, Yi et al. 1996);f!ljc::flt¥J:Mt-ttE~*~i~:fO>g~~Jm~>c 

~~:fa~ <Z914m~~IJ .~-@~.Im~*~, 1993;BASF :Ji*~lm ~, 1996; Ravindran et 

al. 1995), PJ £xt~1:4m~ttDlil¥J1iJf 'R:~@lti!-*1ti!i'fJJ. 

tEPJ~ffl·~~l¥JSM~~~ttDlixtM:fO**B~-~~it!!.iiE~~~~l¥J. 

Schoner et al 1993 fflffMfij]Jlltjc~/ 1J\~/:Xli SM .~:bO~tJL•~ttDIJ<£W5), 

~**~ .~:bo1'1i:Dlil¥Jff£• s M <o. 5%/o. 38%):fll~:bo~m•<o. 6%/o. 48% )1¥J s m, 
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::ttffM1:*~1t~fiiJ~~m~•~-ftt¥J. 

~5 fHl~Dl::k~/ lj\~f::kli B *&~1Jaxm~~t.UHfU((.J9,t~ 

S ltUi1, • M -~ IJ 

C%) m tt 

0.6 0.48 
0. 5 0. 38 
0. 5 

0. 45 
0. 38 
0. 35 

500 
750 

~t-HIE § Schaner et al. 1993 

1¥- :t5J 

S:itt:i: 

5ll'R 
769" 
703" 
739• 
759' 

fiiJ~il1Jf€ fiiJ~ I :ttt:i: 

0ffl'R 
1. 59' 1. 99' 
1. 45' 2. 06' 
1. 4 7' 1. 98' 
1. 53• 2. 02•b 

~ Jlt#f Filj, Jongbloed et al Cl 993) tl!. YE llfl T {E &0 ff ;m; fill S #U:P ~:!JO 1500Itl fft fl[~ 

IJ,::ttffMl¥J1:~·r:Efi13t't-'f~:IJoo. n¥:o. 2%X.tJt•t¥J s m <~*6). W:1tl~-\Ajg-HJ0 ff s 
m~ :1Jo15oo!'tif.trM~j}aJJ .w.m j@jT M~t¥Jf1Jm •. 

~6 11-301}JTj!1i((.JfHl~Dl~iiHI B m A ~1Jaxm~ 

~t.UHi 05001tt f:ii:/1} ff> £r.J~F9&~ 

~J.m ttfi 
m:m: S:ltt:i: fiiJtt*~· 

fiiJ ft I :i1t :i: 
(kg) (g) (g/d) 

;m;filj Sm CBD) 93 23. 5• 424" 695' 1. 65' 

BD+lJl pi 95 24. 7h 469b 739h 1. 59h 

BD+25l pi 95 24. 4•h 456b 735h 1. 62'b 

BD+tt~IJ 93 26. 5c 529c 802c 1. 52c 

~t-H!E § Jongbloed et al, 1993. 

Cromwell et al 0993){£1: *-BElfM 13 m 9=1~110250,500~1000Ijf!.fft/0 ff ~1:tpi 

M ~ 11 , xw. in1J ::tt 1: *~It , fiiJ t--H+~ ~ fi ~ fiiJ t-t / :ttt :i: ~·Pim j@j • 1 ooo !'ti f.tr t¥J 11:7d"1~1t :=: 
* z-::ffi13f1Jm 1¥J•:;lg11JflJ m•. Mtsit5ooft1f.trt¥JM~IJ~1:t¥Jf'F m ~15lx.m•#I~. 

ffl ~-~tl!,~f!J T Fill W 1¥1~* .Simons et al 0990) i.iffiS T flf • < o. 45 % ) 13m~1JOX. 

m• co. 15, o. 3%>~lm#7.l<1¥-1¥1 ~1:*1M~IJ (375, 750, 1500~ 2000It11.tr10 ff> c ~*7> 

1¥J~•··~~Jtl¥Jtt~IJ~H-j@jT•1¥J~m•.w~~j@j~Jtl¥JM~IJMMtl!.mj@jT 

•f1Jffl$~1:*~1t, ffl.llff::f Hlt. &0 ff S m~:boT 375!'tiffi:M~IJ, ::tt~~-~~:boo. 

15~0. 3%X.tJt•t¥J~•#!FilJ, IN®llJJH~YT•t¥J:tt1'7!!t:fi.Cromwell 0991 > i.iEllij Sm 

~:bott~IJIJ;j"' ~H~~T s m•t¥J~~~~~•t¥J:ttl'7!!t ,M.®~YTJf:l:_lf5~. 
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-~' ~ •tn1¥HtBM 

% <-!f!.f.ll/kg) 

45 0 

. 6 0 

. 75 0 

. 45 375 

. 45 750 

. 45 1500 

. 45 2000 

~;¥:-HIE§ Simons et al. 1990 

~;f!Jffl$ 

<%) 

51. 5• 

16. 2b 

41. 4c 

60. od 

61. 7d 

62. 3d 

62. 6d 

1:* 

0-4ml~ 

(g) 

788" 

1066b 

1081b 

llOlb 

1087b 

l139b 

l 125b 

~;\!:--} 1Jt:i: 

0-4ml~ 

1. 59 

1. 58 

1. 59 

1. 57 

1. 58 

1. 54 

1. 56 

!iilif'P1fl¥J '.!k~~J!rr T t£fl£1f~j:~1¥J *·~ S tiPt~ • :bottBM1¥J~j::~lHJf 'fl <Slomin­

ski and Guenter,*.ti:*).~~~PlVJ,~/~fl£~HftJtl'!;iilfj S f&,jt S l&ff~X~*-l:?HJU 

jgo. 2 ,o. 3 ,o. 4 % '~1:~tt•Mt¥J• :bn-l:?HJU1JO' 100' 200,400-!f!.{.ll ·~*m1l!:lt!!..!IP.~ T 

:ttt :t: ;fa~ ;¥:-t ff tt *MI tt 7C. tJt ~ *-1: Jt :no rm t!~ ff < * 8 ) • • :no• fli ~ J3t 1¥1 tt a M aJJ .!IP. t!~ ff T 

~~~-;fll~•fftt$ •• ~~-~J3tl¥Jtt~Mtt*~:llf1£~J3tl¥JttBMl¥Jtt*ffi~. 

~8 ~~~B§&~~~-B-~D~Mffm~~fiffl• 

PT ;f!J m 1¥1 ~ ttBM*-1:<-!f!.f.ll/0 fr) 

% 0 100 200 400 

0-2ml~Jt•(g) 

. 2 82.0 87.6 90. 5 87. 7 

. 3 86.8 89.2 92. 1 95. 5 

. 4 89. 7 98. 2 96. 3 95. 7 

x 86.2b 91. 7a 92. 9a 93. Oa 

Q- 2 mJ ~'f-t I Jt:i: 

. 2 2. 31 2. 22 2.20 2. 22 

. 3 2.27 2.22 2.24 2.23 

. 4 2.24 2. 16 2. 16 2. 15 

x 2. 27a 2. 20b 2. 20b 2. 20b 

*.ti:*~;j!:-f Guenter and Slominski, 1994. 

x 

86. 9c 

90. 9b 

95a 

2. 24a 

2. 24a 

2. 18b 

l!-zvl¥J1i)f}l (Simbaya et al 1996) .!IP.~•:bn~ Sri;fll1*7}c{t-@-*1MPJ~ :lJ05.lii~1:*1 

ttBMl¥J~x*<~*9).t£*1r~x~o. 35%1¥1st&i:f.1•tno.01%ttBM~j:*~~.fEl.~at 

•too. 05%1'.t~~ 8M;fll1*7}c1t-€l-*1M, ttB~l¥J;f1JJl3$:k:km• .1t* ~1:tz:tt~l¥J~ff 
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f!H13 r ~ff;<~~ 0. 4 5 % l't3 M Jffi s t& . i$: ~ * ~ llJL.t it jJ M ;ft ~Hli l't3 m 'r.i ff Ml-~~ ~tul 0 

J\'lilitl:~i't3:&'ff-t <BASF ,tt*~lm f?i.Jlit:)C, 1996) ,g,~y ~;fll% ~~Jt] ~j: !WJ;ft~ 

1Jl't3tt#:i:: ~~~, 500$f.ll10 ff st&; ;n:m~, 300$f)l/0 ff; lt'"t~600$f.ll10 ff s 
t&. riz m J: it tt n :ll l't3 lil ~ •~ ~ f~ 3G m ~ l't3 iw ~ :11u·v0 ff s t& ;f1l ~ w tt :ll l't3 l15 iw ~ 

:11. f£J.f"°m~19tJ>'~, ltl15iw~:11~~1;'33'l/0 ff s m. 
~9 ~~<4-11 B tt)faJDl~m1J,~YiiitUiUH~H£iilti B *11 

~:ha§~ lt: ~ F tt Fm rt.J MJ. fcJ ~ i(aJ 

(g) (g) 

MJffi <o. 35%ff;<~~) 177 116. 7b 
+;ft~j}(O. 01%) 175 118'b 
+lil~11.ms11<0. 01%) 171 116. 5b 
+;ft~j},~1j(1tit!WJIJ(O. 05 % ) 171 ll 7b 

+lil~IJ,m slJ, ~7J<1t ittmlJ 176 124. 2· 
M,Effi(O. 45%ff~~) 176 124. 8' 

:&'f;f-f*§ Simbaya et al.1996 

~ tf tJt 
fill :fr 

f~ ~ ~ ~ 

liiiliM~:lf:M 0. 5 0. 6 

m; M 7. 7 9.8 
Jf~M 2. 5 2.4 

tE m 2. 5 2. 6 
~ftE*5t$M 17. 9 21. 4 

tt•• 4. 6 6. 0. 

'*H!t•I*~ 13. 3 15.4 

*~•&$M~ 8. 0 3. 2 

,g, l't3~7J<1t * tm 31. 1 36.8 

:&'f*4* § Slominski and Campbell 1990,1991 

~1MiUH*~ ~~.a cp rt.J-*ff tt• 

1. 52• 
1. 48'b 
1. 4Tb 
1. 46'b 
1. 41 b 
1. 42b 

fl tJt 

0. 5 

6. 9 
5. 3 
0. 7 

20. 3 
5. 5 
14.8 
1. 0 

33. 7 

~mffm:'*H!t•~~~~tmE~~~$MtE*5tl't3~~~%Z-.'"tITT~!f!i•;fll 

~~:1!~1:£-~, fill~ T Jtfilt~f tE*5t~fH!i•$M .i~.HIS$~*M <~iiJt'rf8 *~M;fll 4-o 

El" £liiiMM*~·) '$~ '*~LMi:tiiM;fllliiiliM-i:tiiM .~-D liii~M (3-;fll 4- )~-D 

-liii~M-11t1tliii~M (3-l}t)' $~ *M-liiiliM (4-lt p- D-li~M~ffiHi!JfR~) 
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(Chesson, 1987). :ff:(£ .:P ti-tfrl 9=1 Et:1 P- lff~ l!;ffl Mtll: fa*~ ll B 1lt 1ifft k: i::~ if(~ ~ta] t-t 

11f~Ff1't'ffii'. fl£Et:Jm751FIN T (Bedford' 1995) .Jf.MEt:J1iJf'R:1LE~ T PJ1§'~ P-lff~l!;ffl Mm fa 
*~ll:lir$J11f{t.:iipg;f1H~ .~if(i~Ht$~fl£ (Antoniou and Marquardt, 1982; White et al. 

1983). :i!~ PJ7§'~~ptf fli $1txt;g 1Ftm f!J ffl $;ffl ~tm :'.Ef'tt•Et:J ~ n(iij B :(E:"i'>:i'X ~* ~ J: 

1rzit~. 

lllJ ¥ fH# i:: lllJ :f-t I~ Et:1 j1J f' *1 , ~ Z;IJ tfrJ ta] t-t Et:1 ~Jfli 8 roi * ii <Be II , 19 8 2 ) • - iii rm 
13", ll!J¥t# Et:J jt~!Ull.$::Jild# (i{~ 1iJf 'R:~ ~ ~, 1980);ffl *A (Baker and Chung, 1992). 

~-Et:Jm~~;ffl*Mjt~~~~M*Aft~~ffl. 

ll!I¥t#Et:J~7.1<1tiltm $:1H"1~ :=:% z- ru Jlll, ~~•, tEm;ffl ~ptf m$llfil.$: cm 
*lo) .~fl£7t-T:1tEt:J~7.l<1t €ttfrll:fl=!. mmm!Pl ,fEJ.li mm*~i@JEt:J~~•.re .:Prm¥t#H 

~*•• .xt*·Arms .~•tt::tm: 0900-2ooo:k--F 10 JT). t"Jft:£.:P::klitJt28o::k--F 10 n-
(Clandinin, 1989). 

Jf.MEt:J1iJf'R:B*~$tE~~-Et:J7§f&l£i::~if(~~taJt-t1:f'tt•~Et:J~~~!N.¥ 

t'ft#Et:J~ptf~$l!7§f&l£;f§M~fll (Slominski et al, 1994). IN Jlttli:~~taj f-f~ 1mMEt:11f 

~M¥f-ft#PJ•N.fil~IPJ. 

Slominski and Campbell 0990) 1Extf'Mxt&Et:11iJf'R:9=1 Jf]40%Et:Jllll•t#Et:J'*tifi:€t Sf& 

taJt-tllltf'Mxt& ,7f :bn~~:bn*11.M ( *~j@jEt:J $1tlffla~ M) M -t-m '~ *~ 11}1: ~p!f ~$­

Et:J711f 1t$b\3. 2%itt.¥1J40. 5% ,f!!:i!~l!Et:J¥11i1t$ilti@JM*AEt:l~:H~*~¥1JiiE~. 

B ilHT T :k :It Et:J iJ\~ 1iJf 'R: M s M ;ffl If {t. M :bn>-.. tr m *8 Et:J ~~ * 'm ~ 11. ~ 7J< 1t €1 tfrJ 
MPJ~taj;M~1t$l!!{ff5 % ,:'.£*i1£~1f?!{ff .Simbaya et al (1996)(,fil~9)1!EllAT MS 

M' ~Jj({t. €ttfrJM ,ft~MtaJlllt~4-11 s ~filtm Et:J#J.IPJ f'P ffl~:W:. ~rm :i!# 11,g M.Et:J#J.IPJ~~ 

fil~M~~~¥&&~~~•.•1A~•«fftt-#~~Et:J$M~~fflr•trmsm.m 

r&J~:ilt-±VliJf'R: 0 

~11 fjJ~raJDl*-tik*~ffm B *&:bao. os %*1 

~~~*~*~~~~~tt~~~~ 

M **:It ~ :I: 
ta] f-t I ~:I: 

(g) (g) 

MJ!«fil 540 352 1. 53• 
~7J<1t €ttfrJM 1 544 362 1. sob 
~7J<1t iltmM2 559 382 1. 46. 
~7J<1t €ttfrJM3 544 357 1. 52· 

* :5%1!,!{i!f J1f:f-f* § Guenter et al 1994 

¥f-ft#9=1*2. s%Et:J~~1tm:itlilt11t ,7J<i$l!,::t~:tt•. g(l,f; tif~ft:£*• s m 9=1 li m 
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Et'.! ~:l:;f!JJfl~:H!HCoon et al, 1990) .J!l!t: a- •=¥LM1f /F~{E!)i 1§1z;IJ*1Et'.11J\&l}(fff, ~ 1g 

~z a- (1, 6)*:fLM1fM <Irish et al.1995) .&:it! pg*3(i@Jiit.11'.Et:i llt~~rPJ~ 51 ~~~$ 

M.Rw~•*•~~~fn~m~~:iF~•~.:tE~&~*•~•~m~•mAg&~ 

M ··~~&il!I*~' rf!i~~&CClassen' 1996). 
Coon ~0990) Fi. Leske ~ 0991, 1993a)lti~, itffl z,if~t!tli tJt, ~~ a-•:¥LM 

1f PJ{t~~i}Et5}$*f gg rl!i~$;f!!Jl1tlm~ CTMEn) i!~f!f .~1JaflfJtr*ffU !5llU¥1J-Jcli1i S 
iitt.f1i s m ~-15if f~Jt.:Jt1tJM~{j[ (Leske et al' 1993b) .Irish ~Cl 995 )tl!, ilEllJ3 Tm Z,lf ~ 

t!tlit#~1f;f!J~.:H~:1g,g,~{l[:ft1Ja, f§.Jt1tlm~7G~~.Slominski ~ (1994)~JJ.l\Jfl Z,lf~ 

m~ttt#7Gtt .&wft.g,~mfnJtftJM~mr~ .J!~ E8 -r~Hm~li mm tt. fir~*1f 
$3C$Et'.I Z,lf PJM*1 ,*3(:J;-Et:JJJ;•M.Coon ~0990)lti~ Z,W$~!£g .H•rf!l~$mj@j .??.\ 

w Slominski ~(1994)1ti~m s m-eR~Hm~~~···/F~l!~~~~i)EtJt$MEt'.l~f!i~ 

$.~ITTRJgfflZ,lf~t!tlit#.~~~z,IJMfff*1W/F~a•M&f!fT!f•~m~$fUK 

1-tJM~{l[.J!~ Angel ~(1988) ;fU Irish ~(1995)Et'.J1ilf1HtL~-~. 

