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~I >·";;,JI ~\l 

MV A : Mevalonate 

DMAPP : Mevalonate pyrophosphate 

IPP : Pyrophosphate Isopentenyle 

GAP : glycéraldéhyde 3-P 

CHS : Chalcon synthase 

cm : Chalcon flavonoïde isomérase 

GT : glucosyltransf érases 

c : Catéchine 

EC : Epicatéchine 

EGC : Epicallocatéchine 

ECG : Epicatéchine gallate 

EGCG : Epicallocatéchine gallate 



J~~I ~l:â 

~\ Jts..!i~\ 

2 Camellia sinensis ~'J\ c,?WJI ~: 01 JS,.!JI 

2 ~~I c,?WJI ~ )~ .J j~jÎ .J Jl_;JÎ :02 JS,.!JI 

3 Camellia sinensis ~'J\ c,?WJI ~ .JlàjÎ _; Jl_;JÎ : 03JS,.!.ll 

3 Camellia sinensis ~yij: 04 JS,.!JI 

3 .• 'il Will~\ . ~"il ~ • - . o- JS,.!J\ ~ C$ - [ • • ~~. ~ 

4 c,?WJI ~ \_Jj Cs Jh : 06~\ 

6 ~'JI c,?WJI J l_;J'i c,?.JJ.:ll u.b.lll : 07JS..!JI 

6 •• 'JI WJI '\ 'J ~~\ Ubll\ • 08 JS,.!JI ~ C$ <..,3_.)J - - - • 

7 Ublll ~ Camellia sinensis Jl_;JÎ 4-J~ ~t.....'il ~\jAll : 0 9JS..!.ll 

8 c,?;ilill f'~.J:~I_; <)}J\ f'~.J:~I (..>::~)la.!\ Cs: 10 JS,.!JI 

9 ~l~.;blill c,?~Lil\ ~\ :llJS..!.ll 

13 c,?;ilill f'~.J:~I_; <)}J\ 1'1'~_;.;.~I (..>::~)la.!\ :12 JS,.!.l\ 

15 ~I • .ül\ ~ • 13JS..!JI ~ -·. 
15 ~\ ~ ~L....'J\ ~\_yJ\ : 14JS..!.ll 

17 Isoprène ~..Y..J~'il ~ :15JS..!.ll 

18 ~Go.~\ ~Ll..u_;J\ ~LS • . ·16JS..!J - -- • '..)A~~. 

19 p - Cadinèn.e ~ : 17 JS,.!.l\ 

19 Squalène Cadinène ~ :18JS..!.ll 

20 P-Carotene .;Lycopène ~ :19JS..!.ll 

20 gutta-percha.; caoutchouc~ :20JS..!.ll 

21 p -hydroxy P-méthyl glutaryl-COA ~_yJI J2< ,7,-: ~l'JA Cs :21JS..!.ll 

21 IPP~yi.11 ~~\..>A Cs :22JS.1ll 

22 pyruvate _;glycéraldéhyde 3-P 6A \l~\ IPP ~ ~l..>A :23JS.1ll 

22 ~Ll..u_;J\ ~ ~ IPP ~I~ üit.s:i ~\ · ·24JS..!JI ,. - .J ..>A OH • 

11 
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Œ-4'(~1 J Œ-4Y.....~1 :ûl:JJi.ll ~I~ J::'=>ï :25~1 

~ ~I J Poly phenoloxydase ~_Jjl: flavan-3-ols ~~i 6A r_slJ'll ~..,>Ali 6::-::J :26~1 

EGC~b 

Theaflavine r_sll orthoquinoneJJJ4 4ï ~.J:l ~I :27~1 
Theaflavine ~L:S..,>Al ~I ~ :28~1 

111 

Theasinensis r_s1JorthoquinonesJJJ4 4î :29~1 
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Camellia sinensis ,#YI tSl...!ill ~ Uy JJ'il J.,..:.ill 

Came/lia sinensis ~'li r.SWJI ~ ~ -1 

Règne : plantae 

Sous règne : Tracheobionta 

Division : Magnoliophyta 

Classe : Magnoliopsida 

Ordre : Theales 

Famille: Theaceae 

Genre : camellia 

Espèce : Came/lia sinensis (5) 
1 

(5) Came/lia sinensis ~'il isWJI ~ :01~1 

Theaceae ~I ~I -2 

Wl.:i 'w~.Ji .J~I WC- li.J4c- r/'J ,'-:t;l.l.JI J,bü.JI c.} _ytiii ~30 J t~ 600-500 ~~Io~ r.i~ 

w.o ~_,:ill .J ~7-4 w.o ufu: ù'lts.11 ,~1 li~ J#-J o.:ifa lA.JlAjl .~JI u.is_, ~ ~_,\.i:i... t+il.J_,l .o~I 

•. <-: ~ ,wl ··- - 11 .li.le. 1 ·~ ··-·· ·11 '~ ~I '[6] o.ll.:ic. ~'JI ,-o.:ic.t.ill . Uj. ~ 1 L..iW li W)l.:i.i (.).,..... ~ ~ .J c.r ~J ~. ~ ~ l.)A~fi" J y. . 
..-7. -1 

02JS..!JI.} ~ .[8].J~I ~ ~tt..JI J~ ù# J'Jjll t..il '[7] ~ wfii L..i lyli_, '~~Ji~ o~I 
~1 ~\ 

,--------! - -:-···-! -- __ - -;-.: __ ~ 

1 .........._ ,,J ' I 
1 • 1 
i ' 

1 
1 

1 
i 

. [5] ~'il c.fWJI ~ ~ .J "'làjl .J Jl.JJI :02 ~ 

Camellia ~lSJI ~ -3 

'~~ li~l wfo .l!.J 'ÙJUI ~~ _,l ~1..,,-~ .JlAjYI ,~1,üo ~ Jl.J_,'il ,i;~\ W\.:i w~ _,I .)~I 

. [7] Camelliajaponica _,l Camellia sinensis ~yyll 44-i\S ~.:l:! ~11~ c.} '-T"L..i':ll t_,lll 
en 

2 



Camellia sinensis ~YI <;l.tll ~~\y J, )11 J-ill 

Camellia sinensis ~'il c.f WJI t_,.lll -4 

~ rljâll ~ .J JS,.:11 ~_) ,jl_)}il ''ô~I ~ ,y>ll\ l.j~ w4i Came/lia sinensisy:c:,.'11 'i~' 

~.JA ~ ~ uk 4>\_;i...:a..b_,l=. <!:"' 4>~ }AjYI '03 JS,.:11 ~ ~ (2) ~..)\.).là.JI ()A ~I uk t.j~ ul~I 
re• 

'ô~ t\.\i) ~ 01 ~ (!~ '-1...50 'ô~ ~ .li.J l!.i.lilll ~~ ~ ~~I t.,j~I 'ô~ _)~' I~ ,04 ~\ ~ 

. (10] fal5 ~Il tl\i) uk ~ ~..J 4-? ~ 4.::-l_)jll ~Lol ,_;t.:Loll 0 ~) ~y,ll t.j~I 
c 

• (11] Came/lia sinensis o..>J :04 JS.,.!JI • (11] Came/lia sinensis .#'11 IJWJI ~ Jl,JJI :03JW.ll 

~"il~;Jl-5 

~\ ,ts..ïl_;...i ,~\ ~ o~ (_)_>.! .J ~YI w4WI Camellia sinensis y:c:,.\11 t.,j~l ~~'JI ()b_,.JI 

4lJC. ,~ '0Jîi,.)JI djyi.J.JÎ '~.J_) '0\:i....S.4 ,~\ ,~1.iJ ~\ 01~1 ~l.J. [12) ~i ,j~ y~ 01~ ~ .J 

,y:c:,. \Il t.jLl.ll ~\ t1..Jjill <.J:!:I:! 05 ~\ _, .(13)04411_, 

~I 
24% 

~ 

9"1 .. 

~I 

~! • 

• (14].#'ll f.iw.ll irJlall [l:i.i°'il ~ ~ :05 JW.ll 

3 

.; ~I ..j~.!J 

16% 



Camellia sinensis y.:..=...")1 <;~I ~ ~ly JJ'°il J.,..i.ll 

Came/lia sinensis ~'il c1WJI ~ ~l.;j -6 

4wl1 ù.,J):all -1-6 

,) ~"JI ':?t..!.11 ~.J 'r0 25 ôJp.114y ~ (,?)~ ~ _,l ':?).l.JI tu.JI~ 'ô~ ~li..a ~ (,?WJI t.J.i! 

~.fJ.J '[15) [_,illl .bji.... ~~~ y_M ,131.J.J"JI ~ 0~ lfo.l .J 'r0 15 J-:i ~ i>\.1.!JI ~ ô)~ 4y ~ 

ùy..Jr~~ l\ ~1}11.J ,l..Gk.~ ~_,_JI ;i.oi;;J\ .;I ,~\.; 1.fj.o ~\ 4.....:iG.. ~l.J"JI ~~':?Will wl~ 
~~\ wyl.w:.'jl ~ ~ Jl.J.J"JI 0--~\ [\:i.i'jl ~ ..ill.l ~.J •W~ ':?~I _,...il\~ I.A.)~ .)y .li~\ J 

.(13] ô~I J..J~":J.,,,..J ~\ .i..c:.I~~ ':?Will Jl.J.;"J ~~I .J ~\ w~I ~ c)J ':?:.y~\ .4..;yhll .J 
·.n . 

~l.,Jjll ~ -2-6 

W::a:il .i.:ïc.l_,j ~ LiS '(15] Ji"JI ~~Y.~':?~':?~\ '':?Will~~ Ù'4 1>j.;i. <J'lfa. IA~ ~1.Jj r:i; 

e,,~I <) t.JY.; ~\ Jùi rk. ~.J ~\ ~) J;.I:. ,~)\ J.-9 y. .J~\ ~\_,) :.t..y...i J,..Gii.J ,_,~1 4..h....1.,,-: 

.[13} r-"'50 CF- 4-)_,l:. Ji; 'i e,,i ~ ~l . 

~'il c1LJJI ~l.;j ~ -3-6 

r-"'120-100~~ yb~ ~Jill~ ~.J ,J~I.; e,,Y:,_,ll ~ LiS ~I ~1.Jjll ~l.J"JI i). t.J.i! 

