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9 )lglX1.S|lglTg t6ili9;.fA

funiperu.s spp. OrJt p*dfU"
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_2r .,ll.tJl J-, ,J-' r jl-rJlr, 6bp,Ji sWu, ,;a pV cF!l;' r:
Jt4J F:.rJot .=n-; .rjb. , gr--r-.c*l *t-i uttt' .r,)l (1rlL,
d1:;- igtx-.l.ul;|-r=Jl ,t- ,* 1 ;lt-..Sla 6WJi te,{;e-r, (a-}i5y_l)

o:L y orLj ej l-iLi" cSb._! orL }lF 5 g b3;.. ga- g;t-oe;t-i 2u ucV

€t 9 -.t:tatf ttl c/)J:-t-r 6-p-ttt*l , :rtr.rS)l tSWt-t t: .rrl
GtW 6f-r c-l oat.b yli -* c,Jl'i J:j-,1rbqL-il6*r" i 65-f Af;.';ii
- j 1 orL ry .-;Jt*"" cSt"o-!.,1r ;l-r..5l"|.r,,.[1 I .1l-g.Sl1, 2: ue.S 1 '{ -h :l
-;r .-ula:^r,ljf ,,!-t r t L ;L*<,-,S;$t to.,-t, i-lSJ .- .l or.i.t otaLj-c g,,.ll o:L

J )l+ Se; i'ej 6ba;l*: t ;-, 6|.l,l*Br- rr;l.r**Sly ,- Jt^i y-f+ ).al

.* .-tU ,-ll;*. .rl-l oJ-i oJ.oL.L rlk*.; l,ll-lbr: .li.:JU U_-6: -e-\

_)IJL Ur- ' :!y *iU- ,rr-l;il ,?st ,F t:; :l U.-, d;l^Gbr_ 1r _,21_rr=Slj-i

CWtlj;l.rr*fl ,1. A e-;l,gsly c.Jt-i .c.*l usJ,4r,." ist;*,5 2s isi

i*,-E- .q:gl o:l: r.JL.!,j b c/f*,t!-: ,-oLfclt- nj 2: g L1;- Jlf
r5-t-o:r-. clLr orL btp ,yg J* 1r;l.r={l ,1. ,}-r ;l.rJly, c.Jtj
jl$lJ,- .lLi *.-r.r (JrlJL) _r- JjLr rt.;l-r{lJ, .,.t,.- =tLi,.,,i=.t

.-t -1lu;f otr Qt: JL)F;_rr il-r,_,,,
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,i€i "!r, 
.gt^.-a jl+JlliJ r jl{..SlJ f'-ti 45r^'J./ dL.ii 6lb "r-l

: ,r-lrgl-r.:l ,Gys-* J:L:' ,-';--,1'- i t -2,i3J)2 a1^+ :l 
"t^\3 1**Jiat-" 1r

6La,-.a1, ; ! o-iq .r:;1r...-9 
"L--'l[- 

-t"-ly' JIJ -t> t:o-9U,c .;.1-1c;-:

djLlJq c(o:Ly 3 osL cj) .rrl L-t, u y' :r a.i:*;-*, J e.F t4i.2l:>1;

>-s,f G ,-r) a,l) rl.t-- j rJry qL3r U- qU,&) La" ;l ;L ol;* o,'l-lJl{i

't6llol-r'r 
lr,ily-l )) )J.y SW:l ,trJ ,b';l.taa d,*! q.,:*1q:;

.>l> zlstuniperus excelsa L-$ tt d--$ 6tlsK-V
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,J.l& g 4o.!i.

,F *S J*, .-t L;i 6 u1.€;L*i n, 6y-l-i c+-.Q f * CV
jl 

'Jy-.Jj_r; 
l-i- ..tt3-u,-,-T sl-e r,_ti 6 sy'/ ?r* Gl-* & r-r;;l_r,

Jl4<.+ +L+-ll u* 6U &t r*_tl ,l-sst'lcJt*:_,,r,*-; -t=.*,.:)t(:;
s os|h rt_* s pb L-b c.ft- c--tU- ,*l ,ht_* Cly _t t6Kr?..:-t it,,
J ,J-qi -l ,rt^F-l .ibl-r.- .L**-, t'-ri 6,r'-4t1"l: t -t.: fis ,13," JSU

.-Ls_sc./:L; o L3- 6;t9r*a
F_f,: 5l- ..tlo-t^i gl9 ,r,b*rrS.rtb,,,r .lt+a gt<l(+;l .r-; r1-r-

,--l-r i:f : P; *u" I + ju.-,!rs 
",L-^'':. 

-i'^;r. ,2t gV
*) ,L*' J {; gt; \l* JJ, q -e x_11:_s1>_r, giiYlr -,t+.r .rj-,lrt '*"
l, .-.*.l oG 1aiy.y' S-, t- 5[- .-.<.;"pL .t-- !t iJl; cLr .trf Cr*--t,

cJ-e o) SV s ,tPlS'*2j o*l :V Al.o);.,-J:-7,t|f." q GG-t o'.r-a: r*,1

{ jtr--J5 
'flj -t:.-r:rl:1! 614 cJLi- I (.iJ, ob'35;: J-ri-;; j/-F_q

.r-t l ;*-[_ rLr ,:o15r1Li;1| ,rr-lfl y j Lp-, J t't- i-teal $:- r:t. 
"[Jr

W ,-3-t ,bl,* : (l3o tt-r: .F.,1 
"lJ: 

+,) ,r-il.t "rltL n-tl olH or-lylclyo rl.:-;
a;,-ilr rjo3,- ciu L,-l; l.l_, 6,1K;l- clly +5 -tSLr" _r-:1 ;Err _l .tl^F

.Jiu
L.;r Y. jl.':l*).r,_.u sglaLr- JlJ.i c.rl:;1r./-fpl[L jl ,Ai-tlj,c a, a.sl
.F.r.l.:;lr cttyt ;t;-.,,ars nli; g 6lo13.t(-t* . jt:= s (p y-z tlf-zt_
,>l); J e-6-f :t Sf-b (.f8 cJt-i- ), $li6a +jc,*1../B:r o.t^? j'

"3\-c u-li: o,-t1: .r+F Fe't jj .# C..'1! .5,-Ll 'p ,:*.: ,L* -11 ;f:
;; 6>l,azsl -E ,l r,?-U-p :t Sf* s #t 6t-oa.ab _,1.r Jl- :-bW J
-2:- t-.rr:..,o apl('#4$ti 6cr,-t.6:**i-'1r 5t- ri-L-rr..:*l ,-=rl1 )r),



1Y,-iJe 3 r..ti,o

'6 ,S:*ycJu-;lr ,js sl:l ,re-slg J;lorb gr) jl l: tf u* "itU- 
*

.rj ,:.r-1, ttJi,f : c-W 
"t-tgle 

l-aol-r-e-l 1 d.it- ,t-U.f .9WV:3l9 ccL

J.,-J4j:zjrr b ill+t, .rL- I -ri ,- -'Sl f s3+i,t j't.; L'-ly lasc 6:1j.t'

,-p-lil l-r cr*et ssj t ,F Jl,., s .tf 'E-f U tr Ln-r- + -t' l(l, e $r.-; tli
'$)"/

crb:ii i,_fu,!tf -it o^lG, !,:*,1 d/-! '# tlv dLi,.1r d/-lJq

s: u.l3 e;|s-r.Sl J- ,,l,,; jl-rJly, eil*l t ,-/Ji tu&tL E t 'f
s >-f +;il:y si glio$ : 

"t*ty. 
r6:jyifl ;U.S' .-/)J. +

.t:f "e:3 u.1l 6$Ka CVI Sy t 19rn 6la-;"le2 tSll olt
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_L^i*i'36,t"
\'/O,t-*Lf;.: .rllr .r;1L; , '.,J iJl^Fy-L c.r3,a^.o ,,".,1l r.rk;_;.1 6pli<-U
(Y)C{ 

.rJ,+) upf luniperus.erccelsa 6:lr-,,lj -btJ;l ls ,y_tl.lL;.,: (\A.A)

.t--5 ,?-r l_1L-macrocarpa lu 
(Y)+,lr 

u"*, ll.polycarpos rti (\Ayq)

ott' r:3 r:*ilr l.excelsa {f-;:l_s l-polycaryos (\lvy)Takhtazhyan

.(1):-r, upr".l.excelsa ssp. polycarpos (kkoch) Tal<htl

e5:l: ..Jl.-:.: j=5 ,f*r$ LLt,, ,,',1l 6bc. -; )JJ,r J);l dt+.r,-t Ji

: ailr 6*J J f,rU.6lat3r'.l.excelsa ssp. polycarpos t + I-excelsa

;) e )J-c ?-Y J.excelsa ,: o-S 6yb! cell .;+: tAi L1;,';r t-on;l.r rl-r-;