;p:j~_a :Aguilera ~ (1985)li~3JJ}ljlj li ~Et:i•!t•#*:fi-j(-j(f~r-Jc~i=f ~*ii (3. 

39% s13. 6%).Batterham ~(1986)if!.lti~3JJ}ljljliEt:J•HMt#13":1:~~1jt~(l. 7;fn2. 7%). 

Cheng ~ (1991)1ti~3JJ}ljlj li i=f JJ;•MEt:J 13-:i::1g8-9 % • ~lit ·*·•fii.lllll!*3JJ~ Xi.Sm ,Jt 

m~•Et:ia-·~•tr•~*·~~tt•*•~. 

Brenes ~ < 1993)1ilf~iffti T JLfNiflifjfJ JftJ ~ta A *3JJ JlPi Xi.~*• S mxt3JJ JlPi li g * 

fft{l[Et'.ll!~•tt*.~1JaEt:i-=::fiPMifjfJjftJ jg: Energex Jt•H•#M .~-lf•MMfn *~Mm 
•r'f g ;Biofeed Pro, Ii S Miti•r'f j@J; Novozyme SP230, a-•:¥LM1f Mfn~jli:t,UMititt 

i@J ,!t•#M TV ,!t•#-em·r:ti@J .J!l!t:MifjfJiftJ~ ~ taA!!X:t( o. 1 %Et'.lrtt.11'.ttHrtaA *3JJ 
~ li70%Et'.I S m.1i1'&lll}(~ft*1MCEnergex);fn a-•~LMtf"MCNovozyme SP230):x1° 

~ *fnfii.1~*1Jffl$1f f9fl!~•, f§.£W./FH11 .~1Ja!f •#M7Gtt cm~12). f§.~ ~ta Ii s 
7}( fff M iii'r'i;@] gg ifj!J }ftj <Bio feed Pro), 7G i-e ti! ~!R ~tar S m !!X; ~ ~ :i: M !!X; N ovozyme "M ~ 

il•taltt ,JtttEiaJ3w. <p<o. 05) .:ll-Jc~MttEi c:1t:m:mg1s% ,tiiJt-ttt~$i!!nJ10%) * 
ffi=fiP••~*~•~-rsm.Rw~~J!-=::#-ez~~n:~~ttEi. 

Carre ;fU Leclercq (1985) Br~YEllJ33JJ}ljlj li -=f Pt~li'.l~!lfi!~$;~±~ E8 grtt.11'.Et'.I *~ 

~~-fn~l}(.:iJ!-Et:JH•~ '*~~m.!$1:.*~~~- E8 :t?ir ~<l-4)*:fL*fmJ$1:, ~*IA 
$3(j@]Et'.J~MfmjJ (Carre et al, 1985). ?!.\WJ!~~if*1PJ~jg a-•~L*ftfMEt'.J &EY:m;*1. 

3JJ}ljlj li~Et'.I a-•:¥L*f1f PJ~1fm•~fFJfl ,f§.:if~±~Et:itt•~~T-.Brenes ~(1989) 

filllJ3 S miti*3JJJlPiliEt:JJf•*fml!R*1<-T:/iU .~t*•~~ttfm7G/F*11•~. E8 Brenes~ 
0993)fil~Et'.J~~ttft:R:1g a-•~L*ftf MPJ !5Jt'tM*~ ~~f'F}fll!~·3JJ}ljlj REt'.J•* 

{ft{![. 
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*tt• ;J:tt :m: 
~fl 1 :lf:m: IJ (g) (g) 

:xr.E!Ull 630 367c 1. 72" 

Energex(0.1%)(EN) 638 394•bc 1. 62'bc 

Biofeed Pro (0. 1%HBP) 670 416"b 1. 61bc 

Novozyme (0.1%)(N0V) 637 386bc 1. 65"b 

!f~~- TV(0.1%) 647 377bc 1. 72" 

Energex +Bio feed Pro 669 418"b 1. 60bc 

Energex + N ovozyme 674 414•b 1. 63'bc 

Biofeed Pro+Novozyme 628 404 •be 1. 56bc 

En. +B. P. +NOV 671 433• 1. 55c 

abc ffi P<O. 05,l§IQJ~ilj:ffi P>O. 05. 9'ff4* ~ Brenes ~(1993) 

AITT&tt•w•~••T~m~mR~•#~m*.~mm~•*•~*N~*~ 

~ii': 

i. m~*-~ s tRq:t*300-6oo~f.il~1tn1Jl§~r•noo. 1 %~.JGm~. 

2. :ttnlJ,m s•~~1J<~ fr~IJ;tt:IQJSnor*~*HJf:~* ~ s m q:tfiJ~~:aff~ 
1:f'=ttfilL 

3. ~fftJf:~~mRqct~;fHfHf::f~.±~~Vt-A'#nlt7t. 

4. ~J.~Bi~~fftJf:l»l~S:tm~ frlJ~HIUiff. 

5. ~~m-zi;iJf-nlt(~ftAHt~IJfr1ftJfflr*~fftJf:~~m:E~ s m. 
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3. iJE~fJ/Ef.tlfM 3£*/::kli JG~~ Hogberg et al. , 1983 

ifEtAIW/P-:ti~tlf!W t.Jn~Er:J::k~ :xf 1:*JG~, ffl.~:9 T Jll~ Inborr and Ogle, 1988 

/:tifdtlfiJEttM 

4. i}E~ft/gf~~- 1.Jn~::k~/~~~~ 1:*j!OC-8 Inborr et al. , 1988 

P-ffi~ tlf M/~ E3 M :kli/fE~ 

5. H~~M/iJEtAM 3£*1::k.Elw!t*• :xf1:*JG~~ ,1PJf-HHt$~f~-32 ~ -4o Tangendjaja et a I. , 1988 

6. H~~M/P-:ti~tlfM M~.lf z::k~ :xt 1: * ~ i1iJ ;¥4 tt it JG~~ Bohme, 1990 

*~tlfjf/i)Etjjt :k~/lj\~ i'iiJ~ttit.$ 10-15,,lll~~y 

..... 7. JX;~-- ~~/::kli ~~~B: lnborr and Graham, 1991 
N ..... 

p-:tj~-- :k~/::kli s :lt:i: 17' * ~·JG~lll!iJ 





*(Thacker et al, 1989). ::k!~ff J\JJ)! i.i\~* .fil:'.E *:l!lll¥J BX.it!:• :lt 4tff l¥J i.i\~ PJfjg EH~ 

1ilfl St& i11~,19tJ-t!P, -3i*/E. t# S ~ xJMilJ1Hf1J 1¥1 &EY:PJ fjg·ri~1J\ <Hogberg et al. 1983). EH 

rM1¥JM:¥f·ri ,tf Jll¥J{t~filHt RM~ff 1¥JM~&EY:, EH r ::f IPJ 1¥1 :e-tmf'P~J9f13"1¥J NSP 

aJH~.::f IPJ. 19tJ-tio1J\~~ ~~13-fi~-$ M 1¥J~PJtv:f8'M/*~ 'M. ITTf ::k~ &~~!2J. P-tf~'M 

7:1± .~f~Z;IJtm!i::k&EY:MM1¥JM:¥fti:~*tE.::f IPJ (Bedford .1995) 0 

3. 3 f'F JfHJl. iM 

>'~••tr:*-~ mtt 9=11¥1 ~mm ffl!J ti: 7:711n::, ep ~ff£1lm:i!! J*J ?it!lm'Mll5Jll .xtm rm§, :lt 
Vlffl!J~:P. 1!:7:7£~£!. § fiJ"n16::f5e~aAT •. g,~~~x'R.~i.i\~ .f~:P.ff~YIJVLffl!J~~ :CDr~ 

1t: m t~ 1t :ii 1¥1 J*J ·;1u~ 1t MM. ITTf !fB!H llm :ii 'fF?t 1¥1 ~~ 1t fjg 1J ; ® tJ Ii&'. ffil lffi! ~ ~ ¥J , M. ITTf ?X 3t 
NSP l¥J !Im JlHa ;fq 19tJ-t!P * 7j( fjg iJ , ft NSP 1:11r91¥J ~ JfLt ~ ; @tt 3t ~ .t!t $; :5t tE llm :ii J*J 

i¥J m11:::lt!!,g. 19tJ-tio NsP i¥J il'f tt EH ::kllmtt A.1J\11m .M. w ft e. i~ttz'ff:5t~rl!&i&~J m; ®M 

?X ~ llm :ii II tlf ; ® ?X:ilt Z;IJ !Im § ~ llm ilUfi 1¥1 ~ JtJ ~:HlL M. ITTf ~ :'.9 Z;tJ !Im 1¥1 ~t tif fm ~ • 

4. itit 

-tiofiJ"m~.•~mm~m1i'ilMM:'.E*z~:ilt~mmm:t:-.&~m•~~!lm&Z;IJ!lm~ 

#zl'BJl¥1 £~=*=* .:lt4tZ;tJ4m••, s ~"FfJ:*~ #:ilt-:!V-!i ft. f9!~a 51Ul!2J. Elf~. e. ~~ 
:'.=!:!Im tr: m 'J\ 11m 5 ~ ¥~ tt m Z;tJ 4t ~ m: ~ft m . Jt :lt ~-rue. m . rm tr: :'.=!: * fiJ" WHlil 11m :ii ~ :'.=!:!Im 

~**fjg~w.~w~~1i'ilM•1¥J~m~~-.~••ili1¥JiA~~-·~m11tfiP~••• 

ffi:*:1¥JN!Hxfil: m:P:8-20Kg f*I at' Mffl!J jfij ~:iltfi'iJ t--ttttt-¥1¥1~~-jg10%. 20-40Kg 
f* I at 7:7 5. 5 % ITTf 40-60Kg f* I at 7g 3. 5 % , Graham 1$ 0 988) ti?. m :ii Tm @l l!m z fij M 
P-tf la 'M tr 91¥1 & EY: 1i t:f:: ~ 1# ••ff:*:. tE Jft •ti llm :ii 4t ff tE 1¥1 ~L ~ff M 
(Lactobacilli) PJ l2J. ~ffi¥1rt ft)tf:f(l¥J P-tf~'M .::k!~75%1¥1llt~tf~'MPJtE@lllm4tm {!::. 

li~fi:*:i.i\~ B a]WijiiE~ff ~:Jf :It!! 19!JtJ>'hWMPJMffJ# ~:'.=!:ft m 'ff!. EH rff1#21 s 
•fiJ"J9fWHtz1i'ilt--t Ri!;Jfij £m ,g, f*ttt--tz4%. ITTf 62-68% 1¥J1i'ilt-t m -T:'.E*IW RE.~Jf ~. ~ 

lit, M :'.=!: *IRE.Wmrm§, ep ft~!J\1¥J1i'ilt--ttt1t$?x:iltti?.fjg1fi* aij Hl¥J ff JM .¥I-*1¥11i'ilt--tM 
fil~ 1J-T5!-®i~, )tjt;~ ?l.iitt:'.E K/RE.Wm:xtiftt·rifi'iJM 1¥1 it!l11::. 

M:¥fttM1¥Jff~m~~~uz-,M•r~w8.a~m1¥Jff~~me.~~-J£nX: 

~X • f§.J9f~1~ 1¥1 JftlJJ ${£-T ffi:xtfij) !(! ITTf HJl ~m1t 1¥1 IOJ U <Chessoon, 1987). ~ rtJ 1!:7*~ 

~•~mff~M~1¥J•m-r~jt;ffifil1¥11i'i1Mtt~m:5t.:lt4t•~1¥JM~tr:r~::kWJr:lt!! 

~·~~iJE't#$'M. B~~::k$tt S ttU~iJE't#$'M7:7~1ffi!~m:5t~:ltft!!.$~'M~~ 8 t9t '* 
l9f # 'l *:fl3a (Annison, 1991), f§.{EJJll ~fr~,~ !ff!!• 1¥1 ?fE WflMfqH: ::f jC~ a,ij y, ff PJ~::f 

1P1*•1¥J~••1¥JM¥JtE.::f-~.~llt.§fiJ"H:m•mttm?tE•trtt1¥J•~mm-r~•~ 
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••••• B~1¥J•RM••~·-••1¥J$••M~~~-~~ttaemT~~-~ 
}E:CD$•-~:Jtft!!.filHtl¥JM€tmA:®~·-~1Htl¥J?t-T~~ll.Christensen(l989)t/! 

lliT-#~*1¥J••·~~mA,ffiH~·~~L~L~H*•w~.~#M~~-~€t 

f*_§_:f1fH&ldl!f~~M•i¥J ~ f:t$Mf*¥ 1ffru~f&l (Chesson, 1987; Nai, 1988) .ili:1¥*1fti 

.ill'.. 'Y~tl: €1 $ M 1* ¥ l¥J 3f ~ B WH~ ~ ~ , l'iJ ~ llJJ H ?X:it! 1'iiJ M fru :It l!J ffl $ . MW , ril: A I ;n: ill ~ 

Affl¥JM~tt$M1*¥~~:lt!-W3f~. 

ema•mrM1'iilMi¥J~-~4•~Mi¥Ja)Ett,ft:Jt~•~M8~m~mi¥J~ 

ikf4 • .!ir&i!itJJtr~ B*JR-}E$~1*1PMl¥Jmtt '19tJtlll:liH~~ ~ l¥J 1*t':E~1*¥ '?Xi!'i 

;n:~I8~.d~-~~rM•~f*h\W~M?t-TM€t#m}ET*·fil~~l¥J&#1'iiJM~ 

Iikf41n~PJfruJ; ntaJMl¥J m :n 019tJ till. tu I ifitJ til at1Jif~85°C 15fY ~ 15?}-iljl '~--· •• 
mttru56%~¥31%:tf{E95"C ~R.Mlfili&$ffil6%~¥11%<Lnborr and Bedford, 

1993) .~>'r, ~lY!l!Mm,~z 1f?*W'~tlll ':E;n: r~ -¥-¥$ ,£I.h\lfil €!1'iil;f-t 9=1~?!i!!JMjj 11t:f $ 

feffl£I.~~&*· ~ ~ .~m:-wmrM!fflMifitJJfiJ. $feff!PJa1¥J?t1rr1f1t!xtr1'iil*-'t r ••~ 
i!itJ ~ M l¥J 1fti .ill'.. ?t ti M ~~ :i: ~ • 

5. !Sit 

1'iiJMMtt*ili:1¥*B•*~~-.memrM1¥J:f~}Ett~~fnM#tE.~~tErM 

!¥]~ :h &ril:.A/;n:w l:t.:Jt*if®!~~H~'~$-·1¥Jl!Jffl '~ ~'tl'iJfru?xi!1HEMl¥Jfru 

-~ffl$.~-e§~~m:-waR • .!iMB~:f~M1'iil*-'t9=1B~ttM!ffl1'iiJ*-'tMl¥J~~-

19tJ, fE!.Mt£M1'iiJM9=11¥J Jr~~ ffl tfl.ifitJ 1n-ffl::lt!-Wl¥J llJJ .~~~at,~~ ~-Ii• •i¥J $M 

•mmr~•*~1'iil•.~&M~Mmr~•~*~•.H~lliMti:~•'£~9=11¥Jm&~ 

ffl. ~fl 1r4 '!Jt~M~~ €1 ~flE':E *Jfil 13 ~:It* l¥J J®r•, till* itffl MifitJ Jfil 1¥J~-~ }E. ~~ 

":X M "~ &'li ~ l'iJ fru ~ ¥'1 :f:l * :f:l :i: ~ l¥J f'P ffl • 
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1Ja~:k Manitoba :k~ZiJJ4mf4~ * 
3t ~ 1PH4 00 ~-F :ff~~ 0 Pl 

~iii~ l" !fl~~ JTI 07 ::¥: ~ ii-4h t~ #. )G-1t-k ~ ~ ~ 11 JTI i'- •I' i:, k i: 07 El ~~tJu~ or VA 

I·~~f ~JTI~--~~~'.fl.~£~*-·L~~~~~#~~~*-~~~~'** 

~ 1l. a?~ 51--1: .?!, ~ JA k: l, ~t * m ili e., 11 JTI -t 1. !- a7 ~a? lffi -t ~ #;: * , ~ .ffi-~ 07 m. ;t., !1 

it ;t ·ti , ~ .fitr ;~ it. #- Jf 5l ~ ~ m it. .i! 1t JTI ll a7 ifi ·ti ; 2 , .tr *-~ ts. ~ ~ , ~ Jr- r.tJ 4h El tit a? i£. 