IAI ,3 -2 ~ c.;lfa ô_,~ ~ <) ww"4ill ~.J 'f""' 60-50 JI~ w~I ~ ~WI ùfo .J~ <) ~ùti.!.11 <J'l.foJ 
\ . ~ -

u...JI ~ ~WI.; ~_,l:. ._;.,,a....a <) ~I ~.Je::" ~.J.iüS w4-Y-4 ~ ~ c.ifo e,,I ~ ~I c~ ~A.el.))\ 

~~\ r-c-1.fa.1 .J Jl_,.;"JI [\:i.iJ e,,ts. ~ :ii/.S ~l.J)I w.ï\.S. ~.J f>"" 60-30Y..,'JI.; w4-ill ~ .J f>""l50-lOOY..,'JI J 

FI .J e,,_,111 4.....:iG.. w~I ~ e::" ~->° ~yAi.ll r-c-1.fa.1 .J Jl.J]JJ ~~I .J ~\ wu..-11 ~ e::" ~->° 
.. ' .. . . 

~\.J)\ ~~ e,,l ..J.~ 1977 rk- loladze e,,"J ~WI ~\ ~ e::" ~µ1 _, ~~\ ~L-'jl ~ W::a:il.; ,w1;1 .J 
'. .... . . " --~ . 

J-:i ~ ô_,~ JS,l wl+i 3-2 ~':?Will wl~ ~1.Jj ~ ~I '4..li..t.-.; J~I ~ ri.A Y.:Jt wl~ \+i!~J 

..,! ~.JA LiS ~1_,;1 c.ifii.; .(13]ô.J..P.- JS.l wül+ï 4 ~ ~1.J)I w.- ~I üfii.J %157~1~ 4*\:i.i'jl o:.\!)1 

~ .06~1 

• [16) c1WJI ~1.;j ŒH Jb. :06~1 
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Camellia sinensis y:..:..~1 li~\ ~~l.J:l J_,~1 J.,....ill 

cS->11-4-6 

~ ~I .JU:...i'JI ~ Ji:i ':/ 01 ~ ~ ,~1 yùll wl.fal c;)I 04-i ~ ~ t.;~ ~\:ij)'I .:IJ-lyll ~..Al 

~I 1978 f'\.c:. Salardini ~10'1 .~I c_,i.... J_,9 ~Go._, ~Li....:JI c;)I _)jj ~ ~ Al_,ll l'WI .;l.:1.o i)c. f""' 90 

~I )1 1. _;. '"''' 65 IL . ~I U:...i\rl ..b.i....:i ~ ·1 1 Ji,1.:1 ~I -:.Lli.JI . ...! LlJI ~I . w - J ~ i..r--~ f""' ~ - -· .) u .):!. (.>'"' ~ c; .).) c . 
f""' 42 J~ ~I c;)l 01 FI e;:a ·f""' 35~ .)U:...i\rl 4#..b.i....:i ~I r.S~\rl ~li.JI~ Wiyi ~.J_,11~\:ij)01.SJ 

~ ~ i)c. l~~J .}'4'11 _,! .J'+i":/1ÜA01.S ~1_,... ~Li....:JI c;)I .:IYf"J ~ ':JJ ':$\..!.li ~l.Jj cl;..ll ~ ':/ yùll ôfa ~ 

~I i)c. J~ ~u.tll_, U:!_p.31 .)~ ~ ôAIJ ôyi.J u.;.-11 J ~)1 .)~ ~ ~.JA ~Li....:JI 1.j)I .Jfo c) 

.(13) ':i\...!.ll w~ Al_,11 l'WI ~ Jl.J}ll 0.o ~\:ij) ~ 

~1-5-6 

~ - ·--'I ô.l.4...o":/u 1.-:.-.:.-: \.\~~\.Ali~~ , •. ,-: ... . 11 ·1.S.J1 . ...i • .-~ • .~<! . ..iü -:11 LlJI wl .. ~ .~J - · - ··- ~U ~W..r i..JA..;-~~t.j ~ 

W.Jj'il ÜA ù~IJ ~ J.,il.S:WI ~IJ 1~~ Al_,11 01.lill 0l:s 15~ (.j~I .:1WI '.jl...4J ,:.fi.tu~ .~I J 

45+ 1'.JiJ.JA";/1wLU....0.o l'l.Jè. # 75 ~J c::l.h: Al_,ll 01.lil1 011978 l'\.c:. salardini okl ûp.. .f'_,;....l:i~I _, .Jµ1 J 

.f'J:!-'-'ll:i~I wW... 0.o l'l.Jè. _# 45+ wü...._,ill 0.o l'l.Jè.# 

wt.i .JL,S e;:a I' JiJ .JA ":/I wW... C;A ~ JJ'il ~I 01 1980 f'\.c:. krishnapillai J pethugode CJA JS fa '~ ~l '.j1...4 ~ 

:I J~ ~l.JA '-4S (13]~1 e;:a _,! ô.:1.fa ~J r.S~'JI ~_,j'il ô.).o...,";/l '.jl...4J C;A J.,.491 ~~I 

.(13) cSWJI i:.i\+ll cS~I 9'.,P..11 ~ ~~I ô~ (~I) f'~I i:.iü.Ji)S ~l JfJ'i:J :1 ~.; ~ 

~l0J_, .)~10jJ ,jl.)_,\tl 0JJ ,j_,..JI 0JJ ~.)_,li ~t....... 
~WI W)L..t.-11 

w~/~ w~/~ w~/~ w~/~ wW ;2 . f""' 
6,9 1,8 3,2 3,9 315,3 f'JiJ.JA':ll wW... 

28,3 5,9 13,3 8,9 1486,0 ~I+ 1'.JiJ.JA'JI wW.... 

24,2 4,9 10,9 8,3 1024,0 4.J~ 

19,3 7,2 11,0 10,9 1151,0 ~I +luj:!l 

(13) ~ . _! .li J- -- -'I . · \.lill ~\:ijl ô.:1\.ijl J_.i\.S:WI ~I -· .11<'11 wt.i .< '.j\...41 . 1 • : . ~ • c; ~.)y _,............. (.)Au -· . - - t:" I'~._.. ~...}-' . ~ 

~1-6-6 

t~ ~_)JI wlyùll_, '-i~I t~I ~ r:fa:. 'f":l~I 01.S.JI ~ c;LlJI w~ û)ü.!JI A..c.l.)j Ji§ 

.li_,,~ _;-li wl~ c;Ll.11wl~1'"""15-10 J~ ':7.fai..11 t~ ~.):JI wlyùll ~ ~ ~1.Jjll ~_, .c;.fai..11 

'-4S. ~l.lll 0\S.JI ~ ~_;è. J,ii '-:?.fai..11 J c;~I 4&-~ .6_.>Ï:! ~.,;JI ~I ~ ~ .)~ ~ ~ ôy ~I .Jfo 

LlJI wl .. w ô ûi . l"'1 .! li . 11\ .<-:. ~I I.~ \.:Will J,....J ~ 4:û.JI ô - < -11 '.jWI wl -. ,,, 4..l\ • 1 ~ '-i ~ ~ . ...r- u...- ~ .)~ J - ~ ~ - J .)_,,.,.-. J . _,_. .), . . -

:i..J - ·-.! 11 wl - -''I -1 YI 1 ... ihHl-· l .':<";/1 1 .dl 11 ,aLlJI wl ~ wlc:.1.i:i 1 w ~~l t.'<1.AÎ....i . -~ _,..... J!.-'.JJ ~..;- J ~ t.rP"':i!' _,..,-- .) ~ ·t:" - '11'""'° ~ 

_,I Diuran 01.JJ:l-l ~ .Jijl.WI wl~ Jl,.-:i....4 y.ï~_,l ~ c;Ll.11 wl~ ~ A+at.ill ~Ll:JI iJA ~I ~ '-4S 

.(13] ~_jill ~ 01~/J.6.J 24 _,l J.6.J 16 ~ Atrazine 0J.Jly')ll 
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Camellia sinensis ,ë YI !iL.tll ~ ~I,;: JJ YI J-&11 

~1_;.ci'il t.,,U..-7-6 

~ U.OIJA'JI o~ ~I_; 4J i).J)I ct:ü)'I_; c;~I _,..üll ~ \...4ii ~ ô~ ~_;hi U.OIJAI ô~ y~ c;u.ll w4i 

:~"'J\S. 

ù_;yr.JI ~I J\.-,:i...y c;_;\.4JI ut.fa. f'.JW.J Pellicularia sp.µ1 ~.J Jl.J_;'JI ~ c;~I ~'JI WiiJI U'°JA J 

. %0,2)#. fa. Carbendazin f"""Y 

Ji)y f'.JW.J .Cerhaleuros sp.Jà ~I µ1.J 0)11 "I~ ~ ~ .)c. ~.J ,jl.J_;'il ~ c;~I l~I U'°JA -Y 

.~1jîl1 > %0,2_; %0,3 ,%0,1 ~ ~..»:+ ~1+0~.J'--:ill ~ J~ 

~ u-ub..ill .J.J.J~ ~t ~I~ J.)1 J\.-,:i...y f'.J~ c;~I_; Exobasidium vexans _;hill ~I_; ~I U'°JA -c 

.[13J~WI ~ ù~1 c.} ~J;..100 -75 )#.fa. 0:!-w>..,ù4 

~l~I t.,,U..-8-6 

:~~\S. ~I J ô.J~I wl~I ~ c;u.ll w4ï ~4-:! 

.~I + u-ub..ill ~I +w~3.-:ill ~ ~1~ f'.Jw ~I_; Helopeltis sp.c;u.ll y~ ôfa J 

~ ~.Jfu ~ W:.w~I ~I~ c.j.J~I .;;1 J\.-,:i...y f'.JW.J Fiorina thea c;~ 4...i~I ô~I -Y 

.(13] A.....jiWI wlyWI 

c)J.Jll ~' ~ -9-6 

~I ~~I ~_;.bll rc-ly}I .J ,jl.)_;'il ~.y!~~~~ ~.J U".Jlt. ~ 04 .:iL-:...11 f"""~ I~ 

ùki ~.J ~~1 ~ ùft:'.û )1A}J1 0'1 ~~1 J.-9 ~ F1 ùfo: 01..b~ ~-*"I _,! t-*"I JS O_JA ùbil1 .Jfo.J 

~~ W: '~~~ ~ ~ W: ~1 ôt-WI J\.-,:i...y .JI 07JS.:.ll ~ ~~ W: ~~.):JI wl_JAill_; ,jl.J_;'i1 

. 4-J~ ~4-:il' ~ül1 W.o J,...o.9'J1 .JA c;fa.!11 ùbil1 01 'iJ ,og~1 ~ 

t_;.i > ~ ùifo.J 1..t.w ~4- ~.J r'.Jè ).!. 400 -350 <)1_,:i. ~.):..11 w1_JAil1.J Jl.JJ'J1 W.o .:i:..1)1 01.ill1 ct:üJ J.:i- .J 

.[13] r~50 Y.J~ Lt. ct:üJ i} ~ c;~I w4lll ~ .J ù.bill J~ ,,j1.)_;'JI ~ ,ùi....J\ ,~_jill 