.(1)r:-l o)y )& f-l l-excelsa ssp. polycarpos

llJ.polycarpos Ll.excelsoL-SVW ely .t:(\ qA. ) dbK^^ ,(') jlf
.r-.,10 il 

'U-,slj;-e 
a'J.excelsa ,l (\qvt) (0)b.6, 6 JV;r c$lorJ3 '*rlf

,*6 _t: ,-erl r-S.,Wjl tn (\ rnf ) 
(t).r^)t_l 

.(l).:ja o:y pti UL+ :r, .rr
A: ,-ttlf ,-e|l-r..(l)r:-l I. polycarpos tii jl 6" 6 th-/ pb .rL^JUp.r:,o

(\qqY) (v)'.|)i..:*l 
:-r.e l-\ t- polycarpos os.- L5;,,-rr -r{ rl-r- ;*(!

it-)J ! ,r or-i 4-ibl l* bi 16l_sl.excelsa \ LXt eit aS:,-l ;';
)) )f-f CW-tl6r-,11: oJlc 61.$r"/ c...i,G" J.excelsa ssp- polycarpos

,+-64i o>L Ler;.e) c,*l rJ-c y-\" t4i i:U \r;1r l-oclr .rl.r-;6rtbjr_

):J, r) )Fy crte)tll i--t,i, t r"l:i -3-t Sn -il..r..i,L:"f l.excelsa 
_,11 

(.:-l
irh Ut+ ori'l.excelsa ssp. polycarpos u,1l '56tr,*5r-;lr..r, tWl ,-,"j

1- Bieberstein

3- Boissier

5- Mehra

7- Adams

2- Koch

4- Gulati

6- Ilahi
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;F"t -1r rJrlo$ ,s-rxi u' ja.JS^i a1 aS Gz".,o 'F ! ,Pl :t ta-j 
"l-tV

.(1).tu;lr tlS J*

lrjl.t'J!,

4o r/<Jr-/::-t
*f jS ;tlf.:t'1i9 j tt-r J+ l+-r. 

_,11 
6.1-1 6loJe.-r JJ<t jl.rJlJ

SV:f :jl$Lr, r)t :-l- .)t#-F ),rJ,-.1) sgrL; .iUtl, e jJ- j o*l
.t-5,-l otf l-s:r' O,l ,p E 3;J ,Sp't,

oil-t' ,-':A e-ji c.JE AV € )-Ft 6,t-l u;31,j*jl-rJlJ
J?Lt J O::JttSJ3It-,lUt=36trll-r.-.5ly- 6.:*I oJ; ciLi o31-r'.r-,1Ir

jl.r.J!1"1"r;r p*-tSU- ;tSlS Aj Jt4tl c..-,ol j_* JJ r,r::,...o ,f:t,
.(d \ )rl-l o L'-J 4tl.''! ,5?-t:!

.4ls u.ola^--l Lo-,11.r=Jlra p \ r3r, ;t ,Fst;:r- .|5;l .t*rs " f I

r GES AW:F f Jt cr<,-rr<J!:y-l ^Lz,_r"LlJ 611lr.Sly, e4--ti:t-l
jl$lJ GES\ jii e_t\sA;*' blyn +Jt..t;t;./ 6b.ar-,t ,;fii
t-d/- f\yt." r Jtt- 4 L+.:t GiT 6ii:7-l tlt;. )s o-,1 ,4lrt

)s ,,>-l oJ-;j a:iL-:5 .p;,r 4i jJ,^ ..rr-{ C-l c^Ie .c"-l "JJ' ,ttlf pS
. (A \ ) .ui t .ri . U-r5r^r,o; JJ, q .:-l d,S*. A 3ai g-ii :.f-l .r*-! y-, t-i, ") Ur- t

Ju "K.t.= Jbtsr ,*lt )13 dt-:-L jl-r=*flJ 15-t:lo.rl: ..tL: .iUtt"

.r;b;lj Jl*, .t(-t= jlrll-,1r 15J*, cJJJ) JL.4r-l ! r'=-I5..:.-l .r:ta: 61,;l: c.o

1Y
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J grl ,-*i c.JlJ $U f+ rte.r-.2l-r*Jlr r:,-Si f^ )U -.1r 15a;f,tL.o

,_fp -d) ,r'-t L-,-ij- .J::-^ ,Fll,lJ:5cJit-" 
"f,ly 

b"r,rtSLJKJl

.Fj c.rrlr.r-.r;l b,'.'*,jl ,_i-,:.,1:.r:-l -ir p;i cgJl!-g ,: 6.t;itK
yl_,,l.r"*fly JU:l 6ly ,.-lS.rrft+i -fl-, J#"- d.r! .sly,_l i1 ;t<rK
p:) cSll.rJla a;l7l Jj5.J*tte.,1: JL,.;l cSt it--f , $J16)J'4 ,t;b u;rc

.(t J*)(0\ )c-l

o..1r1lsL jl.t3.5h ,J'l"-t-r - \ Jtr

L, Ll X) .:*lEC 1.1.11.1.X ..ti -rSnSc,*l 6_,1t5er_,2e.r*Jl g,-yi r,:l+-Sl-4

E<$ eV 61,o,,21.r= 5lr.,L-;7; .Grf't g..4.ri 
'51:j-*.;r:s,q-l

,( 
\ )rt-r*5ty,-rS) 

) ,s$Vl (...y jl*f lac pfjac;ll.Jly Mn c.;t.r=*Sly

1- Iactoperolridase
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);l'Jly.lr+
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.rrl-r,i rrf 6tr1l.t=51r1

,?-j-p.:.1lr rnbl t+-i .Si+JUJ rf)Jj b-,11-t{lr2 ciJ4or.l dlJ .,'')j

.:.rt--i; ,-r,LlJ ulr.rJlr1 .c-,1 o-u )b' .*, 
(Y)(tqqf 

) ,4:'^!- -r.dqo)J

l;-rdg3J or.1 Y n'.61a-a1 ,sW-S-1t,sVSi:: ci Jli
(EC 1.11.1.6) dt-Fq;!t-S-;lr"Slv:I'r.,1

(EC 1.11.1.5) F,,' il4,.Jly-C 1:fe
(EC 1.11.1.11) ,eV -tt:.Jt2cr-1iS-T

Ul il J| r o>i J:-# Ji ,F:t 6 ,-r,/.r,-ta-ll't=Jly 
"!'L- 

I ir-l

.r::.,..o 6r.lrs t 6> t;t6",-)'i ,r-U-rS! a;l,or)btj- il#lJ .i-:':*'^ Gy:Ssl

c-Jt*i -rr -,-o 1^ri 321..:*l lllb -E tr"-f' .ri 'r-13 Ji -f JtJ'Jis 6

r! Y J-r*" -r^ r.)i 6;lt*-3li, Ltel4sl c.Jti 'r1b ! ctJ)tits3 6tl't 'Sl2

..>'l g\3 etort-rJta il;S

.c.*l ar...i r-l Ylf .Jbb lfKD J,€-U ilil ,;.'jlSlJ C 1:fe

ts -p ojs 6 )il,-/;Lj a, .J-r--:-ra d-ti ,J,- e6 )l#l; ;'t.,,jS-i

,6,-/ cJt^; .-'t,;K-i 6, J. L;t Ji 
'r\s-F Li .c--ll'KD "ri 't-l-'

:us.r,!u5; b Nr<rJ4:,5t-t5o-r.lJ:-5l Ji Jr-F Li 6JVtt

rKD f Y -Y? J,f& -j: !) -)-)- 'gV uz-tb gt's-,11-r-.flrr,['l- cII irl

or;.r-,-l 6l-z-el .t-r-,/jl#b-,,Mn 3;l-r, .5|F" oJl ((f/\-f PI

1- Thvroperoxidase

3- Welinder

2- Myeloperoxidase
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1: ,Sll:_f* otF t e ,f..r;.o:",'o JSir

I ril: c-.oL--x 7. t f-l .iL; c9t_6o:J a.;|.t-=,Sla c+L*i )lg .,=_l uf
6+**, \.7;j J* .tyc !! /.tv - fA;l Lfr q t4i crt.:J cr_e_2: oa!-i