JTI , f.t ~ , ~~ , ~ ?r , ~ :1i" :t ?r r.tJ 4h -ia ~~ ~ ~ t£. ; 3, .tr ~ fi4 a? * 1'/ft , -iu ~ 1. 4h .tl ;f:.1. !- a? n!f 

~ , * €1 fi4 , i>t itit fi4- -f ; 4, -ft »/J i!. #" L -fl~ ~ , "JJ # ;t 07 Jt 4h ~ r.tJ 4h ~ .ft I 19:. it fi4 , ttp -ft M 

DNA 1: !.o..tl;f:. v:<{l.1.4h, ~.fi.4h-ft ff 2l r/J 4h m ~ * 1. !- ~; 5, .tr k ft4 ~ J1. a7 'M #-ft~; 6, Ji_ 

.:ii:.~~~ -if#~ it~!- .I:. aJf.f. ifi:-fl ft; 7, ~~;u ... ~ 1l. ft4 !-1. #;:Ji aH1t.?i. ~~A.; s, ;t_..n:.-it 

il ~ * ffi ~11 ~~t ~if r/J 4h VA.ll~ -ft t~ # a7 #;:*'VA it~ 1l. m. ;f_/ #;:Ji H:.; 9' *- ~ 1: ;itft4 
;!Ir * a7 ;Jt- 't #;: Ji , -iu ft4 ft 1~ ii" ~ , Vt it -'t 4 4h 1: *T 51--~ , ~t j( r/J 4h a7 P-1 51--~ Ji ,EL ;fl> flt ,!ft R 

?x. • ~ a7 ~ 1l. :f-1~ * *t! ~ if;) ili , #- JL * • :i #;: Ji a7 :r-~ K {:f-~ tJu i!. * ff • Jt. - 4'- A.* r.tJ a7 

~~*m."JJ~*r/J4h-'t4~1l.~£~~~A. 

-,51§ 

•w7J•~memr~~~tt~•tt~':EFF'£T•*~~-•~tt~•T~~s 

Mtnl~:k~,1J\~ ,~~;f!l~~i¥J~#!:fr*~~i¥JftJfflffltil. rm .§.?!Lill: Tff~19l:it, !ZS! 7JM 

ft:Jll'ff!titl5if'ft£ '~YT~, ~,;o~~~i¥Jf1\:tt:. ~~7J£lilll i¥J s M•tn•PJ l2J, f'F 7;-#-f­

~*m•*·~ '£Fi¥J:hlJ~·Y£' l:JltEfmll;~;¥:-f;ffi tt' Jj\~' :k~i¥JftWfmtil~f~. toMPJ?!L 

nl:ltf!Jffl~~· .~f~ft!Mfm{i (AME)1¥J ~~~;¥:-f)M 'M'~~i®ii¥J :fqlffiij !£ ~ i¥J ;f,'jlffl~, ep 7.)( 

fiH'i~~l'Ji:~$tlt (WSNSP), Jfili1M:'ll:JJ.Wl5if f~:jt7.)(7§·11:7JE~ $tltl¥J 15-11;. !ZS! Jlt, ~~ 7J£ 

lillli¥JSM.•~•1¥J$~e~&~••T~~i¥JttWfmffi,rmiiPJL2Lam~:hlJ~i¥J'£F~ 

~-•15lff~ T ~'1Htilti¥J~~,Q. E~T mgm:i®Ji'J*~*A PJ ~m~Jt~:.Y'r,if PJ[Jlg EE r?!L~· 

'£~~-rm~~**~ffl$.m'£~PM~~ifPJ[Jlg~~~~~i¥JH•tt~. 

• f'F 11iJ t4 •to "!ftJ Yr iltx i¥J * m * UJf 'R: * 13 * ·~. i& rm , mm , Jt lt ~ m tJJ ~ m Yr iltx i¥J UJf 

'R:&fil~T~•i¥J~~e.Mili:fr$%~mwi¥J•m•:Jtlt~tt••·W*-ffi~*•:tE 
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1li]fl .ill'..1¥.J El.ffl. -~txili 1¥.J*r •EZ.m l¥J ~)£ B ~'it..~ (Annison and Choct 1991; Bed­

ford l 99S; Jeroch et al. , 1995; Margnardt 1996). 

~•s~~-~~~1¥J~~.m•1¥JEZ.mro~-r~~~m.~~*~~-•~*~• 

i:R:. IV 1t•t¥.J1f:(£~1H~IV 3't::5t'it..~ ·*)CjtJ tB T:jf*W~:i:,~*~1¥.J®i~. 

L §~HJT/J~! at ~111 

§•~~~~~ff**m•k•F£1¥Jm•.&*•~~••1¥J:5tmn~*~M~ 

:(£-Ts mr:ft1¥J•1¥Jtt•.11iJBz-~m r ~M•m,ttt¥.Jn~~~. I!P1t~~t¥.Jn~ .m:ft 

lk f't&::f~f§ [§J. •- S to A 1lil:f-t, f,&.Jltj -T ~~, tm:5t•E51lilf:-t ·~ *~ i;:(E-~ <Bed-

ford,1993). 

#mt¥.Jtm*•*mn~§m•••~m~ttwt¥.J~~••;1tm~~-•~;•IBm 

~:5tm~ (ELISA); -~~7}(1§'tt~I= ~t! ~-'Ml)ijJl 1¥J ~ fJ (Cowan and Rasmassen 

1993 ;Headon and Walsh 1993) .Cowan and Rasmassen<l993)fil~::f[§J1¥JM:5tmn~rft, 

••~fl~tt~~•w•~••~t¥.Jn~.m•~&m~g$t¥.J8~Jtg~~M1lilMr:ft 

l¥J ••• f,f, m ~ * m ~ PJ IV ~ M 1liJ ;M o/ l¥J • ' f§JHHr M Elf~. l¥J m 1in. 'fN t!Hit ~H~ ' $ * 

MIBm~~:xt~mttM1¥J&em~.•~tt~~•1¥JM•n~~•.1t::f$.l31~*~~:(£ 

r1lilflr:ftl¥J~~-f,&.Jl~·F~l¥J~~-f,&.Jlf§~*··~1li];M~OO.!t*M~•t¥.Jn~ 

§~~~*~·*~•ITT~~:5tm1lil*4Mt¥.J•-~mn~~1tm•~~M~1lilMr:ft~• 

M • ~ ffff • J! fill n ~ ~ Wi!.t ill: , 191J till~* & El. IJ>J fBJ 1t z ~ M ~ f~ 7}c 1!'-1¥.J • l'iS"'tt , 131~1liJ :f-t r:ft 
1¥.JMm'ttHJ~~. 