.(17] ~'il 111.JJI JIJ.J'i ~~I UWll :08 JS,JJI .[17] ~'JI c.,Fl.JJI JIJ.J'i c.,F~I UWll :07JSJJI 
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Camellia sinensis ~~I \SI,,!.\!~ l....ly JJ~I ~\ 

Came/lia sinensis ~'JI cSWJI Jl..JJI ~ ~ -7 

r1~4 ~,~_,"il~\ "'~'i ~I ~ IA~ ~ ~ '4.!ji:i rWI Jl_,b ~'JI 'i~\ Jl.J_,I ~~Lo~ 

t.: .1 1- tl:aib.o .. 1 "il .... ~I .l&.I ' • ""\ .b~\ uw" . . t...JI 1 .. 1\ l~tS u....JI ~I . 1'·L,,.., '11"' _,. i.s- '-' .).J ~ .. . .J ~_y t .. t u:i.. " ..7e"' f' i.r- .. . (J.l J 

J_p:i}I J:!_;b WC-~--'~ fa-J 4J_,J .lii:i 4JJ.i ,J\.;_,'JI~ ~ \.o I~} Lol '(18]~'-JI ':$~ u~ Lo~-' ~'JI 

ii.J._,- ._,k o.)_P.-yJ\ ~l~I W:!-ït:ill o.)\.o J_,.,.:i:i ~ ~1.ill ~I 0)ll IA~ 'i~I ~--' '(W:!-it:ill) ~\.il\ .)\_,.JI y#._}~ 

~L..i\11 ~lyJI f"'I u4 09 ~1_, .[9] theas f';!Yl A.k.\~ phlobaphene ~\~ .;#- W:!-ï\:i ~l phlobatanin 

.ùbill ~ Camellia sinensis Jl.J_,i ~ 

Camellia sinensis ~ 04 ~.J 4,j_,hi.. Jl.;_,i 

1 • . 
J J!'' 

. .. 
'A'' t uo1----: ... - u_! 

• u.._J 

i . . .. 
l • ! ,., , 

• d,,t...2-I ü- ;;~'JI 

1 

d,,\.... 4-3 Ù" 

Ui !1 .J""'I 

~1tw. 
.-----
~ ~ • 1~ ~1 

~.Ji c.1W. J~Î c.1W. 

• [14] ~I ~ Camellia sinensis Jl..JJI ~~'li J.2i,l,JAII :09JSJJI 

Camellia sinensis~'ll <iWJI ~ ~I ~ -8 

f:.;j 04 J_,I .(19] r!WI J~ F.J ü....Ao ~1000 04.)SI ).l.4 ~ ~)\ y_,_;.!..JI y. ~'il 'iLl.11 

':$.Jl.ûll _, yLlic.\11 t~~ rfa 01.S Shennong ~~.&JI 0~ ~I c.::.i41_,)1 fa_, 'ù~I f"' '="\..:li ~1_, 

~fi ..,k w1.i... _, 'iLl.11 JI.;_,\~ c.::.i.;t.hS ~ i) 'i~I ~_; r.,; c.::.il~ _, ~l;lë. ~ w=-.t...J1 ~w1y~~01.S _, 4-1 

':f.JfalY.A)'I ~I i) ~)\ y_,_;.!..JI ~ .[5] 'i\...:11 ~I \+-o.,; 04 _, \~ ~ ~I _,~y~ "WI ü) .fo 

.[19] 

.[20) r!WI J~ J4 ~J Ji:i.jl ~ 4.J.JJl JW_, \~\,\~y. ,Œ-1\ i.) "i_,1 'i~\ J-:i...,I 

Came/lia sinensis ~'li c.1WJJ ~I ~~I -9 

flavan-3-ols.J flavan3,4diols ~l_, les flavonoïdes~~~\ u~yJI ~ '="WI Jl.;_,l 'i_,.:b.:J 

Theopromine 0.1-4.JY.~I_, Théophylline ~~I ,Caféine ~t.S.ll ~ u..i:w1 ul.l..l_,lill ~ 'i~ W' '[18] 

1- .... LAS [1] ..tl...üWI · • ·Ul1 ~ ,ô~ · u'-4..1 ·...;\ [21] ul....W \Sl\ 1- 1 ·'·I .. 1 114,j~\ '[9] (.r""' ':i~ • .. ~ .J ŒJ . ..Y' .J '-"" .. ...r • .J .. .J.) (.r""' ""t'"' ~ i..r. • 

LAI'( lA.JP.J ~.J~Y '~.>.!-"") ~ ~t.-l ':iLl.11 rc-IY. i.) ~~.J ,œ\...:11 ~l Â.!L.à) ~'JI ~t.-\tl.J ul.A!à~.fi.11 

.[22]( ... f'~_,.-11 '0"6..i 'f'.J:l...i\:i~ ,~-w..o '.J_,i...ill) ~ c)L.il_, }(_, E 'c 'B 'A 0.1-4\.:i:ill i.) ~ ~I 
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<.S~~I e);l.Jt~I ~~I J.,...ill 

.~~tl ~.t..10: .. 11 Li. ..u ·'i 1 
".,,..- (AA'~ ~ • .J 

.) ~\..}'JI l..\.J.J.l.J ,~1 c.::.i\.jj\Sll.) ~Ll.:i:i ':i~I (w\uS...JIJ ~I ,c.::.i~J.J:!ll c:l:i.iJ) ~}'11 ~"li .ll-"4 Y4 ~l 

~J"ll ~"li .ll_,.J w'i~ l)c- ~1,j .JÂJ 'i.S~YI ü\.jj\Sll 0.JJ wu~I ~ ...... .J:! ':i~IJ ':i~WI r~Y.~\ ~ ,c.::.iy.lll .JAÎ 

c.::.i~ ~ ~ fo e,,I ~.J ~1 JI ~1 .u'i.i.- c.::.i4fil ~ w; ,c.::.iy.lll ,ljc. r~Y.~1 ~ ~_, ,~ .ll-"4 ~) 

.[23)wl.lJ_,lillJ ô.JYlJI w~..)1 ,J_#l wl.l.lal.i :~ ~t.....I 

·w1 · .. t ~\ t \ri :.! \li.JI · ~\ · -~ 1. 10 . lé' • 11 ':?~ r....>:'Y. - J "J r.J:"Y. - ~ ~ ~ 

i) .J YI ~ j;l Y.U:-JI 
Lli.) .).,.11 ..::i~.J~I ARN ADN üY..fo.ll ül~I 

( Jii " ,JS.ll) ( fi.··~u)I) 
(j.Jfiu.11) (.lJ~I ~') 

~YI u"=bYI ~t wyfi..Jl~I 
~~l~~\11~1 

wl.lJ_,lill 

(0.!3#1) 

:--î--------..- --: 
COOH 

HO_,()_Off 
OH 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

:------~----, 
1 
1 0 
1 " 
: H 3 {.-( N SC OA 
: Acétyl-C OA , : ____________ ~ 1 

Acide shikimique • 

i 
.-----------------------------------ï 
~ J-*'11 d•;.~. wl.lJ_,.i~l ; 

: (0l..Y._,.JI 'Ül,.JL,.fi) (~4'--ji.i\11) 
1 
1 1 

~-----------------------------------' 

·w1 ·. · 1 Ili.JI ':i.>J r ...>.:'Y. -

w~jill 

(~t....':il wy..)1,..:.iü:JJJSll) 

.[24] 11-"'Üll t..»1...H~l.J ~,J'JI t-..»1...H~I ù:H ~I :10~1 

Polyphénols ~I ûl~ :~~ 

.~I w\.Py.ll J ~I ~_#1 w4syJI ,c.::.i45yJI o1\ rAI J 

~1 û4S.,>A1L1 

wl.ll~.JÙ.Ïll ~~Io~ w4SJA ~I J 
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<;.Ji~I e.if ~~\ .,.ï~I J.-ijl 

Flavonoïdes ~l~.,,blill 1-1 

~l~~.,,blill ~ 1-1-1 

. ..!U\.c. :.<1 - .l:..1-1.:l':ll tA·I -1 i, ._·" ...... · wlùll 1· l~ . .J ..... -~1..1.iwt.u..-wl.l.l ·.;.-..i;11 ~ - ...;:-~ • .JJ-1 "t-' • .) .) .J '-' .).J .J.J"""T" u.o . ~ Y!- ~ ~ - . . '1JJ ~ 

~-Lùll 4.:........iYI \.ùLi. . ..i - -:11 t~I · YI w1..il.o.c:. -1 · · .. <y1 - ... :11 wl.l.l · .N ;11 ·"' ., , ·1 . · 11 - ... :11 - • • - ~ ~ ~ i.;-- c.j_JJ (..)""":! - ~ _JJ u.o Y.-' ~ '1JJ _,,....,..,.. U"'AU ~ .Je-' ~ 

.(25] w~I W.o ~ ~_,9)1.! 4300 0.o _)SÎ ~l_fo.il fl ~! ~ ~ J.!hll .J 

(~WI ~ 04.J:ill ~l.ill wl.l.l_,iµI) Hétérosides wl.l.l..J.J~J ~ ~ wl~I ~ ~ t...~ w~yll o~ ~lji:i 

[26] ~I ·."'1. - . ..! .l:..I .-u~ ( '- .:- .-: .. 11 ô~ wl.l.l · .N;t1 ü .. 1..:11 · w~I . ..i w .\; -:11 wl.l.l · _;.'\l;t1 ~ t...i - f'~~~ . ~ ~..J"':!"'"' - -).JJ_,,....,..,.. ~ ~ ·- ~ • .;--~ -).JJ_,,....,..,.. - • 

:ï.!WI ~I :ï.!WI -::Lu.JI wüW.i . ..i ô 1&.U:.ll o~ ~ c-1 YI ~li.) wlùl1-t. ... ,_ . - wü·c.Ly1 ~ . . .J . '-""' . ~ ...r .J '-' .).J . c...- CS- ~ ~ ~ -· 

.[27] 

~\~~~\ ~ 1-1-1-1 

~~1-1 

- -w.i\Sljl'·-=··'-".l.l·- ,~~~ ·ti..û,4.J·•·iwUS 1.:y~-~1 1.ll::.l-~ 1 1 . .Jwl.l.l ·.;."J;t1w._\; c.j~ • ~ -Y.J - - . .J -~ • ..JA "t-' ~ _,.. ~ -lJJ_,,....,..,.. . .r-