.(Yf ).:-l J.ltf - Gj uSst:r: c^Ip 1.rt-t-rst:)btS_ jlJ1..slJ
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6t-St: cgjl$l; Ut+j pL;rr

! oL-''.a jlJJlJ 
'*- 

r$*'l 
'# 

j 6*, s2l1to;l.gJl-r1 c..ri .r3,-9 c*le

-i oJ-3 Js.ij J,ij3,-gi: .5t+. taJi ss ;F€:-,;lj ,r*,)Up.ri.<; J) 44>j
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,,=JS AV_r- ?+ )yd
t_,l.4Sly,lj .t:J't JS-$ jt+itJJ^ -u!,ltS;;. p:t.ra. ft.r*e

1- Domain 2- Cloning
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-sr ,ti-f GEi ,54--t1:-t-l J-l 1: r5 J:'o:r-e clL; .grt=n 6;14-1ltr,

)-rs Js ts-t-rP f* tetr5ll i GES i5Lo-,11't*-51-l -r Lro:lf-:

L-.^.; rr.!(at+.tr )l tstQ. J-FEtV AWy rt GES 6t'o-;l-trJly,

('){'; ! cSjLlr? !) ,f6.Stc:lL: JrUc"r 6,lso2b ::: J,F,ri't^t c'5
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d -f J t4i I J H2O2 j5*,- 
-,r 
: 6 3-Lo, | -rJ lt, 6,5, * + r r-,1 b r-27-e Vi f t;

+5JL--.,1r r!:--l ,6 ' =til 
o.;ly-r-: e, l5r-' JSrt o.,;lP-:g;bJ'J!'
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.:j*' y';.:-l cS* 6V_*g

ol:r,-lr-.: Vi .tt-r,f ,J4:- o.,1l;r-r nr .,-,lllr5$*+ ! 45u,-l^f'Ji-Y

.,stf g:l-,;i o.,;ly: o-r:.So;e''- 6t'o.,1bt<J5

\ ,J4t- osF {r i oJ--i J-a:., o-219-:1 dil3-fJ* lr 45,J.,-t^f'Ji-f

.sL./ gPlt o-ll-y-r JJt-'tJ 6tn'sl-=iL

1- Sorting 2- l-ectin
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:jl.l:;J+ 
"SlJ1r ;,,1 ."rf,r" tbt5!+<J

,_#-* 6t6Jt(,-rb q L6Jtq-,*" Jri-t-r'.St_\

HrO,, tJ-r -r (or-i q-l r--JilSi c5) +.i drrrfu) NADH dJF,UJl-y
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;jeLSc5JUJla AbpSi:;-,| .-urlr j:W 6tr:r5L." t{J-J- st os-SJ-.t

NADH 
"*lr,l 

l, H,,O, p s o.r-i ;51,: 6f-,- ,.(-flt-,.rpl ,1 
\ -A/ \ )

,Jri-l J-e-tul .:.JL; U;!lr HrO, tPrr t^,",Jil;,-l 
OJ-l .J:Ss, tbl5 HrOl.,

66 g-ii t ?-l y-L 6111, H rO, i t"r, t, u: l: ( a;.,1 tl*-51 oJl ) s;; uJl r:i. I

"r.:gl o,t--i; oet-:r otJ.;s tai urtls F:_* Jl rlrrS4 +a: 6;lt .SlA

):r4' c.,4-= _;) 1 o-t-,i f-* Jj- 6t-oo.,1ly.: tr a,jLl 6;l.t ,Sla tS673i:tl
jblbr.r bgJilj--l ;r,-l e.:l.r-oL:,..rflf JS6, c-Jtj ,r-3JcSta;t__*
,-,i;i ,t; r- 6r,-l r.Jt - jl J;-rrf F Lj#J t*+;:ii dL o.r*i ,';i
JtU i-;lj',-r \ -*67-tTt-l;r-l .*:*l oJ-i c;tr: r+ Gii A;u'1-Si:tl
,rlJ-ol ,'.o.(\2),u.,lr l.6l_<Jl J*tji/ dy\y.\-,1.r 6:U; c.Jtj 1o:1, ,J.az,

.t 
^,o 

bgJTsy-l al C.".- Lt (Hj? 6Lao.ri fj dpt-:-H: 6.uo:./ .rL:;

4",slt,eV cu,(g t.pil;;:! 
-,11 

o.:t;- .l ! 
"l_r=*.:*"-.:-,-l 

crl.6,-j-., .c,*l



\..diiit ent.

by,t-t; 1ll1;,?-ri !-li ! l.;rl Alg.e' Srb 
'lL:s ,y--- G-rti jlJJlt

-;l:crLr; '#i? 
o$.:.iL pr..-,| JrL 4;tao-rly-r.rbl: o'lt.:S Li) 1o>3'

JJr,-j4- t uS lt,S-- ! f F f 
l-rul I 6.:*l o'-l ;l it V4t't- o*t'rs r,-/

51 6s- J:fu- lr o+,v3+ .J--o:,r-c -t, g-j \ C.* t.,- tJk+,'/;a 1JJ''J

,-i,-/ f;j dr-i,J.it e-! .*f.r- t t S'/ 6;-b fi !:T ,l-r..'-l

.(\ r)

cg l=- I t : b .s.tl,JJi (sW j ;l 6 : U-.1 r l-r,u rlr.." l-rJl t o-1 I -r*Sly,F t * y

'..t$ n I t-l5 crjy-,;.ti -t".SlJ
(\) (Y)

E - Fe (III) + HrO' 
-' 

comPound I + HyO
fi) (Y)

comPound I + AH' + comPound II + AH'

COMPOUNd II + AHY+ E - FCIII + AH" + HYO

:ulL 31132t.1: b;Lt-tQ ,&,q-f

(YY )

(\ )

$.* r5.slo-t-i er.t' ltr i.rtotJ Jj- 6bo;ly-: -;r s!)J'ce 6tag'Jl

q tn,.;i i/-l .rJq a:..i|: ,--:ii JtL'.,,;|y-: gJ:tU";l ,r:*;-,1: ,5-r-o c-l

L,o;l-rrJly, ,bg-;ii uS f 
tr ,rl* jl --r:it u$:l&S dt :;L $." t';

f^,r;i ;rt-l 6 s2, o:lr rlLir 
(T)J<i" c.rLli-.,- \ qtY Jl-, -;r .J.rloJ-i ull!' ,;:*

6-rr-L;,r, oraL.ir \12v 1r 
(Y).llj 

Jr 44-6 g,,-l U .-u-,11r ciJLi' ;r't(J i;- ;

,J.-n Clas;ri 6 ;t*.)) sca,l J.,Jj oJ-ij gg CIP\ -l: 6;l-rr5lJ sJt^i

,-Fi ,*f-r) c,=,*;;.i i5fa!;.J.::-,.^ 6;l.t'-'Slr-,..:Jl^..i Jitj lf'Uf .:i!

Fe fV=O ,rf orro c IV .lai.5l.,1l-r I el;-Y 'r:-l III J^i 6trj u*J;tr*Jt ; -t
.,:-l II ,^i 6trt, tS f-;l -1 t;yg rgi ,rtlS,-:t, .rt:- t My 'J':')dJr:<Jl JtsL -l> -Y

2 Siegel 3- De Jongh



d*r.t aaL

o.,1lJ-r-r oJ:-or Js-it.rlyc rJJ-i a:;L -ls b;l.r=-Sly 6r:*l,rSt- U,f_r=Jfy

c9t-Ak; c9y_t1L*,| tr !t+tltr b L#: <lr-il ta,r,;i url oey^, e a;ilr c,Jt_.r

j I . r.:,-L.j u, J yS 6, ;l -r=.,5 | o*fl uJ 6lL_l t i#i ,-;Jl t-K Lr, .,: 3,rJ(- |

il ,?:: cJJJt+J 1r (;*;L*51 +E +r.,i.rr."l) ;)U.,,Ju;..a f-_t 6,n
a,; s o:l.r F-ir L b-r,;;+bi- O - ,|:a u.,Sr{3 ra;jl_r"Jla cu.p-;ie4_l

.:u-;l,;./ U;l-rr5ly J,;;56,6JLi. o.*:kJl .lJ*L_r ,:* +,,;r r-a] gr_l

4:s t J-b ,f qf2c,J;{Jt.r-t<lr<t tfb ult|b urr Jt*;t

d:**i: alr."-r++ lt #st, dt' JLorl yf-r-f jl-r=JlJ ._r:S!t-t5J:.,1

.( \ 2 ):;Lr,'k,y_N*l+Jl
n-.,u-,11r ,P aq 6Loor4;; r-rJ.1 JL.;:.jt^6 JrL.lly-r s5[arJ

5,5)55J*,1 6Lo.-ru[*U rC,=!L*S| U)Ji g;[ao.rL",:t, 1l i;l;u, Ji:, .113"."