~• J:J£n~m~--t-~~1=•~~1:!t!!.:5tm1lilMr:ft1¥J•~•. mEJr~t¥.Jn~tlSPJ m -r 
mi.ill'..F£ Mili'JJFtl~•t¥.J:5tm. ~ffff' IV tffi~l¥J m'ttffi~~iiilii-ffili::f [§Jl¥J F£~::f PJ~l¥J. 
131 ~ J:J£:5tmn~. ap 1t:xt[§J-fil!F£&~~~::f [§J t¥J m'ttffi .:(£~~ 1¥.Jn~ 11g. ::f [§J ~ 

~~~~1¥Jm'ttffiPJ~£:1Ft&* .J!~ ••1¥Jtil!.1t,:5tm5kf't~tt-*£:1F~*· l3111t. w.~ 
•~•~--~~:5tmn~.•~1¥J1lil*4Mmtt~~:(f~pg~~~EZ.~1¥J•¥&Am:m 

~1¥.J. 

~R'HJL#J' ·~Fr*' 1lil:f-t I.ill'..~~ .!If. H~ *~tlt f~ EI.••*~*.~ tB -#:5tm 
1lil *1M1¥1 t,r, ~ n ~. fM'. fl ff j!J JL n ITif ~ 11! :m ~ t¥J : 

1. 1 itM~F)*~ lMH~#-~IV Mm'tt~~iiilil¥JPJ I:tffi. 
I 

i. 2 1t~tt:~F•~•~~tn¥1J s mt¥.J•m'ttlV& s m~~~#tnI<§1~~~ 
J~ID 51¥1 m 'tt • 
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1. 3 •f~-l'!'~:i:!fHE~Fiili!HtillKR~ifm.!liW/f*,Jtlt~NIHiAmtt!WrlHt 

illKR.JtAf*a~¥HEr-$:5tii"ie. 

2, Ii atJ ~ JIHtr• 

M1£m~m~~1:±w~aiW~mm•g•~•~a•ttwM.m~.g•~~•M 

a-.-~IJIW±W~fflf.ll•:Jf!~tEIJlW,Jl ~ ,JIJL ~, + .=ffiJ!m,@lllm~tl!l:mlt!.~$:5t~~ 
1-M~il .'.J!!:i!/riti !Wi)f~fiM¥f~~'iltifa' ~ .19:i!¥f .19•1'f :fll Rm Mtlf~ffl WJ' llPit 

Mtt: :Ai if~ iW ~ m .~ ~m: ~•. iYtJ m1. ~ IJ iW ± w ~ m :tm J9f :R! 1£ Pl• rm~ 1£ r~ ~m 5 R. 

~•••!fRmiW••~•~~~FiiJ.:i!~Mmms*m:fll~~iW•h&M~miW:Ai 

~~Mir*.M~~MIJ~W:Ai~tt•1£~Fiil~-~l'l'~•&1f~».1£a•~1f~IW 

M.-xtm~-~fl~·~jgjlij#M~ pH :fllmS7f(fl¥j}l'.fl~~·f1~Fiil. 

3 ' Ii atJ tJr ll!J ~ atJ 1:.1"' 

B~~~gaB1f!WIJ:R!$11tiftt!W.fil:R!~FiiJ-l'!'IJIWEmm~~.~-1i·•iW 

m••~**~~.~--~~•1£Rffl!Wm~~·1:·~-·IW•1:•1:~1WM~~ 

¥fA1fr~JMtt: 

3.1 ;(:Ej}~JIHkf1frif~mtt<llP&I(!&IJmS~~~·Zi!$). 

3. 2 jl1:j,!ljij~-~J!L~ pH :fll:m87f(f1¥1}. 

3. 3 1:~~*~· 
3. 4 1£ '.¥: 7!Hfd4 r 9t if~ lfP ~ • 
:i!~-fl~•¥fmWJ~a~•mtt*1:~ili*.:i!~WRm~~:fll$11tI~IW.19M 

~-~~l'.fl DNA(cDNA):5f~tt*&¥f cDNA ~f$¥tJ•t;jW,~fij;l'.fl~**~.fm~M1:~ 
iW•1:4o/J~(Ward and Conneely 1993).;f!Jffl1l~~~ma~.~flll~IW DNA •mtt*¥f 

•1:~m~•M••·~-.#~i!~~w,~~~~~·IW~W.:i!l'l'~fl~~~tt*m 

M. Smith if:±:fllfl!!.IW*~#ff]~,Jl{~~.~.19fl!!.f(J;(:E DNA ffY°IJl'.flM~f.llJi-OER~ma 
ffi] tr'1:1'.fli)f~$:U$:.195R~l9931f:i.tr !JJ. ~~IW 1JU~*A (Hutchison et al. 1978). 

~-1-EiWiJf~~~-1:~m-=l'!'~miW~~•.:i!wmm~~~~~$<mf*~ 

$) 1:~ OO~m f*, rm OO~mf* 9ltl ;f!J ffl •1: 4o/J :!lU *llmff 1I <Escherichia Coli) !W~~ f* *. 
:i!l'l'tt*¥f.19~Mf*~1:M•iW1:4o/Ja~mf*mma• • .19z~•m~iW*#.w.~•1: 
~m~&-l'!'~f.f ,fij-~~!lo/J&a.-M•~W!WIJ<Mayforth 1993 and Lerner et al. 

1992) .IJ!Wit~~~itttt*mWt:fR¥f~~~~. 

4,§(ltJ~'E;*ii 

:f!U_tJ9f:i3!. •~tt ~iv-ftUJJ~~*T iW f~~n* m 1t1I1l~1:~. rm li¥f m •1:•, ~ 
- 130 -



M~1t•.:tmM•ff*~.rnM•~ff9=1*•~FM~~~tt~~-tt~F•-~Mt¥J• 

*· 
7}cfft¥;1J•W~9=1tt•#~a•z~-n~•~~*Ttt~1Nt¥J•~;1J•••m~ff 

~~,~lifiJUf,*~lf~lt~.Forsberg et al0993)tli~*'JJ!HIB"ii DNA tE::k~~-·lffil 

~-•~*w~••.!lt•n••m~t¥J~•••~•:tm~ti:~••lffil~••~*w~ 

lfM.!ltMn••m~l't-J~---··:tm~tE~•·lffil~-~£··~~l¥J~IN*~·~ 

Mlifilf~IN~:ft't~IN, ~Wlil!~lifi~lf '*~lf~$1f~~ 7}cfff • .1t:ft4t A~~@l't-JM 

n••re•~•~IN'51A;tJ•f*~. 

s , n IY:l #Ji FcJ :s: fl: 
1v1 wr1f m :r:an•--•~Jr.I t¥J •~ <• ~-~ 7r) $ ~ Jt m ~ t¥J ~m•. ~~m• 

Ji1fJJU~tt¥Ji'il6mtt .:tm ~lifi~••~*~•• .!lt7r.t§~ tt:l:l't-J=tt't!i~:tmm s Mt!?. rn 

•• ~F .MRJr.ll2-(:;f li'ijl¥Jtif!:Mfil a (12,(Jl~Ml't-JFJJ.li'iJmft)*~JE~--:eJl1fFJJ.li'ij ,Xf 

tt~:!Jn·rt~~Jr.I. f91J:tm. •-~1J\3t~1l3t 9=11.kmttirnr f8til*~•~oo~t¥J•JJ~•:;f f5l . .!ij 

~~*~lf!il¥Jt'F ffltt:l:1f~, ml £I.iij~iiJtilf8~Pitllflf M1f~. ~-~iij ~lifi~lf, z.m 
~*lfmilJ~~iiJ~~MiM1f ~(Forsberg et al. 1993). ~ 12,( ]j)f ~, IJi!ifJjftJ 9=1:m Blimtt• 

-~M:ft'tMF~m~Jr.I.IN~msMtE~*ms•m~l't-Jli'ij~i:!?,~~AWMl't-J:ft't;M 

*•·•* ,Jlllllil't-J~ffl~ ll~~A:ft'tMmtt .~MRAJJl ••nm ffl%f'Plil¥1Ym * 
1*~~f!f~:;$:f4~•g#{fffiil¥J~*·Milf M.7(~JtMM¥1J DNA :i:filMl't-J~~ .~nOOl't-J 

an•~~*~:m:w. 

6,n.!§ s m.ax:~z:s: f'l:ttm 
•m: t¥J an mm . *m·r.:t ~~ m: l5! $ • * • i'il6 t¥J 13 M ~ • 110 t§ ~ B~ JJ1J < :tm 4 rm) lij :;ft§ 

~ B~JJ1J<*'fl.M). -,ru.11] W.-fl£*-l¥1 ~F·r.:t•.Danicke et al. (1995HiE~*'fl. 13 M• 

:!Joli ~~*1: *~ B~ JJ1Jr~ ~$l¥J ~~~ie ~~-:!Jn Lf:rlii F~ l¥J ~*!Wtlti'tf. Schutte et al 

099S)i:!?,t!i~ T lij Danicke ;f§fl;,(l't-J~*·~~MnmaAM:!JnA 13 Ml't-J~~Jr.I:;f~~l}cm·r.:t 

~~tl:l51$1t~OO~l¥J~llfaJ. ml Ji i:!?.~ 13 M9=t=tt't•*:tm4Ml¥J~llfaJ .xt!ltEil~*fi*-iV 

l¥JMRl2-{~~~~~~fFfflt¥Jtt•.1N~~-~-fFfflm~~:;fli'iJl3Mtt~~-l¥JM~ 

m•m1~~lilllWt~. m!lt•~**:m:•~m~~. 

7 '-~~-~ijf1:; 

Zhang et al. 0996) Milil't-JMR* II] ftfflfii1 •t¥J ~tt:f~t(:f1l ~ ~ ]j)f miJ :!JOA W*'tl't-J !Ii~ 

•xr••t¥J~Jr.I.~•m]j)fmii•~•t¥J~Jr.I~tt~~xtttoo:t¥JM~~t¥J~tt.~m~•~ 
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JHI: J.!I! ~j: Jr.l llJ IE !!)( ~ JH& fl*~ JJl. • :J:t !!)(~ti 19 1 o f-ffffil /F ~ fiif ~ i¥J 2 ftf • W: m 1JY :if fm F81 at 
fiif~*ffMm)£MtttiSMl¥JM~Jr.Z~~ffM~~fil~1¥Jm#~•1¥JM~Ei.R~~A 

~•i¥Jttm.~•m:lf~~tt~mr•~~**fi,J9f~Etmmtt~AsM~&•&M~ 

1:1¥J~2mfftfi./Fct. ~•:11t-~1¥JMR:*~~*w~w:•m. ~Jfi(•m1¥J~~fi.i!-W1¥J 

~A~~~rMJr.Zm~•1¥J•~mtt.jf•m~~1¥J•ttfiif~ffMM)£tt:fii¥JM:xtffM 

M)£~*4~~1¥J~i'L~. 

8,;)tE~~rf..Jijf~ 

m rm~M~Jr.Zi¥JT;IJ•ifli #fJJ~l:'M'~ll&. M?!.?ffl~·~ Wftlti:i¥J1iJfR: B rR~:lt!!llE~TM 
fFjg~*4~:tmm i¥J ii~, mm :t:tE~ ~ Wfttti:iat~fJJ~l:"lit~m. tm:kXt&, ,%, ~,~~~. m 

f§. , ~ , !!j f§. , ~bl :J:t E jI 5'r T;IJ • • 9£ • ~IHlti , JbJ , ~ El T;IJ • ~ • N • T;IJ J1t fr i¥J 1iJf R: t!?A& Y' • 

M~fm:xtit l~H'£T;JJ•£#J!~~~, E§ :19i!~T;JJ•:XHW~jg~!L 1J', /Ffm~~:*:l:l¥Jfm7j(ffl¥ 

•~~*~~•1¥J~••1:•./F~~•1¥JM,ft:t:t~•/F1PJ1¥Jm@sat:xtM1¥J&m~• 

Jit-7.HJfR:. 

~*·~-~ffl*1:•~1NI8~~1¥J~••M,¥~••M1¥J•m8NM1:•~# 

i~u. 3 iifJW, Ii ~T;JJ•1¥=f-ti¥J ?11i~f!Jm~i$~4?•~. F81 at. ff~ 1&$~tmtl:~Mmm r 
~E iifJ• #~.Iii T m!t£ ~m i¥J M5'r. ~-:if~ 1&$M~&~m r ti ~ill'... 

9,s~ct:irf..ll3~it~ 

ii: t\iffR:A.ffl ffii.2::*$*Ml¥JtFfflmA~M&t}M.gm Jff!!~ ~~titf:l*l¥J ~%~1Bt~ 
f!IJ },}, 1M Jl.l! ifjfj 1: ~·ti: fm i¥J $It ( Annison and Choct, 1991 ; Bedford, 1993; Chesson, 199 3). 

Hesselman and Aman (1986)8 tf:l T ~-#ffii~. ft!!. ffJWtf:l %~~·1ffi~L~i¥J 13-li•lf 

~MWm*•Mmffl•~·#·~•.ft!!.ITTffi)£*••rr•T*•~Jff!!~.jffftf:l•~tt 

i¥J •#•, M. mH!l~ T •#ffr{i.Chesson (1993)ffi)£tm•M~~g {X. {X.~~1lk*1500Jt, IJlU 

•1-MRPJr.Lf~1:fFffl 0 W:ffiiji¥JJ!ie~*1500Ili¥J ±~~1illl~tH~ 'PfE-•~ttti:i¥J~J11-f.lL 

liWf~*tt.~~'lm*ff~~•t}:t:t~JBC%~.~w .tm•*•~Jff!!~i¥J•~~•m•# 

•1¥Jfftt~1:1¥J~~~*1SOO!l~~~-:X.~~--~J!$1¥JM#~.WfM~1¥J-gMB 

1:£* )Cf!Jfilf ~bl Marquardt(l996)i¥J)C-~it~ .1-J§'i¥J1iJfR:Jr.ZW:•iL m#~~Jr.Z ~l!Jj~­

#J!•~. E§jgi!g!N•:xtM1¥J~m~fflffrfi•~-~-~ .~ffl/FIPJl¥J~j}ffi~ia\B& 

1~tf:l ~i~~'' .. ,;'., p:JJ~~~,l]fil~ pg ~f±i¥J•3f• ~$·ti: ~~i¥J~;f-t' ~ ~-)£~p7}E~$1t 

ttc•#f;ufuj1¥J[N•f~~. 

10,~Jl&r*HH~z~~~ft 

~ * _t ff ii~ 1iJf R: *15 oo i¥J 7.K m ·ti: 7fE ~ $It xt JFJ! l!lll ~ HW m * ~· • ~ /m tt tt i¥J ~ PfoJ , ~i: 
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~t5}~1f~;j"~gc_Jj~fftlltzl11:: *~~, Ef'! :tk!l~~;fa!m.% ~, 1f~~Wi~·l1:1'.fl•n!aJ IV.& 

7r ~. m l~id! ~. uiaJ (fl fit :h • s • ~. 15 Jj( PiH'i ~p ~flt~ M ~:I;:.![ tp ¥f tit f~ l!i lilfl 5ff f...J. ' IV. 

*-W•~~~t'.fl~m~~MMi;JJ~!i:~&fit'.fl•Ulal.~nOOl'.flM~~&Mi;IJ~Afl~ 

~ffr{i, mi ii PJ!V.5'r1t¥;t11f A 1*, IN jg A. ffJ1~~~@H~~tt~cX~:fF;ttlA fit :h, 1ilR 

)Eif:fFttA:l:.Dr. ~ 0996) B7fMIT ~-®U!iX:t'.fl~frM~.#1.il:~T J}(PiH'i~l:~fl!~M 

Mm~•ttt'.fl•u1aJ.••£~1'.flM~*~®TmMM~~~-Ulal. 

~ ~ JL~ -~ :bo r-00 f...J. B fl ~@IJ ·11: 'it. •• 51 ~ M 'it.. (fl M ~ _:E. {E *~;fa M ~ m :f~ 
*fr .-}($;t5ff~* § I.frJ\!.#l:ii£tR'ffJL~frtp .~~u~lO~jj{E*•;fa:jt~i;IJ~~~ 

ms•~~~ttt'.fl'Jt.•,@~fl-~®t~•-*B~AM~.!V.~7f'!t.M~--fl:ht'.fltt 

:;f(.jgT£~it!!~m• ,fZW:*frt'.flMR®l~;fa'/t..nrPJ jg: rl:lr.#7t~£fift~ '~lilRl'.flM 

*fin~·*-WlilR)EMM~~#~i;IJ~;tu*••~mt'.fll}(m~•;MM-00~**#~~ 

7gl!ililflSMl'.fli;IJ~1::~;tu~;tEl'.fl•u1aJ.!V.@t'.flMREY:mM~~~B.*-WR~jjt'.flfP 

mm:a: .~~ s MnX;tl:iMl'.fl3(:B: ttmttl9i:. fR1 ~t'.flfitfJif)1j!IJM~~mt'.flm!l'l~noot'.flMR¥f 
fl jJfl!!jli;IJjj(fl ~ffl. ¥f*4?fl1~~ ~!l'l Mt'° Jh fiij tit, :jt ~ -~¥f 83 DNA :i:ffl. tt#!i: 

r: .~~•fltt ~t'.fl~)Ett;tu 11~·11:. nX*t§xt$2fil:, mi ii ~fn¥f !rzm -T ~~#~!'.fl% 

lf, * •;tu :jt ~ i;IJ ~ • ~ :bo M ~ex~ i;IJ ~ 1:: r:·11: fit7r. ff fl it~ :jt ttH~ :fil • ti~ f~ Jf J_U=s ~ 

~. MfP7g-00f1~ :bofitJ ~&4?•n!aJlf tt.fr'!t.•, mi ii¥f ~~1'°1:: £~ t'.fl~~:fil. {E~ -fili! 

'!t.•t'.fl®t~ ~flif~~E~ <:XTJ1j(r<J1J il). 
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m§~~~~~*·B~~~~fflff•~~ 
tt fm ~a.Itn. Ht~ Jt~f-t~1 ~ ~ e~ l1~ ala] 

:XJJ~~!il ~JJ:-
Cm*~~*~ ~!fm1:Jt1:1t~~~ 210095, m*) 

~iii~ -*-#Jt 'Jl *tr 1 1IJ. ~ J•J ~ ~ • ~ iB- 14 '*'l ~1 ~ha -t *- -t: o ~ < -t *- -t: 50 % ) ~ ~t ~ m ff 
~-4.i. ! ·Ii fiL"1#.·li:f:t2l f\ lM:f:tiX. a? J3~l!tr1 ~it.~~ 1*-lfl7 8 ~ )(~ ~ l~P~1i H ~ 

1'~~*- i: 8 ~(BC) ;fu *- i: 8 ~~haO. 1 % a?l4--$1J ~)<KE) raj !.fl.. ~~2*-m 1 El~ AA ~ ~-4 

~1i H ~ ~~*- i: o ~<BC), i *- o ~<MO,*- i: El ~~haO. 1 % a?l4-$1J ~J <KE)3!.11. .i~ 

~J!J#~J1)42 8 ~.it~~!!Jl ,lj BC faHAf.KE !.11.Jt-£.f.t~ <P<O. 05),JiiQ: MC j.11.,# 

-£ rt.rt1t; AJ.'1#.!- *.:fl.' JJ'J JllL.:fi' ·~ .Qlf./ #--£ ;fu ff I#--£ rt.JS] .f,t ~ <P<O. 05); kill GH, T 3' 

T 3/T .2l. ~ -t. J!J .f,t ~ <P<O. 05), JQ. ~ k.~j: 7]<.f rt 1t <P<O. 05). lj MC ~.fl. rt.4.L KE 

~.11. • ~ -t. rt 1~ Jn ~ ~ k. ~ -t. ft ~ , Jt. it!. A~# ;f.. Jl, !IJl £ ~ 1-t • .f.t -1' 14 -$1J ~J ~ha :k. i: 8 ~ ~ , 

~ ?k -'- ~ ~JHI;. iM :f:t iX. , .f.t ~ .i. ! ·Ii fis • 

~ m i.5.1 ~ ~..; , *-* El ~ , .i. ' ·Ii ts , -R 1M * -t. 
*~~.±!lff1~*1z- .:Jt~:i:?Xr1J\~, fffi~;f11£* .f.!l.@~tm f.!l.:X~~im?t m -r­

lllM 1:~;f1l it£ >'r. :Xim?t m ff 1JiJ'M. mM-r-£* rma. * • :::1t:Jtm xt:X~ ff1 f!J m $~f~. 
ffilrm, ?x~:X~ti:m s M i:flff1fl;fffftm. E! J£ +"'ff-t*~ ,-1i~oo >rr-~:X~1:~oo* 

ff1:i:!ll!Jf };:1*~u.2 • 3 ·•> ,Jt-t B~Im, r-mt-J< 5>, :Jt~;ffl • ilo~itJIJ Jf!J <s>xttl!fl11l:X~1JiJ ;ff fft{a 

~ fltJH&ff1 ~ >l • rm 121- • ilo mMifllmJ $t jg rr z fl~.~ rm. MifllmJ • ilo -r- :iF ~£ff!, /F ~ * 
~(fjjc~ s Mi:t:r .xtm1:~·1":£~(fj?~~~*iHJIJ1l!:X.ffil!lt ,ftffJW:itTWJ~91Jii\~. %t@ 

••m•~~ft001:~ff1:X~SMi:fl,1JiJ~~mffmff1~**rrT~•;#~MT~ii\m 

1fn. Hr i:fl-~ftWM • ff1*ii,121- M jg l'1 a] ~itJIJ Jf!J ff mm itJIJ , m 1~ -~fl Ht1Hff1 ~ r-t. 

l ,f~*4:fD]j~~ 

fftj 11~@MitJ!Jjffj 11 ,ffiiJO$::* Manitoba:*~ Marquardt t!§:±~~. 

I. 2 lit~ TJJ~ :flHH§. 

ii\~1: 1 s ~Jtgf~lftf £1-tm te1203fl .1-1 s ~1JiJ~lftf £ ~mt-t. 1 s ~at .~~1* 
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][::k1J\~*-¥Xl¥1~1'Ei403JJ .ii.R~ffi% ,MftJL'.5t.132ffl. .&ffl.203JJ. 

ii\~2: 1 S !lit AA 1ftj ifti{-t ~ ~ l'Ei1203JJ, M.:J't9=1:12tf.f fitl.~L ff.][::k1J\~*-¥!(1¥J~ tEi 

603JJ .ii.R~ffi.1.5- ,MftJL'.5t.133ffl. .&ffl.203JJ. 

1. 3 i.it~iii.t 

ii\!Jil *jg 21-!ltJ.!I' I!P * ~ ~1illl s ff!( BC) ;fll * ~ s m * & kg ~DO lg m MibtJ jftj 
(KE). ii\~2:$t.1331-!ltJ.!I' I!P3!.*~1illl s m (MC) '*~~1illl s m (BC);fll::k~ s mt](& 

kg ~1JOlg mMJb!Jjftj <KE) .~1illl s m1¥Jffl.llX:!N.~1. 
~1 ~HW B *&(l{Jfili.fiX % ,MJ/kg 

BC MC BC 

* ~ 50.00 50.00 

-3!. * 14. 95 64. 95 16. 95 

li *8 26. 00 28.00 26.00 

ii. t5! 3.00 3. 00 3. 00 

li illJ 2.00 

~~j(l'§ 2.00 2.00 2.00 

E t5! 0.80 0.80 0.80 

iii~~ 0. 25 0. 25 0. 25 

1Jiin"Bf-J.. 1. 00 1. 00 1. 00 

{{JM~ 11. 62 12. 33 11. 29 

mma 20. 40 20.20 20. 60 

ti§ 0. 99 0. 98 0. 99 

1!"~~ 0. 51 0. 52 0. 52 

f!J!~~ 1. 01 1. 02 1. 02 

iii+JJJ't~~ 0.84 0.83 0.84 

* 1Jii tfil f:-J. 9=1 * fJf rm 1¥1 iUIL , ~ fiP ~ :i: 5C ~ ;fll ~ 'i ~ . 

1. 4 lit~~ ilU ~ f3 :fa 11 ~! 

1. 4. 1 ~Ftt~ 

tt:m:: ii\~1:$tjjU1£7, 2l;fll 42 S ~Wfl41Nt-t J§"ii3Jlf.F1r. ii\Hi2:$tjjU1£L 7, 14 ,2L 28, 

35 ,42 S ~Wf-J.41NJt J5ii3Hf.F1r. 

ftr-J. :ii s ic:l}{&ffl.~r-1-:1:. 

f:-J. :m: It : ~ M it :m: fll ft fl :i: it J; • 
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1. 4. 2 ~.ltn~'°.ll$ttimij0A 

1£42 s tliHlil'*~~~:~lrnt .~~ll>Uiffl.tlh~123PJ .0£1:45-~ 1~~2mtl&m103PJ .fJF:i: 

16 .~ltl*ttlfn., i&~lfn.~. ~'L'* ~ lfn.rR, •-2o·c UJ\fif ~llll. ttlfn.:¥:7EJ6, ~t f,Jf $Xftilm~ 

fJF~Jif*:i:, ft!Jlll~ l:tl pg rut, 7t ~ rutfi, ?f jjU fJF~Jff, •L'rut:i::I:. fi'i1 atfJF:I: ?ft Jll:i: <.:£:pg rut, 

W- Ii 'It , Dill ;ff! Ill DIV ;ff! lfPJ f* :i: < ?ft Jll 16 .:£: ~ , ~;ff! JlilJ ) • 7t ttl fJF :I:~ JlJt :i: ;ff! JM JlJt :i: • 1JT • m ?ft 

)II Ji$$ (?ft )11/ffi:i:) 'lfP.I f*Ji $$ (Iii] f*/ffi:i:) '~ Jllt$ ( ~ Jllt/ffi :i:) 'JM Jllt$ (JM Jllt/ffi 

:i:), Jff I ffi:i: itl!l •L'rut/ ffi:i: it. 

1. 4. 3 .Itn~lll:f;*lflMl)jO• 

~~1.*mttM~~~(RIA) ,?lfl:iET lfn.mitt-OEEll~Jl~~ (TSH),1:*-~<GH), 

.=:.•Ell Jl!H:lUt <T3), Ell ~Jl~ <T,);fll JM$,~ <Ins )*it, ~iftl it~ EI _L?§J1:itJJJibfj .ft.liJf'R: 

f,Jf. ~~2mtl~T __tj£5fijl-~7r.~?lfll; T JM~lfn.-~ (Glucagon)*:I:, Jttt~~iftlit~ 

Eiitt~JH:r~#~1iJf'R:~fi'i1&~1iJf'R:f,Jf. 

2. 1 ~~FttimMl~lfal 

~~ l;fll ~~21:tz:f.f ~t'f.J ~ **jjU .OC'.~2;fll ~3 0 llJ _1'!. fjibfj jftj ~ DUr*~ s m qtllJ 11] 

H l!,t~ [j:j m ff Xft,t'f.J 1:tz:f.f ~ 0 _§_)>\.~3tf l:fj '~ MC m it~' BC ffl.t'f.J 1:tz:f.f ~ 11] H~ff£' 

WKEffl.~MCffl.t'f.J~:i:~*~*-~·@1Em~~~~~t'f.J~*4~~$Mff£. 

~2 iit~1..g.~MJ~F·~Jm Cg) 

t9f § BC(n=20) KE(n=20) 

~ :i: 438. 09 ± 44. 28 464. 28±32. 39* 
7-21d 

*4:i:it 1. 803 1. 723 

~ :i: 920. 62 ± 75. 75 974. 43±98. 98* 
21-42d 

*4 :i:it 2.390 2. 401 

~ :i: 1362. 53±87. 13 1443. 14±101. 50* 
7-42d 

*4 :i: it 2. 194 2. 176 

* P<O. 05,~ BC ffl.it~. 

2. 2 ~Ji$ttimMJ~lfal 

~~l;fll~~2f,Jf~t'f.J45-ffl.Ji$f.f~.OC'.~4.~ BC ffl.it~,KE ffl.t'f.JliiJf*Ji$$,~JlJL/ 
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m:m:' JJf /ffi:IL •L'JJlt/ffi:i: lt:l::\Jfl" ll}j HB3tit1:1 'rmJ!lf!lllL/ffi:i: lt9ltl r~ 0 M. ii\~2EB~ *•' 
KEm~McmB3m*tt••*-•· 

~3 iit~2~!11Ml~F·~tm (g) 

MC BC KE 
t9! § 

(n=20 orlO) (n=20 or 10) (n=20 or 10) 

f*~:i: l-7d 72. 39±11.10* 64. 50±10. 60 70. 21±9. 43• 

7-14d 149. 20±27. 20· 139. 04±24. 12 149. 32±21. 34. 

14-2ld 200. 38±54. so· 182. 34±53. 35 196. 05±47. 82* 

21-28d 269. 60± 50. 70. 246. 43±53. 35 277. 51±32. 83* 

28-35d 338. 46±65. 20· 302. 25±75. 74 335. 14±64. 12* 

35-42d 342. 88 ± 70. 00. 310. 84±75. 76 346. 80±69. 30* 

l-2ld 421. 80±65. 72* 385. 59±58. 36 415. 56±69. 34. 

21-42d 950. 86±83. 02· 859. 42±93. 54 959. 10±80. 35. 

l-42d 1372. 64± 107. 85. 1244. 97±123. 34 1374. 98±89. 94. 

*"":I: It l-7d 1. 31 1. 55 1. 39 