,~I w4=~1 ~ ~l.Jj wfo ~.J _;si _,1 ,_fi....~~ .JI '(-HO) ô~I J:.-.6.JJl:!tll ~~ W.ofi.I .).le:.> 
• [28] J:.-.6 ~I w\.c. ~ W.o b.lc:. ~ w.ïlS ljJ f' .J-'9 .J.J_,lSl\S ~ J9YI w~I ~ y jlj _, 

l..AJ'-1.:1 
. _('.-;, .lc:.ti. t.:- •• wl.l.l .. N;t1 . "'., ,t..a\.c. ~ J .:.;11 ô.l.l.ü.JI .)1-- 11 • 4,j \.ï... ~ wl.lJ .. â'\l;H •. ~ - '1 .. ·'I u~ c; U'°':!"' LJJ _,,....,..,.. (..µ..o.l • ~ _,....~ .J - '1JJ ~ ~~ u.J_,.. 
· te·· 11 · 1~ ·11 · tt:' " 11 (14] C u..J......i • U:ù:i - " (B A)C . - . . . · .. ~L · tt:' " '- ~ • • lS - · 15 . U"":!6-' V'o"':! ~ .J . 3 • u . y ~ ' .J 6 ~~ ~ ~ CS- .).JA (..)~.) 0 y u.o 

. w 1.l.l_,.i _,ï)lill c; .lc:. lil 1 

,. 
•• 

7 t' 

• 
• [29] ~\~~~ 1$$-W\ JS:if.ll:UJS,JJI 

~1-[ 

· 11 4..J ·.< · -'I ~I .l..Sl:i ~ ~ .lij~\ WI ~ wl.l.l · _N;t\ .......:i:i .(.S". _ _;-_r . ~ .J - - - - . . -).JJ_,,....,..,.. ,--

Flavones et FlavonolsJ.9.l~I .J ù,Jblill - 1[ 

~I ~ . -<-= o;: 90 . .':<I A tib.11 ~ ,wl.lJ .. •"l ;t1 . o/c 80 . ..<I Jj...ü w'i .. N ;11 wü .â'\l :11 ~ • (..),...,. ;rO U.0 J- . . '1)J _,.-... U.0 o U.0 ~ _JJ _,.-... .J _,.-... 

t...S.w4~ ~.)A .JI :ill-t;fo .JI ôyi. wfo .li ~_,Jl:!tll 01\ C-5J C-8~_,ll ~ J:.-.6_,Jl:!tll 0.<i ~~ 

~~ .h:ü.Y .li w; '-~:!HY..JJ:I .JI ~ .h:üJA wfi.= .li C-6.J C-8 ~ J:.-.6.J.fa.!A ~.,t.â:i..i ~ c.$_>i.I w':lb,11 •.• 1 .i;...i 

._>i.Ï ~ _,I .fi.... t"' w~.fi-0.JU~ ~IY. C-6.J C-8 W.Ju\Sll 

9 
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..._ 

çj_,.i~I w~I · csi~I J.-ijl 

~ wfo J§I ~ 4•_, 3'~.,JI ~ Jl~'il ~~ üfo .li_, C -4'~_,ll ~ %80 ~ ~ (Jfo B4.:ih.11 t..I 

~ üfo t.. l.>)li ( 6'_, 2' ) tt...4~ ~4 _, HC03 _,t HO ~I ~ ~ w'l~I o~ _, 5•,4•,3 1 Jl~'jl 

.[30) 

Flavonones ù.J.i.,,tilll - 2~ 

.[21] y:iliLJlll .fiJA ~P.~ ~.J~ ùj9~1 ~ ~ C3-C2 ~1)1 ~ üfo i,;11 ~_,.ifali W~JA -.,A 

Biflavonoides ~I i:il~~I -3~ 

wl.l.l .. N:lj c -C 4....::.1.à ~11 ·:ili .c 4..b..I ·'"'' .. Nô. • ... c .b\..û 1 ~ ~\.ij}\ wl.l.l .. N:I\ ~ :!.JJ,.......... 6 8 "6"" ~..)-" ~ v=-J-Y _,,,_. u::-..)A • .) • - - :!.JJ ~ 

~1)1üfo0,!Î 4,5,7 tt...4.J'JI ~ Jl~'il ~ ùfo: \.. ~ ù~~ è" 0~ ~6.:il tJ:- ë)~ c.,,A ~\.ij}\ 

t..S ~_,Lü~.Jts t.Jlll ()A_,I Amentoflavone~ t..S (C3,s) w~.fi.-0~.fi. t.Jlll 0A t..) ~_,.ï~I 

.Hinokiflavone ~ 

bisflavonones 'bisflavone ~ <;.l.l_,.i~I t.Jlll u..il 0A lifo (JI~ 0~ 0\:ijfi.J\ ü~_,ll 

(Gymnospermes) .J~I wy).c. ~ .fol wl.l.l~I ~lj!î ù,l~ü~ ~ ~...J-Ï~ ~ ~ 0A lifo_,I 

.[28] 

Chalcone et Anrone i:J..J.J..)J'il .J i:J..J~I -~ 

~ • A, tù6 - · .Cl\ U~ u..J...., ~ · - . ...à ~ ~< .. 1\ 4.....Jb:i.JI · 4.:ih.JI l\ W\.i .cll •Il --·-. ~ v a __ ~ u~~ - .J::-~ _>.!AloJ i..r· .J '!...)-" yw . ~ <.r. _,............ JULl 

t..l '-'~\11 wl~_,D.i\I ~'-'~\Il w'il~ Ui"t- wlifill.!JI ~A 4.:ih.11 ~ ~ i,;11 w'lb.~'jl <.Jfo.J.'[31] 

~ • • .C~à B 4.:ih.11 . . ~u.,..... 

.(32] j.b...o <.il ù~ wlifill.!JI 0A oy!~ wli_,.J\11 ~ 

wl~ · .N:n ~I W\tl · -.! l. II J -'- 'I • 'ijJ .,,...-.... f' ~ ~ .J 
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lj_,î~I e)hr~I ..,.;~1 J.-i.11 

,... 

1 

1 

3 

4 

5 

6 

.[14] i:.al~~~ ~I ~U'il ~ : II ~.; ~I 

Nom 

Flavone 

Flav an-3 -ois 

Flavan-3.4 diols 

F lav onols 

Flavanone 

Anthicy anines 

Structure Exemple des cotnposées groupments hydraxyle:. 
et position 

Apigonine -.5,7,4' 
Lutéoline :5, 7,3' ,4' 

Catéchine 6,7 ,3',4' 
Gallocatéchine 5, 7,3' ,4',5' 

Leucocyanicline 5,7,3',4' 
Leucodelphinicline 5, 7,3' ,4',5' 

Kaempferol 5,7,tf 
Quercétine 5,7,~,4' 
Myricetine 5,7,3',4',5' 

N aringenine 5, 7, 4' 
Butine 7,~ ,4' 
Eriodictoyl 5,7, 3',4' 

Pélargonidine 5,7,4' 
Cyanicline 5,7 ,3',4' 

Anthocyanidines ~.Jll~I -~ 

. .::.i~I ~ ~ ~l!.;j Jt ~1~ ~ .::.i~ wc. o)~ o»'il 01\ (üüfi.!l.?.) Anthocyaneüü_AAI wc. o.}~ 
.[31]~1 J ..Sl_,all ~ ~lji.i 

ûl~~I ~ -2-1-1-1 

~I ~fo._,.li';I ~I ÙA c..r~' CinnamoylCOA0A ~I ~_,l.JI ül~I Ji,\.) ül~_,.i~I ~ ~ 

~ o~\ ~ ~lfa.J o~I _;.)~ 4.l.o ~1 ot ~ ,.::.il~..JJ.kl ~ ~ ~ya ( Malonate)üü)WI_, 

.[33) üw~fo'JI 

15l!o'>!·tll ~ i.;.):,; '~}JI i.fa;'il .)\_ya 0A 1~~1 ~Acide shikimique ·5lJ 0 <J·tll ~ 

~ ~ ~l.J Phenylpropanoides u..J...i ~ i.;~I ~Jill ~~ ~~J Cinnamique ~ ~ J! 

11 
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<,Zj~I eh~I .,.l~I J.,..ill 

ûl~~_,9)1.ill ~t.....'JI ~UYI JS..!.:i i)J c.;J:fJ ~t-.YI o~.J ~t....YI Hydroxycinamiques4~ ~J~I ~t-.i 

.[33] Tyrosine ammonialyase J Phénylalanine ammonialyase ~ÜÎo4 cJ:!A:iy) ~~.)JI o~ r1lJ 

. i.:ôliJI :i ~ . . t. -~ ' ~ . 
~~ Jb:! .ul ~ 'c.i~~foüll ~I ~ <.rl:iWI ~_jj'jl ~ c.;~I Chalcon synthèse f':!Yl ~ 

~ ~ c.;~I 4,2,4',6'-tétrahydroxychalcone i)J 4-Coumaroyl J MalonylCOA ~I ûl~J ~ ù.i"l.S:i 

~I . L 1 ··'I . ~ JS. . -~ --1 ûl ·,i......., J ûl..l.J . _;.-..i~11 • ~I tUh..a'i -:.-..i L~\ . ~ .r LJ.G _)A ~ - _y, ~ y:..~ =.y~ LJ.G - <...Y'-

.J.i.:- üJ~ ûü~I 04 oy:~ Aurones ûÜ.J.JJ'JI i)c. ~ 

Chalcon isomérase f':!Yl ~ ù~ ~y ~1..;i y~~ c.S.J..,.:î .uµ üyfaWI i)c. Jy.o.:JlJ 

WC-~ Jc.Wll I~ 'Ü.-'9~.JJ:!I i)J c.;J:fJ C3 i)J C2 04 J..uYI 4-.c.~ l=.ljj i.} ~ ~ji oJ\c) ~ c.J_;jfaWI ~i 

Iso:tlavone synthèse f':!Yl ~_;b 

. (Apigenine) : )lla ü.-'9~1 ûl.c ~ 04 ~u i)J J ~ üylDüll C3J C2 0:! ~~ ~l.J ~ 

4.91.....aJ Jc.l..i:i Ji:o.:!9 Flavanone 3-hydroxylase t...l Flavone synthase 4-.lA ~ ûl......i_jjl ~ Jc.ü.:ill I~ ~ 

û'iyfaWI ~ ~J ~fa ~YI I~ ...»W-J Dihydroxyflavanol i)J C-3 ~_,li i.} üylù.i.ll ~J~I 

. [32] Flavonol synthase f':!Yl J_y:i.J <) C3J C20:! ~l.J ~ .ui_fo'.i ~ c.;~1 Kaempferol~I 04.J 

. ûl..l.l~foüll ~ J.µ.:il ~t....YI J:.lyll ~! ~ 12~1.J 

12 
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~~~ m~ u .e~- ~ 

OH 

~ 
COS CO A 

COOH 
1 

CH ,, 

1 
CO S COA 

p-coumaroyl-COA + 3 man1onyt-COA 

------------ --------1 

CHS ' 