-l k -l"J 31 1: ._r(-:(r, ,Jl'S)l5J+bi rb.r,;t5L u[. a,. ,-l,.oz.r...l.5,rL-r5 -p

gJ-lllri- l(r-l :g3L .)J.t lti tr-_l"rj ,J3.1: 6JrL ,ns t9,14]/u-f1a\2i

,y. ,f -f ,JtdJbl .lh{l t{ VT ,), cr:*l 
15o-.;ly-r 1.r }i gSJt.:ScStaoJ*?.j;

in; . t..r. , ,-t'-f Jt--'l 7r; g,,_l J*<ir .J56" cS;, o_2ly-s gi;[*e, -,,, b,,,]
tF J drj_L, pH tr df :-,. jl+Jl, 6 At*+.r:-l oJ*i; c"Jtj. (vitro

o.-sk-jf ! G-r- otF a-, ci (U)J-F g;tao.tl.ri! J.9,-.la-r*,-r HrO,

di:.^ q .J56";JbKif--r-l-f G)tyl otF o | ,l:-:l.r Jl-tl Jj*,6tao-,213,r

,.jnq 6Lo.rr,p, rJJ,:--UJl ,:;li;4 HrO, tF 2r -,11-r--5lr- .i--J
6t ,t't'.i)1.";l otf .q ! (b-r5l5L,rt, dL":;l- _tt::+-r),t)"1,*lr,
,46 sV\ ,* i uitist sJ-l : c,)lJ 6) trr..r,-L; !t-15 '*jr-e

1- Feruloyl

l.\



Jts*,- enL

a;b;l.rJl; C-b .r-l .,"-i11 .r56'c,1U b 
(\ )c.'q? r";UJl 13la^;511 -1i'"-

Jt--lJ ,y)JEG) st-l *s\1, gdbJl rt'-f JL".,'l .tuslr;,r' o-;ly-: t ,f'a:'

.(\ P)-r-.o: Cte;.l .J,*llre d, dW. ,b*b .,(;i, c,t--bi

c, :t E Jil i,-/, -21 9-> u.(-gL a; l-or.a[,,n'JJ,-t' f 4; kJ L--l : la'-l J t-:- |

J-iJ dlj-. l.eJt-rrl if-l ell.,1) e J-o) .r'i^Sb rlJ JL- t J* o-;ly-: JaLjl

(Sllo1l)-tj-r ,llj.l 1o-2lj-s 6;l't=.Sly,c.JLi Cr:ll'2;t:? .JSo' J-#lt Jj''
*: 51r b 6t ;-,t 64tS a'^,'i 4-*i -!"lrJE bl-f y.:21> >129 ui"

Jtii ,F .-Jii o.t->r! -;oj-jl$l,r' g:,'' oL;^a t S'/ e-r' *t"
jl$lJ .J-56^.5Jo-;ly-: o.r-'i 6r:-l cri-1./

.(\2)J,-L.jd, )yJ-.e o.zly-r rl:f c,i- ! b $t'lf-t-f

(4 i:; _,2r) 6-rJl; rpb ,.Zinnia Et t-L; r.r-1, 1) oJ-i 1l+l ,.rUtt

,l .r^,.:rL- Y? 6 C-t*+r;-l +Jel f;t-t.5--,21-rr5ly;;r-l 6.r;.ar,r" clL:i

j 4;lo_slj4> a;to_,11-r{l; er;p cJLi 6#lj )eV + E:y 6l*JrL .StiJt

.ujK4 a*-." lo.r45F;,,-tsy 6;-ta.-r:,S.=;L- ;-t-'l AJ*,- JJL"

4.:'51; rple ,'. ,p:-t' 6!t;;r-b-l: l.n;l.r.Sly.e j-l ),-i-*:-* +fl
.J:-or.'e .rblSt It e-ji dr.,-lJlrA" J-l .ti;l.sl,r" *ts yL-J JS6'.r9Ja l-,1

&<.:; t+ f_b- ,_fp 6Lo.2l.rJlyp,-l P rl,_- c": bVi t eib ir-l

,..Es;: JtV oll3r-r f* e Jt ((!lor-.ii c;lJ .Jf !6\:Sli t-V
.(\ 2),.:-l & f-t--

rsstt\ crl<1,l-V 6la-:Slj-;r uE jl-r'.SlJ c.JLi 6-slorlr rlL:i .)Ut!"

-iiti -u1l: ,fdft ;Viof 6 ueli;l a..L- 6 e.=3,, d./-l a1 r.1l: ,:JL-r l;;a

1- Couple

\.7



\.i &i*t iAL

,_fljl6toa-.1- JUrlc.it ';_tV d;rJ) l5fL,: ro)y o,,,ly-.r 6to;l_r*-Sly

4;Lo;l.r=Jlr1.r.- "a ;L.il.:,S $U 45 
'fljll_3 6-tAsg ;Vtl,:f aS

.-u:5 s; lr rKrLb .rrSAbaJ3J J;l1;,_/y .r:;l: 4;lo_2ly-:

,5- .:-l O<-- oi-rr-.f+ JrL, o.,;ly_),.;:gyr cSlall Jr i,:i".^ torl.rr*Sly

r,+=j :t---r-l U Oir"-.6 t+i .r5"f .:Jt-s c.r-;t rl;r;! +L- r f.6, dU, g-!
l-.t l-, J-- 6-l *tSg iJt-: o.r,-r.-.1,i 6bo.1ly-: €i 1oif--f _e o.r-i o[itl

6Wi ?-J2.., ,b:g, b -t- ,',-l b_;l.t=*Sly .J.-o:.r,0 
f 
t".Jl ,J,i -t." ,-.:(1 Js.:,

tl-t- -t:i .'r.r.--r jl qj ;rr-l n'..toyiu,;j7j.,S4l-:.1 : *l4i (.S*t)
.or,t-1;loJ,-r.*-T -;! d)F.5-:; \: rrf 6.5_h oy ,Se-b \ r5t-l.tb

.(\?) rs,r",S#_b +i

,-llirlrL -tJ1Jr;S9 ta;t,t S\ L,ti;-f

* **jtl=*ftJ..:-lJeL r-iJ JFt^jt-r=.5tJ e 6te-!ir jl 
'&-

jal"tr5l fJ-..ablsdli. Jl'.;,Ft rsV o j (lAA) .r.--l .5.:-l-\" J9-sl.,lri,

dt^J-* d e-f JL-,-t :t^,-ttr;t+Jtl o1){r r .JSLr,,-f, t, J*ir JAA

e-'l-.: r-,_lt ;,,t .-r.or,r" ,i^t5b Jr; o;ly_r 6y-_Lfftl ,J-b, o.lly-r ,Ii
1:U- ;L j-:i -t6 JIJ t> It Jtt- y oJ; o1l3,r g.'.{r Jb* dri cr;u
.-t56.:.*; JG (,-"-na.ri; U.re,,,, C-b F!, ti jl-l.5lJ d/-tJr+ .tj--./
Jr5r.:-l J:L o--,y 6-*_*. t:,_lS 1l eV i5l, J* riJ ((IAA) LiJ

JS6"

u,al-oz)ls-z l', .; ery-.o q L- )t -l (in vivo) orj _t> IAA .__:JJ,,lJts

pl=:l Lr6-,r-,1 J-[- 4Ji''Jt uel-asl Jtf a1 t- j .-511.r=.51-r,, p-.r.4."-lt
, '": #;r IAA dJrbt5 l^S j ^:rK-= o5.-+ ,p*, j_* J, oFg



\.fd;i-t inL

.'rbt=S1r IA Cj*'i;l ..tSA.-:Jt-r (t:-,1JF IAA aL-lJ t s.,,)

,r) 
(Y ),Jr.-.-l 6L-o-,21-rJ 12.. slt-l {.*5 t- qi* rsli ,li ! 