7-14d 1. 51 1. 62 1. 61 

14-2ld 1. 87 2. 06 1. 94 

21-28d 1. 98 2.06 1. 94 

28-35d 2. 01 2. 51 2. 26 

35-42d 2.24 2.52 2. 34 

l-2ld 1. 65 1. 82 1. 73 

21-42d 2.23 2.42 2.32 

l-42d 2.06 2. 23 2. 15 

* P<O. os.~ BC mit~. 
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..... 
,p.. 
0 

~4 Ji*ttfm (g, %) 

iAHi 1 iAHi 2 

J9! § BC KE MC BC KE 
Items (n=l2, (n=l2, (n=lO, (n=lO, (n=lO, 

t·~=6•6) t•i=6•6) t·~=6•4) t I i =6 I 4) t•i=5•5) 

f.Si*][ 1531. 82±82. 68 1540. 83± 124. 19 1414. 16±78. 56 1286.10±129. 24 1417. 90±113. 56 

~llill** 80. 00±2. 11 79. 05±2. 14 79. 92±1. 79 77. 79±2. 57 78. 29±2. 69 

JJliiJi*ll** 57. 69±2. 05 58. 37±1. 64* 57.21±2.24* 56. 13± 1. 14 57.23±1.23* 

~IUL/t.S:i: 16. 55±1. 31 17. 49±1. 59• 17.28±1.16 16. 76± 1. 55 17.91±1.12* 

JMIUL/t.S:i!: 22. 92±1.10 20. 92± 1. 09. 21. 35±1. 58 22. 5± 1. 38 21. 61±1. 05 

!ff ID.£ I t.S :i: 3. 07±0. 53 3. 33±0. 50* 3. 06±0. 65 2. 76±0. 45 3. 26±0. 48. 

,c_,ID.£/t.S:i: 0. 500±0. 080 0. 562±0. 088* 0. 57±0. 060* o. 470±0. 050 c. 56±0. 06. 

* P<o. 05, E5 BC ffi.lt~ 



?& 5 JLftllft iti~ ~ * lfi: ~ ~ ~~y !6 :!l 
lit:~ 1 lit:~ 2 

J'.9f g BC KE MC BC KE 
(n=12) (n= 12) (n= 10) (n=lO) (n=lO) 

GH ng/ml 0. 362 ± 0. 062 0. 416±0. 072* 0. 752±0. 112 0. 670±0. 097 0. 880±0. 104 * 

TSH µIU/ml 2. 019±0. 709 I. 812±0. 936 2. 60±0. 37 2. 24±0. 23 2. 19±0. 30 

T3 ng/ml 0. 944 ± 0. 248 I. 211±0. 266* I. 88±0. 13 1.81±0.11 2.04±0.23* 

T, ng/ml 11. 93±3. 25 11.02±1.05 12. 09±2. 69* 14. 38±3. 61 13. 73±4. 38 

T3/T, ng/ng 0. 079±0. 016 0. 110±0. 12* 0. 149±0. 012* 0. 126±0. 017 0. 149±0. 013 * 

~$,~ µU/ml 13. 77± I. 46 15. 14±1.17* 15. 51 ±2. 51 * 12. 52±2. 70 13.41±1.55 

Im~lfn.-~ pg/ml 168. 03±13. 00* 359. 81±21. 23 303. 99±83. 77 

Jm&h~!Im~lfn.-~ 
0. 0412±0. 0087 

µU/pg 
0. 0923 ± o. 0208. 0. 0373±0. 0078 

* P<O. 05, .Ej BC ffi. It $iC 



2. 3 ~.Jtn~cpift~*3lltr..l~tfal 

~ * ~J iJ\~JYf 11l¥J~mlfn.~l¥J6 fil1 ft w iti: ~*:if-~* !R. * 5 0 l:j BC m lt ~.KE m l¥J 
T3 ,GH,T3/T,lt{il~1fll]Hl¥Jtlt•<P<O. 05)oJAiJ\~21¥J~:lf;if/::U ,BC ffi.l:j MC ffi.lt 

~. imsu•7}C:if'-;f!lJm$,•/M~ w•• ltfi, T3/T, ltfi~ 11] H~fl:b ffij~ iloMiU!J Jtij (fj KE 

fil~1f J9ff!-j@j' T3/T,~jlj MC fill¥J?J(:if'-; &z .im• w••*• BC tll.H~•-r MC m' 
KE tll.lt BC tll.1f J9f~flLJlt~:lf;i~a] S *tHiinltPT~u(.i){*pgfl(;iM~• o 

3,Wit 

~&iJ\~~**llA 'ffl.MiUIJ:ifiJ. ilo-=f :X3( s M i:p 'PT 11] Hilt. p:j m ff mil¥J:tt1t. ff PT 
l!Jl:ff1ti'ii1~tHt$ ,J!l:J Classen ~to Friesen ~tliil!l¥J~:lf;~*-3&<1 • 8 i o:JC-=fMiUIJ:ifiJl!J( 

•:X3(S M:xtmi'i~~:lf;l¥J~~.--~~.l:]ffl.M•mi:ti15"1f~•···~&Hm•• 
PT~fffttc~rF~-T-~•••1f:JC<3l 0 

JA.11$iJ\~l¥J~:lf;# ,:Jc3( s M•iloMiUIJ:ifiJ f.tiJ\~mi ffiij{*.11*$ ,~llJL/f*:i: rt' !ff IDE 

Im I lt & •L' IDE Im I lt 11] HJ: fl- ' ffij rug llJL Im I lt IJlU-f ~ 0 ~ llJL ;f!l rug llJL JI.ii r ::f- IPJ l¥J llJL H m 
~~ .~·~1¥J ~/lit IE 1 ~JlJUfmmn1t, rug llJLIJl~ ~ r ~JUL!f m~ ±.o rm::f-IPJ ~~1¥J llJLHm:xt 
~Uiti:•1f £:¥f l¥J, mt Kim ~ ~ tliil! ~-~ f*iti:Z;IJ:ifil cimaterol f_t$(f] I ~llJL.Hm:tt:X, ffij 

:xt I ~!f *7Gfi= }fl <9l o Ja}J'(; *~ l¥J iJ\~* II],~-~ f*jli;IJ:ifiJ }'l ft¥J ~ (clenbuteroi) {.t !}:J 

~~ JlJL:lf ilo l¥J ~iL!l:Xr rug JUL ooi, tlt7f-fil MititJ Jfil :xt llJL !}:J 'i * l¥J ~ u(.i) PT• l:J llJL!f * l¥J ~ !J111f 

:JCoffil~IDE;f!lJffIDE:i::l:l¥J:lf~&W•mf*ftW7JC1'-tlt•i¥Jmett&eo 

JA~•7JC1'-l¥J ~{tif' MititJJfil• ilor:X3( s Mf.t !}:J m ff mi GH, T37}C :if-& T3/T, lt{il 

m 11] H:lf ilo 'J!l:j~ ff] mm m 0 ~*fr l¥J iJ\~ ~ * 1f-3&·r£Clll. tit 7f-*1l MititJ :ifil m; n(.i) 'i * 
tt•1f~~P1*El¥J8l:.f o@~••M•*'lt¥J•tttt=fflff•Jt~tt~n(.i)~ffiltl:-~M~o 

J3 JA~~21¥J~:lf;# ,i'iiJP[l:;k3(;f!l JI* SM l¥J !}:J ~, Jtlfn.Hl 9=t J1fil1ftWiti:~?}C i'-1f a] Hl¥J 

£:¥f,~Jt•i'ii1Pll:Jc3(SM1¥JiJ\~m~~Pll~*sMmtt~.asu•11JIHr~rm••w• 

•11JIHJ:f!-,J!PT•l:JJt~rFJJ.lt:St1f:JCo:X3( S M15"1f ~-···~Vt1!3F~-T. WiW~ 
•~i¥Jm1t ,l:.f ~*a M tt~, •~P.&i&~&'.,~Y-rm ~n(.i) w•*-lt. ~rmPTtmcJi:~l:.f •f~ 

wama:JC1¥JMsu•;f!la•w••*1'-o:X•ss•~••mmlfn.Hl1¥JMsu•l:.fa•w 

••*1'-*~tt:X•mfl-•;f!l~~.~~JI*sMm*1'-~1t.m11JIMMm=r-m•••~ 

m1t,P.&i& .&~11(.i)T f*P1•ftw &1f *~•i¥JiJJ~tt=m o 
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*~B~~~m&~~~M~~~~* 
ft i&i ~!'tfi * lJl rm~ njiiJ 

Jtlll~ '1iIEJl ~~~ 
cmR:~~*~i9J~~;1~1t~~~ 210095 mJ?:) 

~;tj ~ l!Jfl 24P-1 a ~a? -tA< ~ ~ <J11 ax -*.).fJ!), ~~~ fii<. ~~,fl> U.~P1i u.. -t-J ":.< :k. * 
( .5 45 % ) !.~El~, U.~i.liti-haO. 1 % a?.~ tl.14-tl ~I I • *]!)~~-I-#- "k,-#- it, :>f{ '*--t"-I-. 

60a~litw11 *~*-~Ja.ff-, ti~- l. #-il·J~ J;; !!. * ~ !k a? 1.l(. lt-ti1t -t -t--i-. tt * "*"r: 
<1 )U.~~.i #-"k a 3J!I ~~ £ :f iti -t ~ .~,, t.i, t7f) J!l Jt"k Jl1J-t2- 5J!I ~ £ :f Jt iti .2-5J!l~S? 

'*--t"-1" Jt ha, #"k H:.41t. ~6- 7 ]!) ~a?]!) Jf "k 2l '*--t"-1" J!J{t-t ~t !!H.l; (2).ki!l 'f GH, 

IGF-11'--I-~ !•141~.l!IU.l it) 36. 62% <P<O. 05) ~66. 55 % <P<O. Ol); (3)U:.,~k a? TSH, 

T34i.~.~i.l~J1J it)24. 39%<P<O. 05)~16. 81%<P<O. 05),t7f) T 4 -if1t18. 33%<P>O. 

05). ":.<J:.tt *,fi... BJl: iti-hatl.14-tl ~I~~ ?t-1-~~ :k. *El~ a? i'Af ~, !J ~~!; !!. *~ !k a?~ 14-t 

i1t -t , Al t7f) iJt ll ~a? !!. -!L 

~Hli.'5J :k. i:, 14-tl ~L !!. *, ~ 14-ti1i -t, ~ 

*~*1fllJtffttl¥J 13-fiJHt. ~~tff1f(1¥J~~:1111nm. ru -rtt~rMtit~x ll-fi•• 
a.fiilll!l!*~ a taJ§' .~k•l¥1*'1itt:lltm .».wm.~~uttr1HtJJ.!::J-'§~it}J.]~1¥Jffr!L f'Pffl, 

~J&r1Ht$~f:f<2l .N# ll-fi•1t1¥J*'1itt®t~*tt·~~~*:ll:bn .~~it1Jm®~~ .~nij 
JtJE11t1:*®rs~Jfif(l) .:tf::k~ a m~•:bvfEUr~1:it}J.Jl¥JA1f ll-fi•••mtt1¥Jm 
ltifi!J 1ftJ. llJ~1'*~1¥1fii1 m fftm, £/Jli..t~~.?.(, -OEllt:~l¥11: *co .MN!1fi it~*-• ,fiilll\l! 
*~J§'~Jt1:*&ftW1¥J~llij•x•Rmm.*~•~:t£~~*~s~•~m•~~J§' 

~t M 1¥11: * tt ~ lJ1 if ~ft Witt< 1¥1 ~ nij. 

1. *~*4*1/J~ 

1. 1 ~~~itb.I 

JI! s x:;;t~~~ttM24.R, fblvfJi(~~*~i171tf~~lf~~-MilH~. 

L 2 ltilU$J 

lfiiflrftl.!iifi!J1ftJ • .t/i:o.1%•:bn-r~•m am. 
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-J;:.~ l5i45%, Ji* 17%,EtJf15%, ~ff tJf 5%, 1J\~ l5t 10%, M £l:l5i4%, il. l5i2%, 

CaHPO,o. 7%, it!ILO. 3%, !ii:~~~~ Jmfjlf ?i~ 1%. ,g, fm: 2. 750MCal/kg,CP: 18. 

51%. 

1. 4 ~~iii.t 

~~T-1994~5.FJ ¥.7 .FJ ill: ff. Z9J~~m?t $:M !RUJJ~~pijfill. § 313 it ¥.713 it-foJllP!xt 

P.« 13 lf!, 713 ~ ¥.608 it::h ~~M. tE~7, 14, 2L 28, 35, 42, 49, 56, 60 S itnt~it 41J\nt I§' 

~:i:U-:i:, #iC.;qt*it:fl .~6013 &tat EE mfft8**1fR4ml .lfJI. f.F, Jlf ~f!C;M{. ?t ~ .lfJI.*-, ff.r 
-30'C#f00J. 

i. 5 .1!n *¥ ~HJT 

.lfJI. ~ii~ l'!~rtt !R. 001 )EJlL« m U-~. IFG-1 fJl G H ~ii EE*~~~ tffi iC. ifiiJ ~ < G H jg~ 

1: i<:ii~, BfFffi ltM~~~, ~ R]-;ff-)E~tf:J~f.£) 1 TSH, T3, T,~i.i EE JI1:$J:#iJ1: 

~ifiiH'idilf};':FJf!IH~<TSH ::hA~~l\. Bf'Fffi ltM~~~ .~a]fl"-)E~tf:J~f.£). 
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7 14 21 28 35 42 49 56 60 

m 1 .:k.-t. a ~iti-1JaiD.l4i•J ~1~1-60 a ~.1. ~~#-~ a?JJo{;J 

* P<O. 05, * * P<O. 01, Jpf .~t.11.1:!:..ti 



2.1 ~~ttim 

7- 60 S ~~t¥J !i: * lltJ ~m l1Jl, & lliJ it:i:fil 00 2. ii\~filt¥J l*:i:M.21 S ~~.l!Ui~ -T 

M imm '#-1! iU~:¥iJ60 s ~ 0 &llil ~M !i:*:tE2fffJ ~.¥:5fffJ ~at~M m'lHi=it:bo 0 2-5fff] 

~t¥1*1t:l:~M ,imm~, w~ :m: tt!!l~-ta:-T~timm. 

002 ~*·-~~~~·~~t~~~ 
* P<O~ 05, * * P<O. 01, J:pf .!!'- t.11. rl:.~1 

2. 2 .Jtnjl ftiMil:~*ljl 

.Iin.Hl GH,IGF-1*•m~o0 ~M ,ll«filffi lt~ 'Jjffiijjftjfilt¥J GH ;f!l IGF-1 *:1:5HJtlili 

u36. 62 % (P<O. 05);f!l 66. 55 % <P<O. 01) 0 
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xt M 
(n=12) 

•flilHftJ 
(n=12) 

GH (pg/ml) 

462. 6±104. 6 

632. 0±86. 8* 

* P<o. 05, * * P<O. 01.~xt!ffifil!lt$l( 

IGH-1 (ng/ml) 

44. 57±8. 51 

74. 23±6. 32*. 

EE ~2PT ~.-fli!J:ifilfilll¥J TSH ;ff1TJ~·H~~-Txt.lffim<P<O.05),:$HJUiH:i:1:24. 
39%;ff116. 81%, ffiJ T,!p1f~i!U~~<P>O. 05). 

~2 §$1j~j~~~Mlto.xtrfi TSH, T 3*1 T,~~:l:~Dial 

M M 
(n=12) 

(n=12) 

3 Wit 

TSH p.IU/ml 

1. 64±0. 22 

2. 04±0. 20· 

T3 ng/ml 

1. 19±0. 08 10. 80±0. 75 

1. 39±0. 12* 8.82±1.14 

EE __t~~~L~ PT .fil '::k3t: a M~ hu@•ffllJ:ifiJ flliH~ilEUl:M5Jal ~M"l¥J 1: * 'jt l2J. 2- 5Ja] 
ilit@:l¥J £'Jf.t&-JJ H~ <P<O. 01) .Mitlii, •flill :ifiJ{JEUJ:~~1: * l2J. 4Ja] ~M":Al-J;J a]J H, f§.1f 

ii\~1£7 Jal~M" ,tf ~1£~~1¥J~$1:¥::i:l:f'1*~1f~:~J~m(6) ·*~~M:tE7Ja1~~2jj ~ 

*, •iti~ :ifilm flli ~t~ririrM 1¥1 !tl:t: ft~ m~mtl¥J f*:t:~'Jf.. ~ tmm •flilJ :ifil • • T flli m ~::k3t: 
* P-liti ~Ult~ PT m tt ~p if( l51~It1¥1 Vt~ ~H'F m '~ ~ 11Ht '{lE * ll}i ®: ~h :113 -::n 00 PT flli fj! 

sm*1¥1•••~~~-·~*1f~••PTflli~m-r~m•1:-.~&Tm••1:-xtm 

~ft\Jliilf .m~~~:n, 1P1~1ff!Jr1:~·ttflli1¥Jt£~<1>. 

A~1:*1¥J~~~~S~~1f~~~~-~!Pll¥JM~.~TRH&a~TMGHEf] 

i.mirt~ffl(S) .GH ~m T Jlf ll!t~1:M.% #~~~mtt1: *IE} r <IGF-1)' :Jfii:i:l: IGF-1 ~ 
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8%<P<O. OD1ms~1¥Jllm1t$**H!ti'Si20. 5%(P(O. Ol)]l9.1%(P(O. Ol)o 

3. 2. m1tilffi:xt~•i¥J~1t 

*~~taMm42 s ~B11¥1Jt~.!ii~*m•~ .m!JJtru~~-t-i~1tili¥Jffi:xt~ft1f Wf 
-fl~, EE 21. 4 % ""f~¥1]19. 7 % (P)O. 05) o 

3. 3. m1r.Mmni¥J~1t. 

42 s ~IJ;f-t =mllmt•..tm~&MS-'.5:J*9=tl¥1m SM:fll71E~Ml¥J m·l1::1:5J t:t21 s ~IJ;j" 
jt1lj' :l't9=t:X1 .lffimt•..tmM9=tm SM&71E*5!Mm-JJ**Utl!i'Si48%;fll 110% (P(O. 01) ' •• 

-'.5:J*9ltl**U!J!(llj700%;fll225% (P(O. 01) <•2); ta Mm k•..tmM&Mll-'.5:J*9=t ..t~~ 

#Mi¥Jm 11**'Jtl!i@il59% '46 % (P (0. 01);fll969 % '300% <P<O. 01) 0 21 s ~taMmrrJ :xt 

!Klmffi t:t .t•..tmMi¥JliE~Mm-n t:t:xt!Klmi'Si15 % <P<o. oD. m sM9ltl~43. 5 % <P<o. 

05) 1Mll9=t ..t~=#Mm 11**U t:t:xt .lffim ~19. 6%;fll24. 4 % (P)O. 05) 042 s ~IJ;f ~imM 
ibtJfftJ~T ~t•..tWfM9=tliE*5tMm fJ tlti'Si16. 4 % W-71-, M:l't7lti¥JMm-JJ:a;llf.iJ:f ::ko 

•~:xt!Klm"-t.=ffillmt•..tMM&Mll9=tMffl-JJ 

21 

42 

640±95 

1345±330*. 

* * P<o. 01, lj21 S ~ t:t~ 

Wit 
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802±230 1416±211 72±26 

1186±6*. 5027±1646*. 576±57*. 



EE J:j£~* ltJ W. # tl:l, ~ ljlfHE~:D!;fll 

m 1t m fm 1f oo rt ti:~ t~H'i ~ 1t • lriI:::: mi • ~ 

i'.fJ #Pt :i: ¥: ~!H:1c , ff..§. m 1t M ffi :h It~ f~ , 

~·*~M~&~--~Mi'.fJ*:i:~~. 

~M~•~m••m••~ff~i'.fJ*•tt 

*·filMi'.fJ;ffiM:i:K l:tf(tlft, m1t.Mffi :h 

~~i@i.~ii*~M~& ~-f,fi~M*:i:~ 

~.~M~•~*~ttMMm~~~-i'.fJ 

tt*· 
Jonsson iii~ .m1iillll::k~~iilll S t&~~~Jt~ii}i.:lr.ft'.5tf&l ~- -~Mi'.fJ!H*w; 

$;~-•xtMtt~~i>El~htMi'.fJm~ttl!:5!i. i,,\jg~~ EE rf* pg}!.:lr.J!:~ffi jJ i'.fJM:i:• IK* 

il!J!ft:7<5>. EE !lt1t7!@11, *~~16 M ~~~mpg ltJfm BY!.:lr. T fm5tfff ~--~Mi'.fJSitlf ,JA. 

wm~T ~-•~•W-*i'.fJfAttf.I. 

~•m1ti'.fJMtt$M~::k~m1tBV*::k;fll*•m1t•-~;IPJatm1tM5tM*~· 

JM!l5t~,1!$i'.fJJ: 8M;flli>El5tM<s> .~--~-~ ~, 1J\~,JM~~llJ1tftVJt::k,*~ii:l1 

:if~~tt. ~M JllJ:(fj~l;IJl}(m 110!¥. pg ~J:Jl~tl:l !tt.bo .~ J!t .:!::~~EE M~il!J!ft:7 .M~~ 

~ i&~tr':i: ft:7* ~~ 14J:if ~~tt •. ~ tt, J:~ B, ••, •• M.~ !rltt~¥JJ ~~~~ m xlE 1 

IPJ at'~ 14J7J<mi'.fJ .boJJ!!~li\Jtt~. ffif tt~ ~ft~~tl CCK Ii 'IY!@I ~' ~JMM5t ~,__t 

ft-m .~IPJ*.>cS~¥1JM J!U11J: 8Mffittft-~~-¥Xi'.fJ .J:j£t1f1£mffi1iillll::k~~iilll Sta 

(f]~~ '~Mtti'.fJ ~ ~·Jf~tl!A~ ltJft~m1t!li'.fJ5t~\f-t~tt.bu5!i' f!!#~ftJllJ& EE ~­

-~-jliljM·ri:W-*i'.fJfAttf.I 'ffilffif ~if21 s •xtJ!Ufil:t.boMmm-ltMffih~ ,f!!)Gie~=f 

• mtJf~m s mti'.fJm1t$tl)1:t.boMm ~, m-lt~i&~minoMm, ffilffif!tt:i: l:t.boMm tt. Mi 

ws•*~·"itJfmEEr~mM:i:•tlfi'.fJffil4J*R;flltt&.&"itJfmEEr~B~•~•n* 

5!i ·~*~i'.fJM~::k~i~T~' IPJat EE rxt.lfflfil711l1t*~i'.fJ7tff 1t1f, ffilffiftEJ6Mxtmtm 

;fll.bOM:i:K:if~::kiX~:lf .M Brenest iii~·*~ S ta•.bo@Mffi!Hf1J~~i'.fJ7~1tftV;ffixt 
:D!:i:~!J\, JtJ:fl !Mil T~24 %<s>; *~~1JtrJx'A1.~¥JJj!-~MxtJMJ!lj ¥~1t.Mft:7f1Pffi!Jtttallf.J. 

-IN:iJ..1'1. M~;fll ~-rii• M*:fi: ¥.iEffi*, f§.*~~ !fl:ttlm E ffJ z fBJ ft:1 **~*. 

@Mffi!J if!J H$~~ Th S • ~+ .=m ~ & ~ ~* ~ ft:1 M ~.ff! ~-•• M* :i:# ~~Mi 
z T~, Ii ffif~ J9f:tt.bo. ~11l~R1'1*~M ~IPJ ~--•Mi'.fJ5t-f-:i:;fll*:i:~*. *~M 

~(f.]80%~ EE ~Mi:l110%5t-f-:fi::kr500KD ft:7::k5t-f-~7}({t ii-• 51~ft:7<9>0 IPJat. EE r 

*~~~~i'.fJ~*~J:mMJ:fli'.fJ~-••M;fllM~.~~i'.fJ~-•~•~~mtti'.fJ#H5t 

-f-:i: l:tff 1J\, IN !lt, *~~~-YE~k ~M ~;fll ~--•M*:i:.Z fBJfftEif 7£ i'.fJ .iE It* 
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Ji Ji'. , JI :bo *~:ft lk. ~ f1£ t-t I lt 1 to M At J5 M ~JI I ~H~ ~ n!iiJ ::f * . f!~U~Ht m ;ft:! xt :i:-i; ~ 
r ~~'*ft m $$ ~ fl-f@J. :I! 1£ ~ r:: ~ 1f - ~~~JI... fi\j at.~ :x~ ~ ¥1J ~ M '~ ~ M s mt~~ 
~$~fl£.w~••~~MsMmtt&~•11~~~m~tt•. 

1. White. W. B. 1981. The viscosity interaction of barly Beta - glucan with 

Trichoderma Viride Cellulase in chick intestine. Poul t. Sci. 60: 1043-1048 

2. :XtJ~H!i .~JE~. 1994. -X£ 8 m~hatli®ffJIJ1f1JM~x~~Kf£~1¥J~n!PJ. q:i~ 
tpj;.f-4. (3): 19-21 

3. Fracesh. M. 1994. Effect of cultivar pelleting and enzyme addition on nu­

trive value of barley in poultry diets. Br. Poult. sci. 35:259-272 

4. Jonsson. E. 1991. Establishment in piglet gut of lactobacicci capable of de­

grading mixed-linked Beta -glucan. J. Appl. Bacterial. 70: 512-516 

5. M. Choct. 1992. The inhabition of nutrient digestion by wheat pentosens. 

British. J. of Nutrition. 67: 123-132 

6. Ikegami. S. 1990. Effect of viscous indigestible polysaccrides on pancreatic 

-biliary secrection and digestive organ in rats. J. Nu tr. 120: 353-350 

7. M. R. Bedford. 1991. The effect of pelleting, salt and pentosenase on the 

viscosity of intestinal contents and the performance of broilers fed rye. 

Poult. Sci. 70: 157101577 

8. A. Brenes. 1993. Effect of enzyme supplemention on the performance and 

digestive tract size of broiler chickens fed wheat and barley based diets. 

Poult. Sci. 72: 1731-1739 

9. Bedford M. R. and H. L. Classen, 1992. Reduction of intestinal viscosity 

through manipulation of dietary rye and pentosonase concentration is ef­

fected through changes in the carbohydrate composition of the aqueous 

phase and results in improved growth rate and feed conversion efficiency 

of broiler chicks. J. Nu tr. 122 (3): 560-569 

- 162 -



i~ 1.m *11 & ifflJ 1l1J e{J * ~ ~ iiffi 8 ~ xtf ~t ~ 
f*~m,~~:&~7t~~e~~a!DJ 

£~-:g ~1t$ ~TI:~ 

(~J?:~~*~~~~J!~{t~~~ 210095 ~;?:) 

~ ~ i! m 144:1i11f i:Y ~ ,,~ ~, 7 El ~at~ ~1t J~ ~ ~ i .*- El ~ !Jt <cc); :k -i: El ~ !Jt 

(BC),* -t: El ~ +o. 1 % ti J:. in-l4--$1J ~l 1 ~Jt <BF), :k -t. El ~ + o. 1 % 00 ?-14-•l *1l!Jt CBZ). 