~
OH 

HO 
1 

O H 0 

chalcones(chalc onarïngénine) 

Hl t ~ ... OH 

O H 

OH 10 

Fîavones _.. Flavanone --··-·· • 
(naongénlne) ,. 

o:x:?OH ox:H 
HO •••••••••••• • HO 1 0• 

• OH 
OH OH OH 

Fl avanes- 3, 4-diols Anthocyanldlnes(pélargonlne) 

OH 
O H 

GT f OH 

HO 
HO 

Tanine ,.. ... ~ -glucose 
OH coni:tensés OH 

0 
H 

Flavanes- 3- ols Antnocyanines(pé l argonin~ 

[33] ~l~,,hlill ~ ~ ~l.r..i~I ~1._>.JI ~I ~ :12JS.JJI 

13 



<i~m1 eJfJ:U;...11 ~m1 J-ïJ1 

~l~~I ~1-3-1-1-1 

~I~~ c,r..Jl~I ~1-1 

.Jl.AjYI ()l_,l:i ..,! 4l3Jill ~l ~ w..i '..»tl:ill .:iylï .J u~YI ~jjj ~ ~ .:il~_,.ï~ ~_,l~I .J~ 

,.:il.::.:il.JI ~ .J _Jl.AjYI w) ~ 'ô.l~_,.JI mw1.J ül~~ yl~I _)y.li ~l \....Q;l 'ô)...!.'JI y;.:i w; ,..i_Sl_,ill.J 

~ J:.,.llu u.o~I c)c. .:il~..Y~ 4.....t.....:.. wfo w4 ~ '-û.J J4+ 4J .:i1µ1 w..i o~ ~ ~ ,) u_,~ 

ü~ ~jj I~_, yi.::i..'JI w_,lll J..4.i:i9 .J~I t..il ~'JI _, t.j.l.J)I w_,lll ~\.)Ali ~ ~ ,ç.lfa-11.J ç.\j.Jjll w\)YI 

~I_, ül%ill Ë:~4 4.1..:JI c..j°.l c..j~_,.ï_,i)lill ~I Jt,-:i...I ~ w; ,.:il%il1 _,l .:i1µ1 ~ o.l_fa.o .Ji 4-.tll;.. ~4l<i 

[34] ü\.ll.l.... -·'Jt.i m- t" ~\ o~ ,~\ ~I~\ ü\.l J .Il~~ . _j • _,JJJ. • -- _,_ y- ~ 

~I~~ '-"".,l~I ~I -~ 

J .:.:11o.l.la1.1.-: .. c - ·1 ·.:. , ·'J1 ·w1 - '11 .:il ·1 .il . ..!li ·L.: 1.:L.: Jilill "il .:il~· .N:11 · u "i Y!!"' "Il"":':!"" y ~.J r.S~ c..j.,JJ U...::>:! _) ~. ~ • u "11'"' - • ~,...,..,.. cjC- .>-:l 

• .:il~yi ~ ~ ~4-.J'Jl o~'JI ~~\...il.A l.J.J-l y.li ~)Î ül~_,.iµI ~ 

:~ ül~_,.i~ ~_,l~I ü~I r-Al ~ lM 

..,! \...il.A 1 .JJ .l Y4i c..j~I Histamine ~~I .>.L;:i..:i c)c. ül~_,.ï _,;)li}I .) y : Antiallergique ~J · ,,, 11 l...JlL -

.):!.;:i..:î WC- 4.\.fo-11 ül~_,.i~I r-A'-' 'Histamine ~~1.):!_p.:il ü~ ül~_,.ïµI ~ ~ Y'+il'/1 .:iylï 

.(29] Quercétine ~~I 

~_;il\ ~ ~\...il.A l.J.J-l y.li Naringenine J Quercétine wl ·-·11~1 wl.fo c)c. ~ Y.J~ ~ :c.;111 oJ~ -
• (29] .b\.Mll '-;1..-. ~ o.li- ~ï '-5:!.;b WC. 4Ll..i U".JlA:i Qurcétine wl û~YI ü.J~l .li.J ,~1 ~I '-;t.-. _, 

_)~1 ~y__, .r-.,..ltll 0UayJI o.lt...Ao .:i1..»J'ti ~~' (ü'J~_,.Dül1 _, .:iü~) .:il~..Y_,.Dlil\.9 :d-la~ o~ _ 
bj]'ii > oyill ~ Quercétine ~fi.ll.J ~ ~j.il ~1..i:il ~ ~ w\.by.Jl 'ô.l\...Ao J,il_,c .:i1~µ1 

[19] ~ ~\.b ~ 11 ~\ lot...:.JI ~'JI J - · J · P t ,. kinase . ·I • -· _ y;; _ '-S'. _ • ~ ,y:. _,_,,,_ ro eme ~.,y 

. [29] ~.J 4w.J..»i oJ~ -
[29) o ·- 11 W'Jt.i l...JJ • - • ~t.i .c:.11 \.ùü..ll - ··-' :'J1 ·1 .-, · - .:i1~ · .N :11 •. ( ... n o~ _ 

• J""W • • ~ (.)A - -~ - ~.J ~ _) ~. ~ :!.>l JLA'"' -~ 

.[30] Contraceptive œstrogénique ~.Jfo-i'il ~ J.a.i'WI ~l~I -

~l~->-11-2 

Tanins ~1.:ill -1-2 

.l:i..l r.iJ.Wll .·.,la.JI ,4..i.i.i:i .. 11 .li - .11 •· - 1 ~ l) .:il.lJ:i .. 11 • .bW 'JI 1~ 'ô ,,\j ~ U ..i~• .:i~ . ~ . .J \"' - l..r" J - - .JY." yw ~ J - . c..j - .JY."'-t • _) CS- .r -~ . ...>" ..,..-

. ü~î.:ill ()A 0~ ~ 

~\..JI ~ ~1_,.lll ~I - 1 

.ül~YI o~ ül~-Jfi.# ~ ~I uAab ül~) ~.J 

~l~l-4.:1 

~ 1 • :'J '-ll.J\ . _j · t · - "' "' 'ô · · L • loi . ·~ ü\.l.~1.:ill ~ ül.l.ii)IJ . ~ Ïj -t 4 û~ . ~ ~\ üllii\.:i.\\ • "11'"' • ~ ~ _;e-- J _) ~ - . - Ù'° • Y' "F" -

. ....i .le.l...:ià li .. -:c ·'I I~ · ~ J -~l o~ .o:.: -:11 · ~ ~~~'JI · 4...i.61.:..JI ~'JI . ...! W ··'I .li· .11 ~ -~ ç. W..r ~ . ~ UA - .J • • UA - - ~ - - .JY." yw 

~ üül~\ .l~ ~ ~) c..j°.l:;"J i;.i1 i_,A ~_,_;:JI .ll_,.JI ~ ~WI o~. ~I ~J-~ê 'JI .J C:.J..r.JI r-ü:i.ll ~y;; 
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1.5y~I eJ!l Jt~I ..,;~I J-ijl 

'r-il' y\+il} 'rü:il)'I ~I CJ.r.JI ,~1~1 ~I y\+ilJ ,~)'I ~ yl:.11~.ll.,.JI1>1\ l..j~ c.;tll i.:.iu'"4lll J-:i,....:i 

UjS.J\ · "l.:ill ~ · 13 · k' '"11 [9] .îil . ~ i.:.i.l.i.l l~I 1 · .. <: 1 · c....u....:i ~ 1 • :\ W:. 1 -.11 ~ ~. W:!*l ~.J. .) . • ~ .)~ . . '"e'"' ~Y.'J 

. T a nn i n s 

H 

.(33] ~I ~I ~ :13~1 

Lignine ~I -2-2 

J_,_;......i y. .J ~"\i.ill ~I )4 ~ y..hll rSI _.A! '.J~I i.:.i~ts J i.:.i4.Jlc. ~ ~ %35-15 ~ ~I r:.;fi.;. 

.4\Sl_,i.11 'Y.J.iÎ _, ~_,~I Jl,o ~_,l.WI ~ ~ ~~I ~'JI ~l.l i>~J 1..j_,hll )~I ~ ~ 

~-' Monolignols~~tS~_#i.:.il.l:.._,~.l~Yl~ô_A~~"ü_*9,~~~~l~ji4.....ly 

~ 'p-coumarique ~ ~ ~ljill > Ajj;.'.i~ Sinapylique _, Coniférylique 'Alcools coumarylique 

.~I ~ ~t....'il ~1_;.JI ~ 14~1 _,. (33]Sinapique ~ J Férulique 

acide 1>- colmaa1·ique acide tëndique acide s inapique 

1 1 1 

T T T 
t t .. 
1 1 ~____...I~~ 

1 alcool p-couma1ylique 1 ~lcool conitë1y liqu~ !alcool sinap:;tlique 1 

~
CH10H ~gC:H10H ~gCH10H 

:::,,. 1 :::,,. 1 
OCHJ H3~ 0 OCH3 

OH OH OH 

' ' ' -. t .-
1 LIGNINES! 

~ 
~ 

~ 

.[33] ~I ~ ~~I ~1,;..all ~ :14~1 

i.:.iL.i:!j.i'JI ~'U ~ ~I ~t..i.:.. ,i.:.,y_)=aâll r~ ~ 1..j_,hll )431 ~)L...o ~ ~I ~t..i.:.. ~ ~ <.F""L}JI .J_,.lll Jj.Al; 

~ ~1., ç.WI J\.j:ijl ~ .J AntifongiqueJ Antibactérien\.;~ 'ô.l~ ~1_,..s; )J: W:. ' i.:.iy_)=aâll r_,.,.._._, 

.(34]~1~~~1~J~I 
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·œ1 Y.! ~1 ~1 · ' :11 <i-" ~~ • W...-. 

Les huiles essentiel (~"11) i..il;.bll û_,.,....)11 :1.ilû 

i..il:!l:JI ûJJ.Jll ~ -1 

.JI lAj_;ij ~I °4.J'JI uljl_;!)'I ~ ~ .J ~Ull ut;..:il.JI fÀI i/'.J ,c.;_,.iWI t.fa:'ll u~ c.S.l:i.) ii_;~I u_,i.)1 

~ ul#-..fa ~ .J ..'l.lè. ~ u _,;)\ 01\ j_;i"j ~ ,~_;h..11 Ul .. .11.,ûll F4 ~ .J->-11 .J ~WI uli'\ùll u.:-.i ~ ~ 

.ul~I 

4.h....I~ ~ 4..1~ ~ ~.J '4.ui ~ WI_; .J ..»u F 4-1 ,~1.,,.u ~~ ~ ...):!l.hlll .J ~\ ~IF- ()A 

.a...i.'--1\i;:i jll lii WJli:.i jll •· 1·-1 - ~ .. _...§ 1··'-J· --11 • ~'[35]~1 ·-"":.-: ;,1 .. L-.:-:11 ·.L • ..;--- ..'-! .J _). ..'-! ~ U' _,,..,. ~ ..,-~ ~ ~ • ~. .J ~ '-'J-

.[36) 

~ .J (~"11) i~I û..H..)11 ~1..;i USl-tL 2 

y).i:! t.ci ~ 0J.i ~ ,~\)\ uli'\ùll CJA ii~ tl_,.il ~ ~lji:i ,~1.+i ~ i:.il~ ~L...'11 u_,;jll wfo t.ci ~ 

·Â...IJ'ûlll 1 • 'JI ~ . ..Â u · •.I\ 01\ . .. " ,.a...i....L...'J\ u jll 1- • :iW t . 3000 . \.-:_-: . "Â...IJÎ.Jj ~\.::. 60 . • . ~ ..» ..,- Y.JI u~ • ..'-! ~ c.;~ ~ . y p.i ~ ~ •. 