(\ ) ;i$ t::'i

i rsloj-sJ+* Cf 6,.:-l,rft- c''tJU" .t:'s^J 4-tl.Q'>t Jl^6! a*.,-U'

6.u.rl: .rL:.; r.(r e-E t elb 4l .tP64, oJ-oLt-o G3l; O6t5;.: IAA Cj-
(JJ: lU-f; 6;t 6ta;l.r{lr's7-l |,a.9a1 J^U 1 ofr: IAA dttrts
IAA c^Eti '>lr*;; : t1j\a;ta.1l-rtJl; ol-r"; 0- 6 ,S-t*r.ofu' 1Wl

b oJl a-b a;_rt 1gta;l"r{l;.-r)\'a,.r-,2lr t-r-.r d-p -bL;;lllcl3-;r

.(Yf ).u5,r" J'J,l"K,A, q.r"b;IIAA uJ"3 JU;;l J-Pt

[1/;,r;-.,: (Lupinus.,;r 4;jlr a;L,o-,1l.tr5lr1 3y-\ $)-- d;1,6-ilJJ!.,;r

ut)Syt-, ,-tr$ c6lt.t;-t-4IAA-11 E-r.-S-f - Je-rul J-<*r e.rt

oj7"L4,F g!rt- &l 4-r'lu6 ,Etf - \" - J3rl (\ qq 
" ) obt<^^

.(yp) ,.:-l e\3 aW\ -1: IAA

Jh/; t 4t$6te1t'-$Q-r
"lit .-t:rt;Kn -it e6 6VtS tG t oL.l f-+i<" 3t L-i; ta;l-rrJlrl

opv 6t6:rq t--9 kJ:L tSs-s 6b g\3 SVr-2g.>trlb rrili./ t'o;t-trJly-

4\3 Jrt-* J1J. _t> L t-,:r! t" 1JJL oi c....1- ;r.r_ rJ.ur -# S'l ,F
6W j't' -f Jl4rl uS I r cr rp;J bl5 t r;ll j,,-/ f,t; f -r{l; ! f, ..r'-f;.'l 6a

.(f \ )r:SJFl, JrL c+l+ .jlsl t- J.*, tliL- ,)y:

.J"56'.:Jt-:l JIJ-IF3--1: JAA l-,Jr; )).:Jt-:y 031.e l,o-11,r..5l,a

1- Transgenic

2- Over Produce or under produce acidic Isoperoxidases

3- Sandberg



\.4 dt'-r inL

- "i:"1-\ .i^,- Olrlj:,- ,F)! cf l^;t-! 4r"lq eV 6W\ Jr d,L-l J-<.it
J;1''ACC _tf _f )?c/ )jJz (ACC) +."1.{l*.Srt'_\ ,.rUr"JSr..

gJi c..ar, .r-iL/ 
"|5-$ 

(\).5rt+ 
eJi .5 ,-t-*;r,rr<:l!;l 6:Q.Jr obl

J ov t .ri .21; c^l,r a,. )3 *>-l or.i,j a.:;t-i jJ- (EFE) ft)/"'ti-r:.o: 
"fK;;

6;l.t ,Sla4o (in vivo) oy; -2r rl-,1i Jti-:|, (r).glo..rrl, 
; at 4a,..ri.r;L.

.(f \ ) s3j,r" 5t6. '-., Vi ,Sll

Jtl .JjF'/ J"4i. t^J*:t, a, a5:,2b ,F*-t 3r V fl.t- ,6 )jb ,rl9-:

fusl.t *51 Js_f a'.) ;l PGr r[,,4."-ll 6c,-l U)Jijl 6J^,,-) Cilri6)
;.r .,-:-l ,:*-;k-Jl .-t'-f Jt-,'l Jr:-,- U)J-* 65Jl-l Cr.-l .+t_./ JL..*rl

3-1al J)\;y.:_;l: r3,7_e 64U, t 6+,ls;: 4tsi 65tr-l.5ta! gl-rk.5l

- LStJ 
(t)"!,*/rr, 

G, GW.IFL1 9gJ;s1,, d-f 64bl t*L.6 U)Ji t;t
u-I..:;"JgJs-it t{,:,5,, ,-F tc9J..i"l 6lrl st"r,L cr^t) 

(o)"l,rt-f-t

A-fy bl;: ;llj,c , rJtL ,jy-> u.*;t 6Wj i tr+y 
'P ,5o-*,

.(f f ) r:Sd, k y tad,;(.J a,J-r

uZ; J bjl.t=,-{lr1-A

Clll.t F y,l3 6l'j;*l etlbl:,r.*-i3- t u!r-,, Cfujlt*:l Ct =,(2)-:-rr .s-b.f &Jtt- b3,s,*b L?-;: .rb!Srr5l*.o ;kr33 Sr:

^S 
'Wtt 

L- ;h?. ,!V -* ::f tL-r,t o_sf d/_+ b ,3s ojl3 (\ qA. )

t5rQi--,q f 
b c*i:i-_2r .o*l,JfJ J.SJiif*.'- oJdj t_r?y +.*VrL;i -rul-r;,"

1- Constitutive

3- Scavenger

5-Di-P-Coumaroyl

2- Ethylene - forming enzqme

4- Di Feroloyl

6- Levitt



&i-t anL

or,2l9 r-1-,i et i l.#--t,-, :l ,?t l(! c.u:-4 ,l$ n'.,=-.'T i.lor tlL:; A:lV
uz-: L--l; !,6 C:6jV Cll ,il. s rc,Vs./ +*'i '* 

L'-l; I olrf a'.

.,:-l clblr,-r-=i j4. o.$ t l.Ci-t, JV Lre+JJ.ryj.r" :t^1r-l

rtt--,y crL:-i crl-i ! rr$ dL6-.^,t, ly-.; c,:*,1 -j,2)t 6,t9> b 
"::r- 

,/)J.

-q 
.J- t* .f-l i 8-.,; g;ly ..l;.,.,o by.;, o;.2\ +"J.a isll;, J ,F J:.-.t

.nf e +ei\f ,--, t la;l.t Jly,

y'.-41,r) t": 
"aKglK..n 

-1r Gr,--S i!t:,. .)1,!t <-u:L ,ltnl.5;l 4;:l"r^,'

r,k tr 1: ;L--l-e -y Crr-t, -rt-l 6toL: .J:r-t6,.".*i (rt-+l itiU;l ,-.',

y; Jt(.,it jl ,-*o.tt' q Fr*- t*+:i ..t;,r,-l '*6 cVlt:lr t+JrL

crlp g-rr J J-\,Ji.6ti co$ 6lo56i L jie\ u-F roJj r-1; , j+e J:P .ll

.;ots -t:iL ;; u&* ,Slq, .i.:-l ;.,5*. ^!l .JSo. )t1. u;ls ;1a;lf
iU-;'l .:-l dr5-" ,-,i? t P,t rUt5rrllrl:y 

"!..ai 
rl:Lil -gG ,. c4lJ:lljlr

ctt6rJ5L.e "l fJft- ,!t* rt-"r'-l.1.:."-lq r.lb$;l cgtQ, cr*StJ .J:itd

JS6' J---,- L .rr-t, dLs jl '/U ,-.(1.f-o.rgLntL..i.i ,r-V, JF
ArV c.a,,iJrr:ul :rr, slp s-,i 

(\ )a;ltjf 
6Loo-13: drh l j*-U,.,1s

9 rS_1:6tne_li dlLi Jl:.6\ r5cr",F jj;o rtg ! Jb Jbw

aV::i -ii.-- Wi 'p d +t-"r "!-ltl 
.rtrr5-i t JE\-F .*Jrt-

,y bV.tl (\ qq \ ) .'rbt<--6 , 
(t)lrr-rrS...:*,1 tlk*. j J-*1r b.rJly,:*,

oJ-oLi,n t4i..rr::j,.: d)J'tlS lls tf Clp s ai t,t;t".-ij-- 6ta-:.-=-"

3;l,t ,Sl1e;l-rJl; ,>l.1iS-i c.Jt.i ust r|f !lr.l; JU:rlt d-ri;r-r5

ta:i d/;rl-- 6:Ji j.,u' Lrt ,-rc-;- ,F:j-* ol5:- -l crt- crfu-ltl;)btS

\.2

1- Transitional Periods 2- Kuroda



\.V ijiiit rGrL

.*l J*, o;l3rr JJj fi: J3rslr f;r
r 1llr lr, f-ri E r,y'*JLi o. as -urb c.rLr dbt<-^ s(\)6yf
(Y).6YyY\ r\". e Y r\)r-,1b:9e ;.;.bJj.-il*,uli-o!5;rLr-,q 6t(jV

e#j ? ,\3 +- -;r !;l.r{lt, $i u!,at ol-,;; (\qqr) Jbt<-.6 r )-fg
a5.sr3; L/)J @arlic) r*,1 (dahlia) Jts Qerusalem artickoke) u:;
.r.:-| o:|r dlt:.j s.i-ti ..]br+-;4-t,3 ..lU*.-; -;: a;;|-r{la Cbp3i5t) 6_fl1