~~~14~, --f 21 El ~at'*-*, ~J1JJ!: ff 'f -'R1*ilt.-t RIA ijiJ;t~ T ~ ~~ ~~#1-1:.~ ~.ti­

*-~ 11}1 : 7-21 El ~ ~ ;t-4 #- Jf "i' ~if !Jt BZ, BF !Jt 1;t, :k -f. El ~ ;tf .l!H.ll ~ J 1l iii 6. 62 % (P < 0. 

05)~4. 87% ;#-t'J;l:. Tilts. 93% (P(O. 01) ~3. 20% (P(O. 01) .21 El ~at~;t-4a1 ** T3Jj(. 

-t~i4-tJt BZ,BF 1;t.;tf .~, !Jt ~ J1J ~ 12. 77%~15. 22 % , Jn T 47)(-f ){1! ,{.. J :k 1.. Jf. ~ ~ ~ ~ 

#1-1:.-'t- BZ,BF ~J1Jrt.;tf,l!HJt.f.t.iii24. 57%~31. 01%<P<O. 05). 

_t ii ti- *- .f.t. ii- , :k -t. El ~ ~ Jia in. if *I ~I , OJ" .f.t. iii ~ ;t4 #- Jf "i" , '*-~ -t , £ t- itt f~ # "i" 

1;t., .f.t. ~ ~;t4Jiz.Jk '!' .=_~ 'f 1* ].4i i.~ (T3 ) a11](.-t, Jn ;tf 'f :R1*-t (T4 ) )l1J JJ ~;(. :k; £1-.f.t. 

iii~~~ ~#1-1:..:f!-, ""-Jn .f.t. iii ~;t-4 a1 .t.11. tJ • 

~@i.5.1 * -t. 'in-1.f •l ~J '~,Uj '#-Jt"t" '*- -t '.t.11. tJ 0 

MI~JF.A" ~1¥1 ~l'fJf ~Ji. M~ *4~*-tE13 tj ~ tn. rm tt: J-Jfiti:~ :f-tl¥J ::rr.* m r tz::l:"fl 

lllL ~ 1~:£.*m~ 13 ii 'iUiE, ~§JUN: ~11~ IR~~Jt't ~*1~ft:£.* BnX: J-1 £,~. ::k~-N: 

.±~tt:*1z- ,Jtm~ s ;fllW'f~ll:~H*lti111ir ::rr.*0
>. mm-r::k~mtt~~ff£ ,Jt: H * 

"ff PJmtt ~-liB\lM, ii!nX:~Witt~~, ~~:k1ll¥.J fiffl ~¥1J-J;Ell!l 1bfJ<2
> .-tlllfoJfJt i@i::k~ 

~Jf3~-.~~8*8$M~#l¥.J~~.§-~::k1t:~ti13M~•~M~*1*&1¥.l*-'1M~ 

1f!J • PJ~~tt~it~t.J;Jl,JA[fij~IPJ¥1Jl~f£i'il:;T::k~l¥.JPf*1J_fil1,fJF.~M<2>. 

•*~~m1¥.Jm~~•nX:J-Jili=+•~*M~1¥.J•~·•*-N:~*1m~rz:~~m~ 

~);£IN!{ Z - . Vflrrm?f. M ~ B ~-YE a)J ~El &f-~:I:~ z, ti""~ m $;fll 7Ei:': $ PJI_qp_ f£ 

i@i ,:tf PJii!nX:~mff1r~lf~~,~!;flf. gJF.x<Hm!ff!!~m,~~~m, i~~:9J~;fll s ~!ff!!:ff 

~ft:Jf3~ti51fI~~ll(iiJ< 3>. 

~*m~~m1¥.Jm~tt:Jf3-tEBnX:J-J~~M~l¥J~~.-B~-~M~~-·~*·~ 
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~~#·*~~$E~~~§~~~~m~.~~-*~~m$E~~~~.#R~~~ 

M~<T3, T4 ), j:: * M * <GH) ~fl ~LM ~ <PRL) ~ ~ tll ll]J ~ ~ !R. ~ iJal-:P IN -=f ~ f'F 
JtJ (0(5)(6) 0 

*~~~~mm•~~••*~•#~m~~~.~~~~~~~*w~!R.~~­

ntuJ, fJ .::.~3C* Bf~-~~ H?t-fl<.11. # fJ@Mi!itJ JFiJ ~ ~ Jl~Jtl 8 f~JI i£~lilll. 

< 1 >iA~JtJ Wi'.9m0tt <ISA Brown Cockerel) m WIJ?-00§1f~0 Pl Bf~. 
(2)*jj\~J9f JtJMi!itH'ftJ -jjflij 51t@Mi!itJ"iftJ I '00 rz:MfJiAJtJ @Mi!itJ"iftJ 0 

(3)jj\~ s t!Ufl.~.fil~l. 