~ ..;J4JI ~_;il\~ w; ii~I 'ii.Y..fill ~ w; y~\ ,.:i_;)I ~ w; _;tAj';I ,~\ ~ w; ,jl..;.J'JI 'W~I ~ w; ...S:l__,ill 

[37) 11.a...i....1....'11 u jll ~" • ..'l.lè. . ...§ 1....1....l -.< • i:.il.1u.lll · • • ..'-! • ~ ..,- ~ YJ...J • . ~ 

;__,~lû.,.,..)l~-3 

· · .<-:1\ ~ • ~ • · 1.-, "'11 Â...i • ,~ •·• .<-:1\ ~.:il · 1....1....I · .<-:-: u~ · ii Uc. ii WJI u · ·.I\ UJ_,..... • .. Y .J ... Y ~ ~ • .. ~ Y' U"' u,...... . JA t.P _; . _;. Y.JI 

4.kl.:ill Â...ib .1\ tJ '11 .:il .. 1\ 1. : • . <-:1 ~1 ul WI ' ·w1 1. I<' ... ' ·~11 • .. < •. LW ,Â...IJ'ûlll l.ci """ • • . 1 ~ 1.:i • "" .J • .J .r .J "11""'_,__. _) i.r . ~ i.r • • ~y U:! • :U • . .Y"~ U"" 

.[35) (u~_;lll) AJiJ?.J.J~I .J 4JÎJ?J·n<}JI u~yJI W.o ùfi.Ii ,yL...:. ~ Jfo.11 .J ~L... 'ii~ ii.JY-~ l.ci.JAC- i/'.J ~ 

~JÎJ?J'HS.j"J\ û4S.>&l1-1-3 

\.a.ij 1. .• . :.:-: ·.<-. ,.a...i . ,__ 11 ul.1u.lll . 1.:._ .1 WJI Ü.l)I 1.:. · .<-: • , ·~1 "-1.15. .-:11 ~ .:il . -'I 01\ . ~ u--:: .J -~ . r-- .J. • -e--u~ .J ~ • • . • Y' _,,.., 

.. :'.~~\ 
,. . ) \ · - \ 

... \ALI""~~ r . ~ . .._/..f:, 
. ~;oA -;-- 't. J .. ~ 

:~w; ~~I ~;·;,to .JI 4..Wll \.+i"I.::.~ 

û'i_~I -1-1-3 

:~ w; ~ tl_,il o.:ie .)) i:.i'J~I ~ 

~I û~.ja.Sll -1 

c.;~1 ~1_,.u ~~ ~ ,.:i.J_,ll .JI _;h..11 WI_; ~ ~1.J w_,lll ~ i/'.J 

.[35) Geraniol :~ .:i.J_,l\).Ajl U:ij 

~' û'(p.S.ll -~ 

J -- <Il · · · · "' · ii.l:i.I Â...ilJ • • ~ 1- • • ~ uUS . ..à • ~ ~ .U'-4 .J • -~ '-1'*" <.jy:>-J . JA ..,.-.J 

~~' û~.Jlll -[ 

-..-:-.:L 14.:ah 1- 1 -~I • 'J UjG.o,A ~ , · • 'JI ul.l:i. · .':<j Î . ·c,"ù .... ..61..i:i 1 · · .<-:-: • ~ .J ~ "I"" y=. • • • .J Œ.Y..J~ .J U"' .j'"' .J ~ .J . .J U"' u_,..... 

~_p..Sll û~.,;~1 -.I 

~->" \.+i~ y rAI W.o .J ,'-:!1WI ô) .;:JI 4 .J..'I ~ ~fa~ .JY-~ ~ j°J ,l.+i~ JA 01.:)i:. ii )~ 4 .J..'I t ü:i J-~ ~ 

.[35]j.J'll .J~I U:!j CJA ~ 'Santalol J_,11.:ijl..JI 

: ûl~~l-2-1-3 

: tl.,,.ïl ii.:ie .)) ~ .J ~~ W:Olo:... 'J ~\:il} ~.J ~l~I ~ ~l:ill ~->'"' ,~WI ~ 04~ ~lj u~y 

.[35) ~I ul..'1:!4.:il';/1 .J ~\ ~.:il'll i:.i~_;lll ,~1 .;#-~I u~_;lll 
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<.S_,;~1 e ffeJ#~I ~~I J,-ill 

:~l~'il -3-1-3 

wl_;:fi .• }JI ~J t....t....i (;;?-Yô}:!l:JI ûJ:!jll ~ ~I .J Wl)I ~ A.l_,_;....JI w~yJI .J ~1_,..Jl ~I ~I JW 

wüfi.J ~)1 wfi.JI wlfaYI y,:w ~1 wl..i""4l}I w.J:!J ~ _, ,J~Jill.J J.»i.J~l .J r.»il~I ~ o.J_,- c.} 

[35] 4..ù.i.:o. - · wl - 1 ~ ,:.11 ~I wl:i · b"il wl - 1 ,J...u1.i.J'il · b"il wl - 1 • 11 -·- li..l:JI 1.~. · • - - . .J~ ~ .J --~ ~ ~ - • ~ ~ .r,.r. ~ .) - ~.) 

ûUji.pll - 4 -1-3 

~wl 'JJ ,~1Ji:-wü_,:ys.110"'~w~> '-i~ti~I w~I 0"'~· 0l;;.,,J1 ô.J~I wy_jll 

,ti.i1.i.J'il wü .-:.C:I\ ~ \iJ\.H~ .11 ô ,,\.j ti . L 1\ L~.~ • '~ wü .~.Cl\~ w~H4..ù.i.:o. . , .. 11 w~ .-:11 . •• ': - - ~ ~ .) . .P.-_,. ...r -~ "e"':!"'"' .Y .J - ~ - -· - - . .J..J-'*' •. Y" V'! ~ 

~I ~bl : .)J 1.A .J~ ~ _, w~jill ~I wü .#li _, ~.)-li wü .#}I ,~"ti!JI wü .#li :..,.lJ ~ (fa..i__, 

J~I wl~I w~y ,Thymol ;Jj..a ~# w~y :~ ~ ~ .,;_p.I 4JiJ?J.,,s_,I w~y ~.fJ l4S .W:JI ~\.li_, 

~fi. w~y _, Ascandole :Jj..a ~-'~ w~yi 'Indole:Jj..a ~JiJ?.J~ w~y 'Anethol :Jj..a 

.[35] Allyleisothiocyanate :Jj..a 

~I ~_;.JI -2-3 

.(35] p-cymene :.JA.J ~->- f""! > 1..j~ ,~_yJI W.i_j i) w~yJI o:i. ~_jJ 

(~~Jill) ~~I ~_;.JI -3-3 

' .. -:.!\ li..l:JI û.ijll 1 . L 11 û.ijll 1.: .. ~ li .C - 'I ,'..J . L 11 w\.J'î..ûll 1. - -:~ ti · 1 ,QI wUS: . ~ w~ .-:11 ~ .) - - .J l..j~ - ~ - _,.-. .J -~ . ~ _.) ..r. . Y' '-T' •• Y" 

0"' w~jill ùµ.J. [35] Hydrocarbonic compounds ~JiJ?.J~ ~1-"4 ~ ô.Jl.:c- ~-' ,~_;ba.ll ~1_, W1)4 

0"' _;s.l _,l 1)#.l:i...J 0"' ù,s.-n i,;11 w~yJI ~.J (11 ~I) Isoprène (C5H8 )l.>dY..JJ='/I wl.l:i.._, 0"' fol .JI ~.J 

.[38] Isoprenoides wl~_y..JJ='/4 l.JdY..JJ='/I wl.l:i.._, 

CH2 = C - CH = CH2 
1 

CH3 

.[38] Isoprène ùLJ.J.û'il ~ :15 ~I 

~~.Jlll ~ -1-3-3 

: ..,JJ i).l-Y..JJ='/I wl.l:i.. .J ..uc. ~ w~jill JS ~ ~ 

96."il w~jill );o

u~ •. c. 'I """ -·Y~, 

~~lw~jill )ï;o-

~4)1 w~jill )ï;o

ô~l ~jill )i;o

Monoterpene ~~'il ~.Jill -1 

.w.Jul.S. w1.;:i10 0"' wfo '-il ( CsHs) Isoprène i).l-Y..JJ='/I 0"' ~-' 0"' wfo 

w.6 .-:11 ~ tl ·I ~ 1 111.A ·'• ........il:i [39] 6t...."JI w "'jll · ~ · -~<I --.JWI . ...9 • -<~ ~b 'JI w~ --=11 . - Y" .Y . .) r..r. .)~ ,- .J - ..h V'! _r.r- _;- • <.r I.)_,.-. - --Y" 

:..,.lJi;~1 

~_,"JI~ ~.Jj ~l.J.J ~ ~ ~.fJ ~ ,~\ > l+i~.>- '-i~ 'J : Acyclic ~Ji:- 4.h..UI ~fo w~y 
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'-f_,j~I ejil~~I ~~I ~I 

Limonene L»l~I ~ 'W~.Jj w~I.) lthl~_, ,i;~1_, 4.:il:.. 0-o wfi:î:i: Monocyclic 4.:ib..11 ~t.:..I W~JA 

a.-pinene ~ :~_,j ô~I_, ~l.J lthl~ 0.fiil:.. > r.i~ : 4.:ib..11 ~~ w~y 

.[35) Cyclofenechene 0J·t.Ji9_4 ~ ,~.,j~l.J.J 4hl~ ~.J ,wt:âh ~ > r.i~: ~I ~)lj w~y 
.~l:..':/I w~_jîll w~y ~ ~ ~ 16~1.J 

. 
' ' 

/'.\ \ /'.\ 

\J)-
1 I I 

r/ 
HO 

F ·;-
Ho"r 

\ 1':)=' ) I -

I -

ocimène (basilic) Myrcène (laurier) Nérol (géranium) 

. . . 
' . ' ;--:--\ \ li----

Citronellol (rose) 

\ /:\ 
~\_f 
~ ;AQ)--

/ / 
HO HO 

Limonène (citron) Menthol (menthe) Thymol (thym) 

0 

--~ 
x!