,ljJl_;;=r ! o-r;y,J-,- ,*Ji:l-l 66_fl1 Js.jr.r-! LsLr 6.r,i.;lr rli:cl t4i

.sr",/ 3 rtL*", J-aj 6l"u,l-,1r 6_,1l.tr.5t,,, c.JU ,"&, g.,_ly oj){c .J-So"

.r..r"lt-rrl, qst sjl$lt, c.Jti ;,-, 6.:jls )Wl Jljoa,ji e_b .tVll
,itt*.lLJ I 6 Ct*ar o-,;b t:+J tf_fu \\ 6trr;: gtgl.,;-t+fF

.(lY):;i',.tJy 4- C9il-t.r,l-y.-Sja|,t: t ,fu CVb$y,-S

.rl.r,.; a(! r;1't*51r2 c.Jt^i l,6s a; 6-r.i: -5 .)r$ (\qqr) ilbt<-.6 3 
(r)ljlrl

,c..>.J) -\.) Cry-! 6t-r r,t..; nlr.";t f.:rf,6 SVt c;jl-\{lJ 6lae-r\jy-l

rr d ,fi .:i!-t,-/.'..-i .6 3t + 
"iV: 

;ra7.+t-.f "l-ltl 1rf;L
Qlt lB 6Vl;: _,;l.rr.Sly 6li!l q r--,_/ oraLL 6rl*VlS t ,S\ P
6-,11-rl1i ..'*.1 r .1le ol3 y.=-i r$--l a-, jl$b.,, 6UJ1 ).cl;.: e :.11:

J l -*i 6 6'l:16':j,4r'd)tr JUrl g;t$ ,r.- ^*:+rF3-1r 6to(rl-;b)1-.;.-Jl

c.Jt , 1 ri2 Lt cx 'p ,*Vrl 6 ,St*+.r1lr t-fL ,.Ll.,1l.rr.5ly, cSUtt

.(Y \ ) r1lr rrt J-J- o21.2: ,1*u /;-- 1: jl-r..SlJ ..:Jt-: jl ,;Vjl-r=5l,,.
o6-.rr b 6tQ, ,/y.t- c5t-6-d..L" Vr- u:,_lSl15-r.:-or,r, dtr 

e-{t,;i g,,-l

g-,-l ..:*l cSjl+JL-,, or:5 Ji.- dl-(&:i" 
"l-lrl 

t+i ;t ,F 6 rSLr' 1,l;,

1- Korori

3- Edreva

2- Kammerer



diiit inL \.A

,> /-st ,-/-li ctlCLi .,lJ-rn dtl J* J) r5rr.! )st &-t J) J) f+
gYt-l5, jl-rJL-, (jUJL-J .itJFi c-JU JU" rs!) 1o551r.,. a,;a;'

dej t^J:,.5L1.r,-b;.:-*, Slt 6 e-li ft^-=-. ,7:t oLt'tr .{U-.1 
"li-lil

.(\V):pr" 
"f-=:" 

rit;".i iP,4;-t a,.:*la:iL-

LAj|.tJl# 
"t,"

lo reru(r;t::'l
o?-s ! oJ.lj rilrl>-i'r tr j!-*);l 6-t:.--o ;-tarl-t*.f| .;.7 Lo1l-r=.Sl J- J
l: 6:Q. agl-aa'-l--ra3y r:-l ,:r:3 e-ti ,l-l r.:.o ..r:lo.rj a:;L^i Jl." .'Jl-oF

,y- ,F.J!-.- ,/ 6ttjK'V g1:t;--./Ll ! | de d,i.^ q .JSL.' or-.5l

1s .f*51-r-t.-o bV *. J u t j5 r..-i- .tql_e 6la.L,i 6 j_s1 sljd tarl-r=.S1

-h:tVi Slt lV fl, &- olf y.,1|-rJl J- ,,.l.i pb j .r:,_b Jl..-e rdL:uLrL

q l+i j,-q -l t<fr r.ry")$1'J+jt:l { -.rrE beJi ;,,1 .,.:-l ,-g ui'S

..!:--^ (t )r+r{-f- y.ssl \ JeV rl3* .r-y*,|-r{l .r*, yre Li 6:
jr : )yd gt+,tg:*" ,t*. i o-,;t--il :-,1jx 6V-#-f ,. t+Ir.S, 

"1,--r*
ol=r-rq J*.e drJ-l Js .ts_t"l1L*i n, rl-r..^Sl J- A(,Jl^) C_ji ).zl Jl*el;l

tWi6t-i;_2.e1 bg,_ji;l 6la:-r 6 a:*+ r:-6,-l gg.,t u-r::o 6tr\ V-Si

t<Ji 6r- bt- JJ,:i"lJ-S| a, -;rt! -3_, ,tf 4L -,1r 
.r5,_r" ..rJl tr tdrgsr-bt,

c5't';,4:J) o1-r3 o- 1r ! -21-r.-51 J- ,* (6t^) d_tl ,-H, O,r,-a dr Ii-+
(T):-ulor:;

1- O- quinones

.st-tss:sjyj.jyj G: itsl.LsrlrJl 
"f*r 

A:,L;tqJl J, *\,Sk"b q b;trJt JF-K-Y
?-J, A afL-l L_ ;l;11 .:l;- |! tt g-')- .5J J .3jai3*" c-Jlj:.213- gJ )t.r:r;.r".r-b
7,2 - Benzendiol: orygen g-_li y_r .(jL.:--- lb .JLr. r .-r5.r, trr f. ;l 1)r<S, j!_.1;t'



\.1 J+i*t ii,L

-,F-*r (EC. 1.10.3.1) L-o;l-r=-Jl JFu (Ec.l.lo.3.2l (\ )t^;Uil

.(f lr f . r \"1) (EC. 1.14.18.1) ta;U;.513'-

ct6---,,Li J l+-Fq;l 4;rU; rll-;-,1r .-L:1b dji ,,,-l oJ.ij Jlt17j,, :l C:Q.

ta<t-; j Penaeas setiferus V-". 6&' Ji-) dtj-, rc.rf llt- ,

!5,,L *)Wyl rlNitella 3Colechaete .uL) l++- (Panulirus nrgus

e-ht'- y Anthoceros g.,3-;r r-ji .Flepatics l4(1-t, a ;lMarchantia

jl s.t!.e ..lt33b1L s4;-- c(Anthocerotes $-3r.,pi;l Notothylus

.(fY,f . c\"1 eYV) J;lo$ oat-t.rt<l.r;l+

! *)tp,l5J) f,Ji 6,-l _y.;-..>lt<-1.'tb$'1r f^ti J_b crj.lr j-

:t :AlL,JJa-, GjVl+ t stWn, rG,Jt-Jjt CWu 1l o.rtc-l

1.: (\ lAi) (r).p 
-r 

(T)/U 
4;LaaJU- ,-rJl1^..:-lo-r,-rJ o\lf Jl^15:l a-tQ,

.jJ, o-., ,ri ,.rJt*i ,6J. Gt, fG q j o*l rf.4!. t6.tiJsyt *. g-il eUi-l

F (\qq\) dbt<-,! ,$)n-i.ff){t-.r ur-ltl l^.r;t')lt ) g-Si cr-r-l-r2

s ot:,.,r:-)tpr5c;lt 47s\.t;t-f ,Jr L^Jj-fyJ l_t (Ji Jba-*.lJ-.,

jl ;t(-. aq -,1r a3_l t_ r Jt"il ,"-l J_&U tbL )s_f st,.rj_15\r.1 ..ri Jt rl

.(\")::l.r >123 gislb-, crb)All:u.,,lr 6Q 
"1\pS 

CV;
,JJL : ,F:j-+-.j!;- tS$s-t-,1l ork:-l L.JbK^-6J (0)./)

.,:-l oidoreduetase

Benzendiol: 1.rl &-L;*, , pb 3 o:y Urishidol oxidase .c.-l ;l.r.Jl J-l+5_t-rl llfl f-, gt:

orygen oxidoreduclase

L Monophenol, L- Dopa: oxygen otridoreductase ,S|x.L : .<+-l.;..-- g[ ! ,[;Jtr- J,rr-
.' F'+ .r; |:..: -i.j j) Jjf j | +J l,F *,;)u,i ..1 1i-,1 j;