~l s *'lm~:a "'*~ • < % > 

19! 13 .:!!.* s mm *~s~m 

.:!!.* 60.00 20. 80 

*~* 50.00 
. fj\~ 12.45 
li*B 21. 00 20. 50 
if. l5t 3.00 3. 00 
:ft *1i!IJ 2. 47 
~~~liS 1. 60 1. 70 
El5t 0. 60 0. 15 
ttit 0.30 0. 30 
ml!.:~ 0.05 0.08 
Blfntt.t * * 1. 00 1. 00 
ME(Mcal/kg) 2.86 2.86 
CP 18.64 18.52 
Ca 0.81 0.81 
p 0.73 0. 73 
Lys 0. 86 0.86 
M+C 0.61 0. 61 

* ::k ~: wf$01!!. 1K 1:1" , lff)j{ tt 01(tt~t1HIL 

<4H-6 s ~~~~ ,35·c *~**· Pllt~rlti5ltmttmrMt.t. 1 s ~~ .~tt41J\~5rr-

11. MiTJL*fJ.3!.*~lilll S f&:xf jffifil(CC) ;*~~lilll S f&:xf !ffifil<BC) ;*~~lilll S t&+o. 

1%rlti5ltmfl ib'JfriJ 1 m <BF> ;*~~lilll s m+o. 1%oorz:am rnz>. &-t~mm i9:61'1t 
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!t . & 1-11Ut 6 3H o ~ 21 S J!iH~ tt 41Nt-t 15 < § B:t ~ 7JO ~ f* :I:# iC. **it :IL 
(5)T 7* E. WI )ff!l$Ht~~ <LT),* f§ ~t~lln.!:g:* frittf>Jlij~ JP!P>E <3H-TDR) ~A 

#i;m o =f-21 S ~at, &1-~J_!HHMitltWU~63fl .%*Jf(lml J}f ~ (320u/ml ,O. lml/~ )m~ 1L' 

1fII. ,5j-jjiJ:IJOA4;.t lOml !ff *iA~ 9=', o. lml/~ o jt 9='Jlij~:IJO A:Jf> 151t ~ lln.~~ (PHA) i¥J 

RPMI-16407t~!:g:*H{ CPHA-), lml/~ d311ij~:IJOA 15 PHAC50ug/ml !:g:*H{)i¥J RP­

MI -16407t~!ff *Hl <PHA +), lml/~ o40°C, !ff* 721J\at, !:g:*~*lltrl61J\at:IJO A3H­

TDR tf>iC.Hl ,O. lml/~ Ouci) o 

!:g:*~*B ,5j-jjtl{f %!:g:*~9=' :IJO A6ml 3%Uf(ft~, Id) 2000r /min~ 'L' 1051-#, "!f­

...t.YR, mJ!ltR!l3JXo i1Ltf :IJ030%H202-~ • 850C ?Jcm155j-lif1,llf:IJ02N NaOH O. lml,~~ 

:IJ0~3o5t#, fil!iJLt>E:lt~r~HtWf fff, il1l it11r:lt~~ A~ut*f 9=', :bo z:.=.M Z:. M2. 5ml, r.q t'F 
H{2. 5ml,fl31!rf*.j'..q:l'*lf~Hx.<Beckman LS 9800)71j!rj-fij:5j-lif1:tt~'tt<DPM)o 

, PHA + DPM(Jlij~:lj'-:l:tij{i\D 
$E.WJ)}§~it$it•:JliiJ~mtt<SD=pHA- DPM(w;j~:lj'-:l:tij{g) 

(6) Efl~~~~ (T3, T4)1¥JlfM~ 

-r-21 s ~at&1-~JJEm a:~1m1-:t:!HH~1£~. &1-:t:Jrm33fl .~Htll**lln.. lln.11rttft 

=f4°C U}(~ti~. !V,3000r/min ~'L'1051-#51-~lln.¥R,-30°C 0}(~1*:ffo T3, T,l!M~*ffl 
1251 ff> ic. ra -Jt , zy. m: f*. #i: • .n 1: :im __t #ff 1: ~ i@J &b liJf 1f. f1f tll &b o ~ fF tti: ra 'it fi1! m i~ a] -=t5 * 

3,~~~HtfJT 

O) .:it7j(: S ftHil <CC);fO}\:~ S fa~:IJOffi.Mi@Jffilfil BZ,BF, 7-21 S ~~~f*!ttJ:51-jjtl 

tt*~xtJ~mrnc)m~i. 92%,6. 62%:f04. s1%;*ttt~:1Jo1. o3%,o. 55%:fOL 69%; 

t.+:mttm~5. 02%:f051-jjiff~5. 93% ,3. 20% <*2) 0 

~**!!]: 7-21 s ~~~f*:J:ll[ BZ ffi.H:i~=f BC m 'ml cc m:fO BF m~ BC filffi 

tt7GH:f·~~:rf ;*ttil CC ffi_,BZ ffi.;fO BF ffi.:l:tij tt BC ffi.:l:l:IJO, fE!~:rf:lf>H:f ;t-t :i: tt BZ 

fil;fO BF m~ BC filffi tt:l:tg"flf&t&H:ir~ 'ml cc fil#Jtt BC fil~:IJOCP<O. 05) ,J!±~ 

~ B:t =f}\:~ftWfru tt.:it7j(:f[£ 'ml{f s f!Hic* at:;J;Jfil! cc~ BC ftWJruffi ~'{£BC m 9=' ~ 

:bo1t~illJml~nlti¥J o 

~21 S ~~~lln.YR T3?j(:lf'- CCBZ ;fO BF 5j-jjtl tt BC ffi.~11. 96%, 12. 77%;f015. 

22%, ml T47Jc:lf'-!Jltl7G~*~:rf om~*3t: s fa~:IJoffi.Mi@JffiJPJm~~~lln.YR Ts?Jc:lf'-, mlXt 

T,!Jltl~llfliJ::;f }\: o 
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~2 7-218 ~Ui~1*~m,*-t;•,*41il:t,.1f1JjW T3' T,*l!L 

:&i#~!lllDa$tft$ 

cc BC BZ BF 

.f*:lt:I: (g ,n= 36) 
775. 83±28. 19 754. 00± 38. 71 739. 83±70. 82 788. 83±30. 31 • 

Body Weight gain 

*it:it(g,n=36) 
1732. 00± 56. 98 1618. 17± 141. 53 1627. 00±47. 80 1645. 50±43. 85 

Feed intake 

*4-:1: ft (n= 36) 
2. 30±0. 12 2. 19±0. 02 2.06±0.04··· 2. 12±0. 03· •• 

Feed/BW 

T 3 (ng/rnl,n=l2) 4.12±1.02 3. 68±0. 81 4.15±1.75 4. 24±1. 12 

T,{ng/rnl.n= 12) 21. 57±2.13 21.50±1.63 21.19±1.45 21. 54±2. 32 

SI<n=6) 1.189±0.160 1. 164±0. 16 1. 450±0. 44 1. 525±0. 332· 

~scm.1t~ * P<o.05 * * * P<o.001 

m21 s ~$E.~)jfiltt{t$ CC,BZ lll BF Jtjjij l:t BC m ~2. 15 % '24, 57 %l!l31. 01 % 

<P<o. o5).~* PI .fil,:k3t: s m•:nom.Mifi!Hf1Jff PI~~~Jr•~Mt~i#'-E.~)jfiltt1t$. 
:lfB!il PHAM T $E.~)jfil:ifiUiM:l¥J&f.H'£,M.rm8•tt~~~:iJ. 

4,Wit 

*~•~**aJJ .:k3t: s m•:nom.Mifi!J1ftJPit£~1-21 s ~n~l¥Jf*:l\\t11L:t.tt:bo*it 
:I:, ~11£f:-t ~ l:t, ltfJL ifi!J Pifru:Jf::k3t: 9=t * flPit'Et·~ ~-Ii~ M, t?:Fru$:l\\t :boit fl~ Jr, 19! 11! 

** Plk i&'.f: ~.•:no *fl ~-Ii~ M • rn-tt l¥J m. • ifi!J iftJ fti • fY! PI m·~ $MW 7t ~ m. ~ Y­

Hmm ~~tkll¥J~tt ,fiJltfi.!=jitflm * .:t.tt:boitflm1tlll*7tlllki& ,if:lft:bo*it:i: .lltrmf! 
n~:t.tt~lll~11£~ ~ 1:t. J35'r. $M§mJr~tklilfJ~1!*7tl¥1 mimI. :bofiffi .ms?t~ffll~)jfil 
:Mnt?t, fl*'lrfi~lltA, 1f t1Htlti:J:tl¥Ji)f*5Jlll ii s .19t<a>. 

~·ff*llJJ ,](3( s m•:nom.fiifi!JjftJfjlgt£jtljtt~.rtrr.mi:J:t T31¥.J7.J<-V-, WM T.!Jl~~ll(iij:f 

:k. T3H:A"~fJLf*~ .±:Jkl¥.J1-tW•~ ,.!=j1:*•~1f ~t73**, t?:L¥J:lt:bo ·*~tJLf*ftW 
7JC-V-i¥.Jt&~lllii1:*fl:m. J35'r. T3ff PI:lfH!imf*~)jfil~~m•<s> • .¥: -r•:nom.Mifi!JiftJ jJ 

~Z..fif!tt~.rtrr.m T37}(3F-7f-~ ,ff~llt--Wl!Jf'.R:. 

*~•~-Wfil~.:k3t:sm•~m.•~m••••n~me:.~)jfilx-tmAM•l¥1& 

J.r.Z·~. llPFru•m:~n~~)jfil~~fJLFru. WJBEJf:i£,;g*:Jf:1*~fJLf*~~ f.Jl¥J~Jk!N ~,rm 

TJX PI:t.t3!iltJLf*~)jfil~~m•. • :nom.Mifi!J ma Pic!L#:k3t 1¥111! *ffi-fi. iillt1! **l¥1 
Plki& ,X PI!!t~.rtrr.mi:J:t T3l¥J7}(3F- ,Jltffijt£~fJLf*l¥J ~~jJ. 

D. Migliore-Samour 0989)filllJJ ,A;fff lf::~Llmii S~ l!!l ii Sfil!lMii Sfi~f&lJ§', fru 
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ff ttill !R.~m·r.tllt, JltlltfruJ!itl~.®f 1:JLl'fl !R.~lH1f5-'t•m .ii-~ !=ft l'fl Ii s mt ,@Jii!itJ JfiJ 9=t 

l'flIII s•~Jt~mfil~Ntl!f=1:!R.~i~'illlt .~:;ij"*r:ill:-tvYEaJI. :;ij")Cifttliill. ttni~ 
If (mannan-oligosaccharide ,MOS)~-#bUifiij:~JHil~ 9'1!£~l'flllfiitS~lfIII S ~ * 

4PJ ,J!:filt~*4PJ:;ij"jijj:filtfPffl: -1fITif1lJ1J~Mt£~$ 'ill'fl ~# ,r!!,, ftlt:f3&r~#¥1Jnm~ 
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*~s~•~m§~~~tt~*m,~~mn 
». 9~ ffll ltn. ~~ Ef3 ~ Jb'R ~ ~ * 3¥ e~ J~ a[ii] 

llfij r~ ~ n: ~ 
c~*~~*~ ihtm':f.JI':f.it~~~ 210095, ffi*) 

~~ ~ 1-21 El tt~• ~ J!ft ~ llJl, :k.. t:t.~ El :fil~j]oi" ~-ii~ ~-a~•1..#dlil.ft 

••-tl *1l <o. 1 % ) , llJl I~~ •~-4 a~ }f 1:", *-*i: ;fl> Jlt1~#1:" tt, * Jl MF'.£ it_Jlj]o·t*, P"J at, 
-t- Jf. ~ ;·~ 1-t. 4t , '.£ Ml lj @l Ml a~ 13- ii ~ ~ 1- i: v:.< ll fr ~ k- )fl T 31- i: J!J I t-~ ~ , Jri * Jl :f.5 

Ji 1'i" i:>r 11t 1~ o ~ jJo ~ *1l ~ < 1 % ) *11. 14 -$1l *11 , ft #.. k- ifl If :tt • • j- 1J<. f 1t ~ ;fl> * Jl MF '.£ it. Ji 

·~~2l*ll~JlllJlI~~:k..!:El:fil~R1t~.--~1..*~ft;fl>*Jf.~Mlt.4t~llJlI 

TJlt o 

~m~ --~~ ·- *..!: Mlt lf:tt••* 

51 "'§ *~~:t:~f'F*1z-. f'F 7'Jjj]f:-t:t£~OOW'JJ.1f 1ttx?t :no m ffi r~1fm:~ 

*INT- ~-1i~*1! ,:}!l!ffl!J~l¥J 1:-l~yi; ~-W::t£~l¥J::k~ El M 9='~1ln~1:*1*~t¥JJJ.1f ~-ii* 

*1!M ffitl: l¥J filMffl!J wl, PJ !;,( :;f 1'61 ¥£Jt.lt!! i~ ~ :;f ~ ~ llfaJczic3i o :;t>:~ Hi§' :tEitt-& pfiji_AfilMffl!J 

mxt&Wjjj*::k~~ti8Ml¥JD~*:t:,m~ffi,tt8••t¥Jf'Ffflo 

M*4 ~1J5! 
1. ~~f9J*1&Mffl!J1fil: ~~m 1¥&0n, EE m*#xt&:t:mmf~ .n~1~1 s ~33"C~Wi 

:**. §EE *1ttrfij Jhjl~;f-t. § EE~* 0 filMffl!J Jfil Roxazyme G (RE) EE nn~::k Manitoba * 

~lf ~f4~ *~ ~; j[il' M CZE) EE #IT iI 1!l' ~f411Jt ~1: !fPJM'H.JiJf t'io f~ o 

2. ~ti SM 

7-22 El ~nxt&iil:®MIBJ El MflbXC-'A!.~D 

3. ~®t2:it, jjj*'ilf Jll!& ¥-f £*~ 

~ ®:51-7\#!ll:Jll!, 5HiU7'J::k~~ti El M:xt ml fl CBC), ::k~~ti El M~nn Roxazyme 

1. Og/kg ffl<RE 1. O);~DO Roxazyme 10. Og/kg (RE 10. O)fl;~DO ZE 1. Og/kg !_fiCZE 

1. 0) ;~DOZE 10. Og/kg (ZE lO)ffi :E.*~ti El Mxtmlffl CCC) o~®~7 El ~Jl.ifitft:5tffff, 

Jr, :tE"Petersime"Jl: 9='jjjjf, &ftt !ll:Jll! i9: 12!11':EJl, &1' Jr ~Dxt& 6)f1, El 83 *it~1K om 

7, 14, 21El~~ttt41} at J§ff,:E, ~ 14, 21 El ~iC.*= *"ttt:i: om 22 El ~&1':i:j[ ff 32\";U~2 
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3PJ .~fftll**JfII.,3000~/?t X5?t#?t~JfII.m' -30"C{Jj(~~H .m20 s ~&1'-lltl:J3:iitl 
3PJ ~X!\?f jJLl.ql Jl:11JJ*, ~ ~Il1f J'\Pll !V- Cr203 (20mg/3PJ), :ltfi:i m L 2, 3, 4, 5, 6, 8, 12, 24 

1Nt-ti&~~~' 7o·c:tJt-T 'l!Jf~~:(f. ff!JJf lll~r4H~:~il!?t~H.l:tL~ ~~ .~lfj ~~ttA 

{Jj(Jflipg ,Jl:i~-3o·c*~~f¥~l1i!IJ. 

~1 •Rfl B •m.&X~-g~.sX;i.H~ll 

tllJJ\ 
~ 13 .3!.* *~' 

~~ 
.li tJf ik~ ;ft 4WJ ill! 

~ii 
:fi~ $~ Elir!tW 

it¥5 

:k~~lilll E *i 20. 80 50.00 20.50 3.00 2.47 1. 70 0. 15 0. 30 1. 00 

.3!.*~lilll E *i 60. oo 12. 45 21. 00 3.00 1. 60 o. 60 0. 30 1. 00 

E *i it ~ !ft ?t ~ It 

1-\:Wfm M~~+ 
Cp Ca p tt~ii ~Ht 

<MJ/kg) Hlt~ii 

2.86 18.52 0. 81 0.73 0.86 0. 61 3.87 

2.86 18. 64 0. 81 o. 73 0.86 0. 61 3. 35 

a. :k~EilmJil::&:k!l'ttm!ll~ 

b. H}f %Eli7!t*4~ FeSO, ·7Hz0: 27g 1CuSO, •5H20: 1. 5g 1ZnSO, ·7H20z: 16. Og 1MnSO, •H20:17g, 

KI: 0. 07g, NaSe03: 0. 08g, 3( if£t '£ « 32g 1 Efjfi)1't: lOOg 

4. Wifli~J.E 

4.1 ~q:t Cr203*:1:l1i!IJJ.E~Uli1&1.1.:Jll'l:tl:l:~24h tll'l:tl.g,:1:1¥Js?t$it•1~ttl[41 , 

mm q:t T3, T4*:1:1¥Jl1i!IJJ.Effl 1251 ff>iG~ !! , ~ml*~ ,...t#if !£*1ifjfJ £1!Jf }t:f,Jf lfj £. 

4. 2 ~241NJ1'nt~~Wl1@11J.Emm s <CP)*:I:; *D*:l:[S]; D::f PiPk?t*:I: ,;g* 
*1mJ:i¥Jm1t* [S). 

4. 3 ~il!M.{Jj(~ pg~ l:tl •tki!iil!1t. &1'-llt~ it:t i¥J 33PJX!\fF :;Jg--t-W £, ?f jjLl?f ~ l:tl 

+ =m~,:£~ ,@I~it:t~,. .2sooog 4 ·c~·t.,1s?t# .~...t.m~m~ ·*~~:ft. 

4. 3. 1 ~...tm~tti. og riatff, -r1o·c:tJt241Nt-t, ~510s ·c:tJt.¥ m:m:~ l:tl .~-r-T 

:~1\U~ q:t ft !fl.¥~ 7!! l1@11 J.E -T *1 mJ: * :fi • 
4. 3. 2 ~...tm~sooµI T Brookfield-LVDV- I +CP ~~ltitit:t ,4o·c100RPM 

X60S 71MJ.E~lt. 

4. 3. 3 ?fj}Ll~tto. 2g + =m~~,.ffltto. sg :£~,@I~~,.~:i:.l1i!IJJ.E...tm~it:t 

l3-lif~fHJ.~*:1:c11 , Jt ~ ...t.m~ -T*1 mJ: k:fi~.IEJitOO:. ~m:IV-&3'l...tm~ -T*1 mJ: it:t M* ~-• 

~-1¥J mg ~:;lg?fE. 
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=,!6~ ~#-*If 

1. ~*'.!k• 
;;f;:'.!kHirft::k~ El m~tottl.Mffl!Hftjl¥J RE 1. om;f!l ZE 1. 0 mm~f"*~:j:J!~-Lt:!t,** 

:1::1:\:Jtt-T::k~ El mM mtm (BC);# Ji Pfi:~:t:, **:l:~ii.Ji* El m:xr mtm (CC)'~-+ :t: It 

ti:ili: cc m. Jlt~l'H~W?X:t::t: T lflI~ix '.!kHi 1¥1 '.!kHiM *c8
J. J37~,1=J lfiI~f'Jz'.!kHi ::f FiiJ, ;;t;;'.!k 

HiW:I T ~mit:i1ftl ·~ tottl.Mffl!J jftj m RE 10. om;f!l ZE 10. om. 't ff]::f {X. &1f 1f~i:tt!!.m 

j®j 3tt~1¥J f;f;:~:i:, ffi .Ii, ~1J ll)J W.~ to 31[~ 1¥1 *t:i: <P< O. 05), ff!~-t :i: It ill ft i®i, :Jt rf 

RE 10. omit RE 1. omftj@j6. 79% <P<O. 05) ;ZE 10. omit ZE 1. omftj§j6. 68% <P>O. 
05).(:~2) 

{;f.:JtI *•• T, T, 
g_llJJtl *4 :I: l:t 

(g) (g) ng/ml ng/ml 

BC 126. 17±2. 7 2.49±0.05 1882±15 1.63±0.35 6.29±2.13 

REL o 137. 33±4. 8. 2. 36±0. 05· 1942±35. 2. 00±0. 50 7. 01±3. 58 

REIO. 0 129. 00±6. 0 2. 52±0. 08 1946±64. 2. 29±0. 42" 8. 57±2. 10 

ZEL 0 135. 00±3. 3· 2. 37±0. 10 1916±64 2. 60±0. 50•. 8. 42± 1. 92 

ZElO. O 130. 83±17. 2 2. 53±0. 16 1978±66. 2.95±1.10·· 9. 01±3. 25 

cc 133. 67±3. io· 2. 35±0. 09· 1888±30 2. 35±0. 42· 7.33±2.96 

~BCm.l:t~: * P<0.05, * * P<0.01 

2. t•f41'~l!ll 

*l'P'.!kHi El mm~ Cr203~~&~!: ~~f4Fttl :i:M*.W.001. 002.*llJJ~M*ffit•f4F 

~-Ji'.~~.l=J~lflI'.!kHil¥JM~mt•*~l!Ji'.M*-B00 .!ltM*ff*~ffilEJ•:l:&m 

s *311-1¥1.:rr.*l=J*~ s mffi 1t • .:rr.* s mm <cc)t•i¥Jf4i:~•Jt~·tk; :tt li::k~ s m rr 
Pll m M l&J jftj 1¥1 }ft] it :ift-JJO • *,. f4F ~.Ji'.!))\ to ·tk • 

3. E¥ ~lltiu~ 

Elm rr~tottl.fil&JJftl*mlfII.rt T37}( 311-?HJU It BC mm j§j .REL 0: 22. 5% (P)O. 05); 
REIO. 0:40. 8%(P(O. 05);ZE1. 0:59. 4%(P(O. Ol);ZElO. 0:81. 3%(P(O. OD.CC mlt 

BC mmj§j44. 4% (P(O. 05) ·*mwm T,7}( 311-t!!.?HJU~ BC mmj§ju. 52~43. 33% <P>O. 

05) < *2) .Jlt'.!kHiM*l=J It( lflI'.!kHi1¥JM *-Bc8
J. ff *llJJMf ttl.Mffl!J}ftJ!ftJ :l:~to T 3, T,7}( 311-

!J)\ft j@j. 

4. M~iJl:Hi 

M*.W.*3· Eb*PJ~ .~~***~~1illl El ml=J*t.:rr.*~1illl El fRffilt,ftm!9!:i~~ 
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120 
55 

~ a 
0 

100 a ... 
~-· u . ~ 45 ··-0··· BC 

0 

80 .... ... 
-- REl.O 

' u 35 
60 -- RE10.0 

40 ·· 0 ·• BC 25 

-- REl.O 
20 ·•··· RilO.O 15 

0 5 

-20 
Time(h) Tlme(h) 

-5 
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 

b 55 120 [ 
~ 0 
.. 100. b 

u 801 
t 45 

~ 0 .. 
u 

··-<>··BC u 
-- ZEl.0 

35 
60 

-o- ZE10.0 

40 
··O· BC 25 

--· ZEl.O 
20 -o- ZEIO.O 15 

0 5 
Time(h) Tlme(h) 

-20 -5 
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 

120 40 c c 
100 ~ 35 .. 

u 30 ··-o- BC 

80 --cc 
25 

60 20 

40 
··-<>···BC 15 --cc 

20 
10 

5 ......... -c 

0 0 Tlme(h) 
Tlme(h) 

-20 
0 2 4 6 8 IO 12 14 -50 2 4 6 8 10 

11!1 :.f-fil a~~~ Cr,o,i .fdi:I: f"f?tt..ti 11!2 :.f-fil a ~~J~ Cr,O,~i'- i .fdli :I: f"4~tt..ti 

$<DMD) ,1ftJLtml!JirlHt$<0MD);fQJJj(~~lE-:~U!Ui 8 I!Ji?f1!$ <U ADP))tj11rf~4. 

97% (P(O. 05), 7. OO%(P(O. Ol);fQ9. 24%<P<O. OD. 8 tfl~]Uf.il~ilf!Hf1]1¥J REL Otti.;fQ 

ZEl. om~#~?t1¥JHHt$:1:1J1f J9ft£j§j ,)t}i~jg DMD:4. 75(P(O. Ol);fQ2. 88% (P(O. 05). 
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OMD :4. 26% (P(O. Ol);fn 2. 88% (P (0. 05) ~ .&. U-ADP: 6. 12% (P (0. 05);fn 3. 94 % (p) 

o. 05). m :noa 5 *~ ** 1¥11~ 1t$ m ~ IB!fll r cc m. lltY'r. ~:no* 1ftJ :1: m Mifi!J 1ftJ 1¥1 
RElO.Offi.;fU ZElO. om*~g*nx:?tt¥J7~1t$tl!St1Ulltr~<P<O. 01).-*filltt~ u­

ADP ~003. 

~3 8 ~q:i~~7.)-aHt* 

DMD<%) OMD(%) U-APD<%) 

BC 73. 62±0. 69 77. 38±0. 63 80. 28± 1. 83 

cc 77. 28± 1. 93. 82. 80±1. 88". 87. 70±2. 65". 

REL O 77. 12± 1. 10". 80. 68±0. 96". 85.19±5.06" 

REIO. 0 57. 43±7. 97•. 62. 71±6. 97• 72. 81 ±4. 76 

ZEL O 75. 74±1. 09· 79.61±1.24" 83. 44±2. 96 

ZElO. O 60. 52± 2. 84 •• 65. 48±2. 89". 76. 16±4. 95 

~BC!lilt~, * P<O. 05, * * P<O. 01 

....... 92 
~ 
~ 88 

~ 84 

;;;i 80 

76 

72 

68 

64 

60 
BC CC RELO REIO.O ZEl.O ZEIO.O 

003 k~a~--~-~~~----ftL~·~~-M~• 
'1 fJ'*<U-ADP)( ~ BC U.lt..tt I * P<o. 051 * * P<O. 01) 

Excreta(%) 

26. 39±0. 69 

22. 73± 1. 93. 

22. 89±1.10". 

42. 48±7. 86". 

24. 26±1. 09· 

39. 48± 2. 84 •• 
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5. 4 it•J:M• P-lifi•lf~:lt!;J#i.!t(f.J;i'ft~tt7}1'JT ~*5oJ:MHl P-lifi•M~:ltt£ 

~ & & il jSj 1=J ;tt :t.5 Jl * ml 7'J - J:E ~Ji'. (tJ fA ;f§ *·rt , ;tt 9=1 t£ @1 lir & ¥. B W fb. ;f§ * < P < o. 

05), f!PW1-rit •J:M•(f.J 13-Tfl•lf ~:1:~$Bt ,J:M•(f.J:t.SJl~fEL 

~5 --~~~13-~~•t•~M~~~-

13-1BUB/log Jl\lilt +=tl.lllm.& '.2 nm.& @]Nm.& ~§it 

n 20 20 20 60 

r -0.174 -0. 370 -0. 408' -0. 216 

r' 0.030 o. 137 0. 230 0.047 

* P<O. 05 

=, Wli 
i. White ~098Dt£.:tt*~lilll s t&9=1~1Jo7raJ,(f.J !3-Tfl•M.ttml~&~@1&&1J\& 

it•J:M•(f.J :t.SllBW:ft-JJo, liJ t( iA7'J~ B3 P-Tfl•M5 I ~czi o f§.~J!f'Pml~#::;f fmJCiE& 

•*fl13-Tfl•M(f.J*~tE~&il~~*•filill(f.J~~o~7'J~~r*~~~*(tj~aJ,tt 

P-Tfl•Mff~itl:A *•J:M•llJtru~iW~-1':!1~ .Classen 1ff, ( 1991 HE1J\&5t7'Jfilf &:fP 

ffl&(f.JM~*~·ffl&it•J:M•:t.SJl~Barfilf&,~iA7'JJ!liJtm~ait•rnfilf&~ffl 

& (tJ ~ Ij] , 7J< {yt ~ ~ llJk !& , **r :t.!i ·It$ tJB (HMP) itt-~ ~ t;f1i (tJ ~IHfJYl. * ~~ !Jltl ¥f 1J\ & 

~--~Jt7'J+=m&.~&:fP@1lirittffM~.#Jtmlit•J:M•(f.J:t.Stt•m•BW~• 

9=1r+ .=m&& <P<O. 001), ~lir:fP@Jlir(f.J:t.!iJl~{t!j Classen 1ff,(f.J:Jiil~*-•, !!Pffl 

~i®irfilf~. m~~ PJtm!;J ~(f.Jfri¥ff fl Nf ::;f IPJ. ~ 7'J .:tt* s t&xr mtm <CC)it•M. ~& ~ 

@1 & J:M•:t.S Jl¥.;f§ IPJ (tJ ~{t ~,qi,$<* 4). m lmMilflJ JftJ &1t!!.~ $ MMf*.7r!l.tJ11! * a)J, MM 
ilflJJltJtm~aJJ B(f.J~ff£~&J:M•(f.J M Ji'.; W1tl!.~$MM~f££lt:t.5Jl(f.Jf'Fffl !Jl11VJ\cioi, J! 