\ - oH 

Gr 
H~ ·. 

0 ~ 

·- HJcJ 
' \ CH3 

Ci -Pinène (pin) Camphre acide Chrysanthèmique 

.(25] ~~"' ~U:HJill ~4S.;.-~ ~ :16~1 

Sesquiterpènes ûll;:iji~I -"':! 

~µ1 w .J:!)I wü fa ~~1 d.lJ...Ji ~1 ~ _, Œ..>!.J~'i' w.- wl~ _, û)lj r.il u~.ft. i; ~ 15 w.- ufi:î:i 
• 11 ' \..wJS.11 lA 1 -~- -1 \.a..i:i ul Ô.le. 11 •·• [35] . ~. i.F • • ~ . ~ <.r. ~ .J • 

(~ ")~,~-· . ~ ~ 

.[35) J_,_J:;lJ.ill yS.y ~ '~--,j~l.J.) ~) J-,:i <.'.fol.J ,~1 > t+i~JA r.ifa:.-i~ 
A..ih.ll ~t.:..I 

.[35] Zingiberene Œ~)\ ~JA :~ ,~_,j ~l.J.J ~ lthl~_, ,~1_, 4.:il:.. > l+i~JA r.i~ 
4.:ib..11~ 

.(35) (17JUll) P-Cadinene .J a -Santalene :Jt. ô.l:i.I_, ~.JJ ~l.J 4J:.,t~.J' ~\.lb.~~ r.ijhj 
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"WI jil \h.JI <Al . 1 ''I si>' ~"'. ~ 

H~-

. (35] ~ -Cadinène ~ : 17 JS.&.11 

Diterpènes 4J~I ~Jill -[ 

~ut...i41~ ~...>4 ~1#. 4.J.l w~ o.J:!Ai.o '0Jfll ~ ~\.)) .ll.JA-.,AJ ''-»uJ;'JI 04 wl.l:.._, ~) 04 w.fi:i:i 

~ U'IL..I i/'.J û~l)I ~ ~ltill û~jill ~t 04.J Û:lYI wüfi..o ~ _»W_, ,;ï · oa:. ie wt#. 4.J.l ~\+i.e J:li.11 

.(35] ~ ':$.J.J~I A ~~I J K1 ~~I ~ ~ ~ _, ~ .J.J)S.ll 

Tritepènes ~I ~Jill -J 

~l..e:i. ~ ù~ _, ~I ~ t'""l.J ~ .J .t,;;; Isoprène ûl.l:.. _, 6 ':il ùJuts:;; ~ 30 04 wfi:ij ~I û~jill 

Squalele J_,fa_# :Jlo ,~_,,..;:. tiw .li-"°~_,~ o).J:>. 4.J.l .lie.~ ~I 0_,111 ~ w~Ji i/'J ,~1 

. (25] Saponoside ûl.l.LJ_,~) Js...!i uk ~ .fJ .li_, '[35] 

~~~XV~ 
[25) Le Squalène Cadinèn,f} :18 ~ 

Tétraterpènes ~4)1 ~~Jill -A 

~1.i:iy,ll ,.fa..:.\tl ~) .JWll J j-A}il 04 _;:#. .l.lC. L)J__,l:i .ll.JA -.,A .J ,~\.u û~ji i:.F- o.J4c -.,A .J ûÜ:!'.ÏJ.Jts.ll 

:~) ~~I ~ji y...:.. û~J.Jts.11 ~ _, CJ:Y.JJ;'JI 04 ûl.l:.._, 8 04 wfo \+l i..r""L..\tl ~~I '[30]..,.>4:>.\tl J 

Lycopene :Jlo '-;ib. _>.!ê. û~_,.Jts: 

y-Carotene :~ ~I ~bl û~J.JtS 

~- Carotene :~ ~I ~~ û~ J.Jts: 

.[21] u-ol_}.ll J y.Ai.\tl ':?LlJI û~ ~ 1.A~ .ll_,.JI o~ 

19 



!J..f~I eibJ~I c;~I ~\ 

~~~~~/~~~~ 

~-Carotène. 

Lycopène • 

• [25] Lycopène .J ~ -Carotène ~ :19 JS.JJl 

Polyterpenes ô.l;l.all ~.Jill -.J 

.u...i.... ~ ~ wfo ~.J.JJ:'jl wl.l:o..J 04 ~' ~ i..;y.:.::i 

\ \)=/ \\_ 
\ - / \.. \. 

'- . !~l \ -. . ~. ~,____; \ ~ \.. __ _ . 

caoutchouc gutta-percha 

. [25] gutta-percha.J caoutchouc ~ :20JSJJI 

~l.i.:1-i.Jlll p.~ -2- 3-3 

..b..till JS,.!ill .JA .J Isopentenyl diphosphate .lb...\~~ ~ji 'C5H8 ~~.JJ:'il 0-4 ~ï; .~. 0 w~ji.ll 

.Isoprène J 

.[38]~1)1 w~I ~ ~~ ~ wl.l.l_Jl.J.uJ:'jl ~~ 

JJ'i1 aw1 -1 

~l .J '~~ ~ .JÀ.J 'Mevalonatesww~I ~ ~ .J ,wül~I .J r:.;W'jl ~ ~~ ~ .JÀ .J 

<.:J\j.J~I J~ 04 ~Ull rP4~ ô~ljWI Acetyl-COA 0-4 \.Dl..bj) ~u.JI ~_, ,w\~y....11 .J ~\ w~ji.ll 

.ô.)S4.ll ~ 04 ~~ Pyruvate 

0-4 ~fi. t-4Acetyl-COA 0-4 ~ ~Yl" .)W).J Acetoacetyl-COA ~ Acetyl-COA 0-4 ~fi. .)W) r:.;1 ~ 

~_,:.S ~.J ~} ~I ~.;li t4-.Jl.~-Hydroxy~-Metyl-Glutaryl-COA ~->" ~ Acetoacetyl-COA 

~ ~ 1~ ~ .J Mevalonate ~Y'~ ( HMG reductase)Hydroxy-Methyl-Glutaryl ~..Y~ ~yJI 1~ 

:~t....I J:,.IY' 

Mevalonate pyrophosphate (MV APP) ~yJI ~~Y' r.) A TP JI .tb...I~ Mevalonate ~ 

~ ~_,... t..s [38] Isopentenyle Pyrophosphate (IPP)~} J~ ô~ A TP~-..» .) ~ .J ~ .J ~ ~ yJI \~ .J 

.22.J 21 JS,.!.11 
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'-

tFP' rnÜz...11 c..rü11 J,....i11 

COASH 0 
} Il 

CH3COSCOA+CH3COSC.OA ., C.H3CC.H2COSCOA 

COASH 

J -

acëtoacét-;1-C OA 

HOXCH3 

HOOC COSCOA 

CH3C.OSC.OA B-hydroxy B-mètlTyl glutaryl-C OA 

(38] P -hydroxy P-méthyl glutaryl-COA yS_;.JI J:S..J.:i ~l..>4 :21 ~I 

HOXCH3 

HOOC COSCOA 

NAD PH 
----+ .. 
COASH 

Jl-hyd.-oxy '-methyl 9luta1yl-COA 

[ 
HOXCH3] 

HOOC CHO 

+ NADPH 

• 
HOxtH3 

HOOC CH20H 

MVA 

+ATP HOXCH3 +ATP HOXCH3 

HOOC CH20P HOOC CH20P 

/ATP 

HO ... CH3 \ 

~H OPP ~ - . 
0 0 ') 
...._;r 

~ . -
MVAPP ADP Pi C02 

(38] IPPyS.;-JI J:S..J.:j ~l..>4 :22 JSJJI 

f.t\/APP 

CH1 

H2C~H2 opp 
IPP 

:~le+WI-~ 

Caroténoïdes ~~.J.J\.S.lt$ ~"°4ill ~~yll ~I J,...:.I .JA.J ol_,.ill ~~1~ ~_,~li~ ~li.. tâ;.)JI o~ 

~ .~11 -1 · . J. -· ~-111~ . _t \.l.JI ~I~ ,~~ .~11 o~ 1 ~~ 1 ~6.I · -<~.li · 1.: .1<11 . ...i .l:i.I -~ .11 J -~.:11 . - Y' ~ .JJ "F- ec-- ~ ~ . - . -·Y' .J - .J - w_,... .J u::'.J.J.,,.... ...;-- • _,...... ~ .J 

~ ~I Cs <r"W.. fa ~ 01~ Pyruvate ~l!_,~1 _, (APG) ~\.à...__,! 3 .l;!à-lll ~I ~~I 

.(38] Isopentenyle Pyrophosphate (IPP) ~JA ~ ~yJl 1~ ~'J~o.le. <!i~.J '1-Desoxyxylulose 

.23~1 ~ IPP ~ ~IJA ~i ~ .J 

21 

...... 



!.S_.filll eJ.ht\.4JI ~I J-;.11 

CH3 
1 

C = O 
1 

COOH 
Pyruvate 

+ 
CHO ., 
CHOH 
1 
CH2.0P 

GAP 

CH 
1 

C=O 
1 

HO-C-n 
1 

H-C-OH 
1 

CH20 P 

1-désoxyxylulose 5- P 

CH HO_ CH3 NADPH HO.. CH3 ,)...,3 

X-cHiOPP X-cHiOPP H 
2
c cH

2
oPP 

0 OH OH 

IPP 2-méthyl érythritol 4-p 

.(38] pyruvate .J glycéraldéhyde 3-P V-~I IPP ~ J:i.l.>o- :23 JSJJI 

~~\ '~~6. ~I ûÜ;Hjl\I JS..!i:i:i Isopentenyle Pyrophosphate (IPP) .l ~I ûl.l:i.. )1 u.i"\S:i 0.o ~) 

.24 ~I ~ ~_,... ~ '(38) ~\ J 

Polymérisation successives 

+IPP 

MVA ., IPP DMAPP 

-----r--
Géranyl PP(GPP) 

i 
Farnésyl PP (FPP) 

i 
Géranylgéranyl PP (GGPP) 

l 
l 
l 

Sonésyl PP 

l 
CnPP 

.. 

.. 

.. 