1- l-accase

3- Biehl

5- I-ax

2- Mayer

4- Sherman



dhi-,- iilL

rlF ega jl .r:-)b3;SJb" 6l.4^Ed cgjL-U? t G1,'SJI V_futfu
.fil )!;5 dr"-,- t 6-p -rl5t: l,r.li .ti-t=

Jr e o-r-J a:;L- t+r-\.,1t Etl- tr l"u,l 6la:...o 6la j r.Ja5u;l-r{l J,l .}
os-ta g gJi<yU"t-f .t_r-c/ ,yL, Ji e'. u-JtpS CWUjI 4;'11, r.tt;L

!) "r- "/t6- J* q.b)trJ5q JU:tft<- 15 t-*,,_/ Js.r d;lo:Lr+

.4.(fq r\"A cYY rYY):1i"r, J"t- lPost transcriptional6la-.-g ,yt,ol*i;
Jrl..i,-^ f-rT 6 Ui-f ,J-l;Fd oJ-oLj-. ,'-$,-tr..,1.r c";L fG q f-;ri

"l.,E.fG 
lx;.:11: F H .-,)L,-lrr-,;r U- -t5,r, J-.e t "i-9.:y 

ta:-)!p-rlS

JL,.;l .irS s ol-t .tj,' .9;.-t, tti ,F:jy$ JLcln5r, JrlF A:S;-U

-<* d! -r ,\3 EyoV ,y ,u,*j)'-* L'-l; a'. ,f\s$ 6LJ q e-ri
_,11.r=JIJF-ts.:JJL, ,t&l s ? o-f J+r..rL-; -;: r,Jh, .rl3,r r .:.11.r

6t;; r,:-r-; ar gJi r(green olive) p J_1jJ) Oir?--a.+t-",l ,rr-lfl

;r Ll .o;L JJL, lt y-ST Jlj'l LaoJ:,--1^i r_*-rlSt: l5.-:*l e,-,*\:-F
cSbrL* t 1 oJ^i Jj-' ,hS ,* o,. g-ii (oJ^, ,K).!- ..l-rj) dJir.J lt<.:

.(f . ) .r1l-u jl.i .r-r.-r J,I-, 6D '*V
c t.l a; I r s t 65', l^ ai L rla( y : rJ*rl J l-6 t+<.jJ:;" 6 t g.i;- I r la_, l.rJl J;r J
:6y. P sWS c(Crown - gall) JK atS 13t#r! ...rtotJ_,t .r;1 ".(,-)
-l t+.t+ i F J 6p.jl:i ,Fl-f tt .t;_Fr; oJ-oLi. a:;1, Jli1* 4lyi._b

rr5l.r.,f iUr-f 6 s-- 
'l Crg,;i Jf<.lf 1l ;1b {jl ,oii:.a;ta,l-rul

.(0. -l f . r\"1 c\"V) J;lo.rj ;U n-7T u.t;
.rbt'rr ;rJ:Jf #.,l+ Jl.j'j -y"ii e

ttb$.1: ;r.{ t J;t A esb)€i t ttu4 uhg.e _,_;Jt

q.$l .J;-:*r! k*;tiJl3,(.. tlJ s> .-r5cJil-., rlr, _11 .5lr:-: t{Ij

\\.



Jtii,'inL

blp + tl-r ,t-l Vl ,ti;u, ,- ..: 6loy3 6t"*ii ! tdi t{ +liLl .1r t{^_{tSJlJ,(_

t (tdJJ:, t-) taLiLSr,-[+ tr .SrC ?-r*,JLat'fsr[ir f_rt<, _.,, .ltr 6VI,
,*i6W; \ Fg,tr -ul-r.r 6 *-*'l.I-V rU d-.*t{ 6>ly culr:=315 )g.:
t>,31L ))-f )t ,sl-y.l b .JL b,l .$JJi >rl 61.*- .S1o.J.J.r;i 6t-o-r.-l -rcL

-Y 6 ,>_2.9e'.,:{ .:-f oJ.oEr .f,JE r5b-Jt* &le tll l.l-t,t>.* ;:Li, cSt+j,r

cly.rL :tpL/ JSJ'. ififi).rtr or.: +Jtjy:i pii lJ:-:* E_t* '#s_:*
.(Y) >_*,_l ert! .;.:*rJ, *i, CL

.rllr :j,7-9 l4'4ltllfv'lJ* d-,rr g;i c.Jt^i ,rr_lfl_r: csrl-.t dt6Jti"

g+r .ytJ rr -r 
(Y)f_,,-rlji .l-- l. ,_Ssqfo$r) (t )a:+;l.r**fl JFts

1 jri. jl ,;L Sphaeotheca ! ,-tltt.- -rti, ;_ie rgi Botrytis \ jrs\i
r.-l F 6lo.r5L:l ,J.1., 

(\") ,, -l &j_trS r:lr: .*fl JF-LS Fet
cgkJE- Ll cr.o.r,r.-...JL^l.; L g_iT a-l &-:,;,ir ,j,-t, 6VV.c-l .5",,r3(-i

,-fl_tj 6,la^;-_1.,r .J:or..-e c,L; b Lyy,_l ,Jyr 6_url: )_r.J E Gl:lt
c-JLr rp rl3". rl-rri" cVerticillium gF_Jt* hV + +; Ft+_f ,yt *-_

c5tlT:r .cgl ,sli- uslr;.tk*i-r;l .;-:l*., a;;l-r.JlJ:r ,:L.: u.jl\*Sly.

! ;-rW lli. J t)'l* ,_flti 6W;2: gli r:,-l;Jl-rlri" rt-o.uL; y &t+F
JF-tiJlri, r,p-rLe" c;L^:$ tu it*.; Setaia italica !r,{.,-- gtorF ..rrl.s 

a.o

JF'ts ,j--ltl J- ,S *^rcrr ctL:: le :o_e; ,t.h jl.(f . ) .r,b ,S-*.;l_ro.5f
LVj s +r;ls :y3 

"-.j:-*..hb 
,t+._,,1* JlJ.:: c-*L* ,rr-l?l-2 r!.r_Jl

.t-,-'/ l-p 6yE e$l :l t f-jT L o-Li oJ*y .5t{-:;. ..Jl*

l.lt -:t (Solanum berthoulit) Hawkes 
f U o_: fJ e)? e_r

l\\

1- Latent

3- Chlorogenic acid

2- Fusarir.lnr



dai-r inL

e Spider mites rFlea beetles J-eaf. hoppers r(aphids) taa:-i ,F C|p
drr-l.GV),:-lgil,i, rt, , (Colorado potato beetle) i>llS sx)-,5-t-
o-r-.l u-iti (Foliar glandular trichome) ,jt Ct.,t; GWf l-rs il c4li-
brl;.j .:ul f1* qO. - t.. B U JJt .(B iA; -u:-,.4 A Jt l-65t'..-l

Ci .t-$V 1$t;6rz'l L* 1 'l;iSZ4; !) :,a .Jtar:i"l ;t ;St;'ra

Y \ .-\ Y " J* t-'t A Ly cWS -t;:-,-l -b y 6t^{.; n--b gt' 6 6,g
.'t::..^^ tetralobulate J#, +' c'..irl-

g.Ji *y.6 -uSLr" ejt 6;:13* o\-> -[-r;o-urc--C, f 
K- k5;

.r-l -.,r l-., W:t ,f 'l.V 
" ,t.t..Stp,rt .J;-r,_/ o}*,.-,L, JJL, ;tl{tj;}

.(Yf ) -t-.or,r, Js.r t65;

.l-2-.,l+r ,Fl-* ! ":5 e1-.P -,1r 6-,11-rJl JF-ISc.Jt.i ,tt-ltl; oj)t"

y l-K ^*:,t &U '* 
t- .-; rl2.1lril -'1: gl.r{l JFISI -1|-t{lrt-t A:lt;.