~~~~*•J:M•Mtt(f.J•m~~7'1•m•mm•~•(tj~*·J!~~*llJ•7'Jme 

m.~mJt•:ct~9=1~~(f.J9=1~~•&m1t•*~(f.J~&:t.Sttme.wm-ittAit•J:M 

•(f.Jf3-Tfl•M~M.!t:ft~(f.J~~::;f*.J:M•13-Tfl•Mmtt(f.JRE"MfmWBWmj@jW1-

rJ:M•(f.Jf3-Tfl•M*:l:,ITiJ~Mffi.J:M•(f.JMJl!JljSjfl::;fiPJ~Jl(f.JT~.#HJ:M•m 

- 13-Tfl•M*:l:!;Jlt:t.5.!t~¥. fA;f§*. llt~*!J Bhatty 1ff, 0991 )(tj f*.7r~~~ *ttJ&. 
t£1*7r~~ 9=1. *~ 13-Tfl• •*• 1=J lt"M·r£11B •• :t.5 .!t (AEV) ¥. j@j ltlE ;f§ * <P<o. 

on wi. ~ ffJ iA 7'J 1Q. ~ r *~ ~ :¥L5Nt:J 13-Tfl• •~:ct f* ~ ~ ~ & ~not£ s m 9=1 A fl~• 

mmtt(f.J@M•JftJ(tjf'Ffflitl:Ait•J:M•t(ffl,;ttttmliJtmtt~T~{t.ffi-'fflWM*~ 

**r:t.!itt$M (HMP) .RfltE'.5t-T:l:*r500, OOOil~~Bt:t Afl~3!il(f.J:t.5tt[IZ], Jijf~ 

~•f'Fmwm-rit•J:m•(f.J P-li••PT• B$:7'15t-T:l:~1J\(f.J Jt@:Wxrit•(f.JM.lt 

J;~::;f*· 
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*~&ITTM••~·tE*~SM~~~m·~~--~*••mMn~m~mITT:i! 
It ,Jt _13.~w;i#@Mi!JfJjfiJ ITTft:bo 't •mMITT:i!lti:E~Z :1Jo·tR:.:i!i5ITTr Axm~ilJITTM•­

]&[lJ]. Mayer ¥ ~ {£ !)'! ~ Zif] tm __t liJf 1i. 'ii.~, ft 110 t • *6 lt, -1f 00 ft*•*~ Vil Zif]~ it ' 

:!J3-1fUif ft&mxHUl:UlfITTn&i&J!Ji'.~f~ 'iJl~lifdtjt£&mP1ITT ~ ~' ~~ITTlifJ :x. f'P 
J1Ff Jtt£&~ITT~~~. rm ft~ ITT f1!:'21~it[U] .m lV-*~&:boMffi *. f1!:'2:i!1f ITT :bo·t}c 

flI•~Jtf61tr~ITTM*. 

*~-~-~~€t•f6J:t&m'2Jt1tITT~~A~--ITT~~-~.-1fOO,rur• 

EDITTn&i&••€&&m*.tj~.mS£ITTM~i5n&i&!V-&EDITTM~~-'ii.~t£ITTI& 

<DP+ .=ttr&;f!l'2& )[15
\ rm a M~:bo5~i!:mM <RE i. o .zE i. o) n~ mr&t•f6 ItH1f 

r~ ( .4). :i!#~~~f!J rif :fftm £ITT l~~ljf!Jffl 'DP:bo·t}c pg~ ,jr~Mljff :ff tm £ITT ffi 

!i f'Pffl 'ilEur•:rFtm£ITTm~' !V-& B l~~:ff?tITT n&i&[IS] .M. rm ft~#ff :ff $:5tITT1~~$ 

• ~ <•3) 0 :!J3-1fOO*~•*a] 't•f1!:'2J!Ji'.ITT:1JO*W~*1-n~**•ITT•i'i:i <*2)' 
ft :bo **fl]" ~1~H~ ~ITT. :ff tm £. M. rm Jt 110 §t ~ITT f*ft .[!7] 0 f§.~ *. f1F~ :ii JtM·t}c 'fl]" 

-~llfliJ-:fftm£ITTr~~;f!lf!Jffl ·*~•*1fili!;~:1Jojr~ttmMi!JfJJ'ftlITT RE 10. Offi;f!l ZE 
10. om. t•f1!:'2J!J:t:1Jo·t}c, filt~ITT*ti!:H1f Jt:1Jo, f§.Jtf!!:fftm £ITT¥~~$tp a] Hr~ 

<•3). 
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