.0". ) tt-"f ,-;--l?l

s lt-t4.j.tr tr 
"5er * ,t f"Ji ,)* 6\ u*!S- irrsb JLro yr

s Bl,_l obl ,r,"V t1l3* 1r A;t Jg .rSlJly) c:*l o.t-:s a-3lrl l:"p 
"Ft*\

.t-ls./ .,;Lj o ,.lLol.5,rrtir C*r. 1l .r.L;" t6:,-

*t B-tJ jtJ: {lJrSitS}l-,J

.J;;*^;t, 1* s r;,s r, b,;1-tJl #,-l 6c^-l or-1 oa;-W_t.til ,?t _tt

Jv*-t! rdt"-F",:srrr., jl(IAA) t^J-Jl,*I(v);.r15, (t )Kl* j,)tf o,;tr

tl J:.$l.f .eLi;l , *-j .St<;rtr y: Q; ,f-r dr-l tdi -h 'rllt s tr'l PV
.(f ' .Yq) 4 G,Li.-rt"tS-.,, IAA rt-r; y -11-r-51 JFts

iLr L ,-;V--;; Jt- Sti-a; \ ;:t;a,Sly, _b 6l.aaiL al, O-Uti;

1- Poleg 2- Golden

\\Y



\\r t{,i9.,1 g rl3r

( \ ) SF q . r-6 ) 
",4j,.r 

t.l; j UJI Jr<rt5 sJ Lj ! .,!,"'r',-/tj li,y-l J : c Jn :,rr

)-re pla":l ,r-;i olr..-l! 61, (Y),-rjrrrl, ..rrratgsl JJ*-' dbK-,6 J

.(fl)ur5 j f ? 6t-oa^1i u^.ra-iJ I j-r (SWj isui tgy J3:*

i|t -bLiJl,,.FJ_rL;ab-rr h;l.rrJl ,trA,ta_1l-rJl; "* Ft*q
g;L r-!, q 2Jt 6e*a.i, ;pa1;lt= sU-J, . - l 

(Y)J,K.J 
;-y .2:l4i

,$) ultl-f..trlr ,-r:ib uLs 1!)s_t-,-t, _t , s ulylxl-1r +5.:*l 
"p 

eWi
,_;1-lrl! ;r; _s> g-l;^-2,,5JjJir.6j;,I;1..r5:l;T3 o.r.i;l:;t, :lj";l q,Jbt<*^

- ,y,)j La_,21-tr-5ly e (.r_;1.: ,il ,#-* - b:*tl.rlLall .:- gjl) ;$l -,;tr.L

cfr-t-)F-J 64* cil=-r ,.e-ti tr cl-l ,t -lrl..:*l .lr-.o tort-r-51

.(Y0) c-l osj' byr',j-u,, 15b+J J) 4-LJ

;j--3 ol3 c-r*, Fly ,t ;j sFt J c,Ji d/-l ,-[.r )-rJ, r) ,s-3-, r^lr;
j o*l Ly.r' 4l;Jt;; q _114..51 JJS,rlS )r$ rtL; re*r^ J_l-.- ".iS1r .J.,_;l:

cStJt- _,2: .(Yl) ty,_/ ?_re uh* tst*'i,)-r, ,y;V c..e,i-tr $T rl-l

Jt:* 6 Gi 4;iLlr+ tt.(fA) s-l or,)JS ,/)J.,F *1:,-_yi ;; -*l
,y A6rU:;l-r,e..) c--l u$;S+6 ,6 ur--6 p.y;r ;l-r=.Slp,* *L
g;t{.Uijl;r erj ;,,1 6"ulo-t-"; q.s drrl { dJn SWU I ($'l.rJy;l,45l
a, ctl ;l olj g s," -'l A_* aI-r' ,y;VJ oJ-i ,)L: 6.rU.',11l-r-e-. y 2; JV ; )K

.(\"):r5ort;:".1 6-J) t ,-*_l: l14)JJdJ L)4-;i c-aa ).V ;tlj;c

tE^irt I ofr

'ruo6Ju
,J-excelsa al^-.:l d;)J,i, 6tl'^:f Oly-l .1.r Juniperu" ,?,f srn U- gr;l orr_

1-

3-

Bassuk

Lignin

2- Phloridzin

4- Gonzalez



t€ 1l.l l rly

-h .rV\ Ld)J.t'y ,t"K'^:jl gb .;js.I.cornmonis cl-sabina J.foitid.isima

o-t531: jD J:"Jlr )s r,>*l J.excela (,lb.6r .t<Jtr prb o51:l: 
-,11) crt-rar

J J^)c/ zlrt l;a- u-Sst i lt cftl. rr1'- .!51,tlra; .K;:lr 
"rtt 6t-

(.-t,-lr) I.polycarpos I (._t, ,*Tl.excelsa ,sf ; rJr-1a r.,-Lpr t- qq & eVlt
Jvr-,'zlyCupressaceair; q o)J-, ;r4l .Qgtt;- c-,flj,) !-b.f Gr
d)J. >tt' o:f tt\ru ):-r tE! u.Jl r..l5niL.l 4JU, o,,-l-,1r ..:-l JIJ-I 6"1

.'>ull.excelsa

"iLr 
i.t .-t, &- U- t-Upr (€y elr. 6;. i) L-r Lbrl tl 6*9 u".sl

t$y .r*,1 u;.si:$l I -2bt3l-, Ft-.;-eJ. rdlllj 3-t'ol.-L.-: -l .i-l[o- -rt=*t

at! 6s-to$ oJ-.5; o*:*-? oJ.eli-2r ,Srutlrtj (,s?JSe.'.rlj* iiL !.6t,

st6-c..:*l g-U-+-, AF rtWi 6FttS 2p .-r::--a.,11"u4 s i 6i i s

oL;;r -tt Js |a ^- s j-),t-,t<Ji+ -l t6:-.,l cl: st6t 6 c,t-b+.:y ,15*i

,,f-e 4 r61f ; dl+- t- LtP,r,.,.-,5- tal5..rrt--;uL..(Jy, J,-#
y')g-".2A 1?tY'ir J*L., *f -itgGs-ty'c;r! Stuu6Q.JtJ"Li

"d|6t.I; 
o!-" L1r;'.r-:r.i g:f g;6$ t- it*l ,!V ,t-t: * i Fl

t".5- J*t- fl5r, s sst!..Ji.r,-!t 6t{.Ji J*ir,o.p-,^7 f^ q..li c5l^4 +5r-21:

e-79, ei t ,lg t-*Y. b4 -.'r -r j! "*-! 6ta*U .r'::"3 o'ri:*'-l 6+;.- J)

s rl+i .fr) f d-\-.r;lKrol,-t;;L,.:.e; t- ,St-SL o>V b-er;. J<-t..u--,t

14 L3;- )F jl f g) :l:ll> A:4J' e q ,-r-.1, d6r+ t- uJ A b I ,5--9

-,h -r) ta.K."r.-- dt $ti c:Jr (\ Y) ;-lo U-:.r-c I 4K r? bY Lra;l: .(-\-f ,1

"t-" J3, ! a-r.. cdJ:i,J ptK-,o 1r .bs,-/ lJ) JL .rLi 1r o3- I x7)u" ytb

rl-r*:'y 4vlh b-l-, JnrU.,Lr rL+ )l Jh* $ly *t-l ai q 
"l'-t"

JL-9r U'a5+;lr.rL-:-,4. JJ-.rrla.,'u,ulr .:-2lSu' -il t L:P -;: LoT;b

\ \f



\ t0 l{.il.l rlr"

,J-it J ,_f cl Sya JL22 r,3u jt-J jl Jn Jt-.'(,- .rlul oJ.ij C6 -rl -t'r

.(A)r-r-,t

J &-*, L-lrJ ! c.rjlr,,2) oJrj rlL_11 ,5,- qlb iy aS"uar.r" "rLl 
I1t*-lf

,",rb ggl.oa-;lr r.t-sL3-,; ,glf 
"f-Wt 

.(\ lrt*'. J-l.r+) c-".1 a:*,13 .tKt*,,

Suf).j];; L,-l; ,: laa;l.r e ,rafK:,-U;i L,-l; ,s (yA)(\ qVV (\ )'rr*'r;l

"f 6LotJi a aija;.;.irt, U-, ((Y)-, J^lJt ,,:-,,si ,, e-tr- dbt<-^J
(r).(Yrr)( 

t 1v \ J:-.1) *.:*l .'ui; gta;l

ir.,r?,jt" cJ.ij J-4s J cf frs clr {lj 652 a$\ac^i.rjJ. ;i;-t-t,lr.r-
i,'u-S! .jL*. -$b -;5

cls;t. clij J.r;r cr=.c 1r dls C^:^l-t

r Y 4V rS
?-J-f

\v l? f ULL-L

r 

^/0
.rtL-j

e.rl-.t :.ri tSs_s 'FSt 
J.S,s' Sl )L: ,.rbLc;_;l _2t u$ otp 

^, ^:fat
4;rLr-il o:[i:-l u..-* t,t:it--:te6bl-15.rr .r,*'/ c.i-lr.-ll $l r]o-)jJ.*r

CW : P j I o ri y':;t-'t 
"f .lt 

. ( Y A ) c*, | 4;-,2 t- s l.r, @;r cll-.i sr.,; 15 rr; I
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