--+ hémiterpènes 
Cs 

monoterpenes 
C10 

sesquiterpenes 

C1s 
diterpenes 
C20 

triterpenes ,. , 
C3-0 

Tétraterpenes 
C40 

Polyterpenes 

.(38] ûtl:HJlll ~ ~ IPP ûl~.J û.a'ts:i J:i.l.>o- DH :24 ~I 

ûU:HJlll ~ 1 -3-3-3 

1.-:_ ·.1 ~ û l . "'- 111....1.l::o. 1_ 1 _., ~ - ~1 · .c:-: ûu1.illl ,ûULilJl ûu . '-:11 ,\.s .. -:c .11 ~~ ..b~ ûWi .-:11 ~ _; . • . ~ . . ~ u--i - --Y _,... u_,.... . -- .J :U""""' ~ __ ...;-

.i..-j~ ~ .l;i. Taxol .;~1 ~jlll ,~l.:i.ll ~ û.J.l:i.. i)ül4 .J t1bll 1..:-J~ Jij >.le.~ Li 11\ .J ..»u.11 ~_,!_, 

0.o û\.,ûll "-:!~ > J-:i ~t.... û~Jlll ~ ,~1.J ~1 ~ ~1 r.;)l ~>~<il w\..b_>...ll ~~~' 
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L 

!j~~I e>f..tt~I fll J.,....ill 

,~ .llyi ~ '-4S ,~t...J.JI ü~ U_;.JI üt.....:Ji:ill .J ü~ ô.ll...4... .li~ ü~jill J,.w ,üül~I .J ülyb.11 

.[34] (ü\li~I Ji.i) ~yiy\ .Jt (üü:l_,_J\Sll Ji.i) ~4-~ ü4l\1 ~ ô~ ).;.ll ü~jill 

les alcaloïdes ~1.l:t.Jlill :la.:1..l 

..:'...11..,ù ~ ~.J ':i:lll ,0,li_;yill .ll_,li ~ 4-!Ll:ïS:I ~ ~ ,~\ .liA 4..ji.i ô_;~ ~ ~ ~ ü~JA ül.ll_,lill 

Â.!.J..>- ô.ll_,li 3000 0-" .fol J.-9 0-" ~Wall i:J5.A:i .li.J .[10] derosne rlWI ~I~ r-1804 I"~ (papaver)~~\ 

4000 ~J J.-.; 1978 i}.; 4'.l.l_,li 4959 y_;~~ ~J 1973 i) A.l~I ül.l.l_,lill ~ ~ '-4S .(40] ~~I ~.Jill 

.(13] ~l_;jl ~ ~"4l1! A.S.1-11 0-" Ajj~ 34 ~!_;:. ~ ül.ll_,lill ~_jJ .(2].._,.i~I ~Jill U.JJ- l.ll_,l! 

~l~_,ri.11~1 

c~l ô_;_,.-~ .;l ô~ ô_;_,.-~ ~l üu"4l11 ~ ~.fJ .(41] ~ ~~ ül~ ~ ~.Jjï Ü~JA..,,. ül.ll_,lill 

':i_jj::..:3 '-4S .~.;_fol! .J ~}JI 'W~.fill .)c. ~lji=-'J ~Jill ô.li- ü~JA ..,,..J '(13] ~'il ~t-'JI ~ 

· ~\ 1.:. t.l':I\ ,Ô _t.L 4..ii.- Ü~ ,Ul.c. ~ ü\~ 1.:CI ~ • .• C\ - • , - Â...,..j~ • ülib. l- ü\..lJ .t:I\ 
~ • ~~ _;~ · · JA - - ~.J - ...>:-~YY . ...>:? c.s- ~ 

J&b...a ~I Js..:.:; 'ô-'=l.b:i.o Y.f:. ~I ôJA ,w1)1.; ù.,lll ~ ü~JA ~1 ~ ..,,..; ,~j Jjt.... .JI '.J~ Y.f:. 

.(23] ~w1 t4 ~ 

~1~1~-2 

.Ul.9 46 -' -· :11 t.ô'.1J:a '·:i'Jt.-:i....I . ...! 1.•"'l~.:.1 11~1\.J ,;i..,.j~I '· .. c1 - t • . -1 • . ...! ül..lJ .t:t\ ~'J 1 .t:.: 
• -·-"~ "'tt"" .J.J '11"" .,,-~ i.r- . .J - - - ~y .J ~~ ...,- ~ y-' 

~ ~~ I"~ ~ ~ 'J .uµ ~ .ül.i.!.Jl:âll 0-" Jj4JI ~\ 11\ ~ ~ ~ ~ .bi9 ~l.J U"t....1 ~~ ,) ~I 0-" 

ül~ 1.-··- ü~ --- -'I ~. . .. <. ~ 1- J.~\i'JI ~ - - 'J ~ 4Ô~l -'I ~ --- .11 I! l..l . .J - ....ii -~'1 ~ .J ~ (..)A ~ c.s- ..r- ~ ':$~ _,. ~ ~ ...,-~ ,.,-...>-- .J 

(-· ) • t.•.lu 1.u.o.:.. ül.ll .t.:11 ~I -- · I '- . llil .lil9 ~'\..i..sll .le.l -~'l ~ ~ ~l...i..s · u-LA . me c;-- . _ . ~ ~ ~ u c.s- ~ _ _ _,,., . . _ _ ~ _ 

:~ wl ~ ..lJ_,li ':il f"""l 0-" J_,';1 ~Y.JI ~l 'Nicotine :Ji.i 

y _;y~I 0-" Atropine ~_,y"";I 'Nicotiana wt.:...lll 0-" Nicotine ..lJ_,li ~ ~ <;:lll .J <.r"4lll ~I f"""I 0-" 

0-" cocaïne .J Atropa belladonna 0-" belladonna Ji.i ..lJ_,lill J...WI <.r"4lll t.;.ill f"""I 0-" 'Atropa 

().!A\:ip._;'JI ..lJ_,li :~ ..l.;!_,lill i> ':ijb...JI ü\..,üll corn.mon name ~LlJl f"""'Jl 0-" Œrythroxylone coca 

Narcotine 0:!'.îfi_;lill .J 'Emetic ~~ '-.:JY Emetine ~ .lii . .i.:il~ ..lJ_,lill ~..,,l~J:!ill ..»Ji:ill ~ 0-" 'Ergotamine 

Ji.o ~I f"""I 0-" .J Hygro=moist ~ Hygrine Ji.o ..lJ_,lill ~I <..>"'l~I 0-" ' Narcotic ~ '-.:JY 

ô.le-1.i ~.fJ 'J .ul ..):!:1..YI ~ ~.J 'Pelletier rlW' f"""I 0-" pelletierine .li_,!!_, Narcot .l_;_,111 f"""I 0-" Narcotine 

.[2]ül.ll_,lill ~ ô~ 

~1~1~-3 

r~ _y. ,'J~ ü'i.Jb.Jl fol ü.ï\S ~.J ,ül.ll_,lill ~I ~ ~ I"~ ~_,! ü'J_,6.JI 0-" ~I ~ ü.ï\S 

:i.I' i.::.i~ ~ ~ ~l ül..lJ_,lill 4-:ii ~ <;:lll Heganauer rlWI ~ .J ':i~I ~I 

.[2] ~\Sll ûl.lJ_,lill _, ~.JYl ül.i.!.Jlïll t4;ï;i.,.JI ül.lJ_,lill 

~\ ~IJ;.Jlill -1-3 

0-" fol _,I ô_;~ i> ~41-Jl 4=iih ~ <.i~ ~J.Ï:!.41 ~~ c~I ~ i> üül..,ül4 i.::.il.i.!.Jlïll 0-" t_,j}l 11' ~l_A! 

~ ~ ~ w!! l.aWI ~1_,:.. 01\ ü.ï\S <.)!.; '~.Jlâ:i.G ü4"_;.l.! ~ll.J W;\.[J..o cr...,,l_,.i-..):9 .»Ji:; i.::.il~.; t.at.... i.::.i~JA ,i.::.i.;jYI 
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'-

t.j fWI e.if~~I ~WI LW! 

~ ~.J.Ji:!.lll o.J~ ~lji ~ .J 0~U ..#- ~I ~ Aristolochic ~_,lji...>.J\rl ~6..J ~fil\ .li_,!§ Ji.. ,.fil:l CJc. 

.[13] ~\!~_;si ~6. ù~ ~4)1 ul.lJ_,lill ~ '~4lo ~ 

4.J"JI ~IJLJWI -2-3 

~l.:I . ...! ül.lJ .1-.:l\ 01\ -: .l.:.-: - 4.i.ilü... W:i. . ...! ü...il 1. • • .-::1\ 0 ~ ~\ üli.w '.il . ~ . 0 Uc. ~ :U- ~ f'"'-1J • - • ~ - '11":' ~ JY"" .r J - . - 0" ~ CP .J • 

.)) ~I ~ 0.!~'ilJ Mescaline ~I Ji.. '-:4_jill '-:l..ll:.ti ül~ ~J ,:î;ï;~\11 l.).i::it.-..)'1 0.o ~1..,ùll ~\ri 

.[2]~~101\ 

~lSJI ~l~I -3-3 

.[2p;ïy)'I l.).i::il-..\rl ü.o ~1..,ùll ~'JI ~l.l ,~ ~ ~ 'j ~IJ ,~'tll ~\.ill ül-ll_,lill ü.o ~ ~ ~ 

:'-4.\ ül~\ 0-> ~là ~ _j ~ ~ ~I 01\ ül.l.l_,1§ ~ 0->.J 

O.J~ ~.J y.....:i. ül~I ~ ~ \...6. B-skytanthine 04.J.)ll ~6.I ül.ll_,J:§J Paravallarine ~J_;l... wl~ 

• 1\ ~1..i.lll ~I . ...! • .-::11 
·'-'· - . - ~ ~ .JY"" 

~~!~·!· 

.l.:1..3 ~ · 11 " .e WW... · ü\..6. · · 1\ • ...! · 11 - 11 ..a. \...6. WW... · ;ijbj\ . ...! ~'I 1- • -· o ._-, 1- - -• U"""""'J . J:P . yw ~ u~ .r . J:P ~ U':J ~ ~J_}IJ ...r ~ r.jy.::>-J 

,~4--_'*11 ~I 0->J ~J.)ll ~~'Tabac ~I ül:ù ~ ~~ r.;~I 0;!'.ï#I ~I 0->J c)!.l.l~I ~~ 

purine 0:!.J#.1 ~~ ,~t.:....!.:JI ül:ù ~ 0:!.)44}1 ~l 0.o CJ:l.J:!!)JJ;I ~~ '01.fi..JI ü~ 01~.J-1-.J ~.JY.i..i1 

u 01;;,,.~11 ù~YI o-l\..a ~ ~~ r.;~I Œ9.J_,.JI ~I ü.o 0:1~1 ~~ 'r.i~I Jl.J) ~ ~~ r.;~I ~1.Sll ~I ù.o.J 

.} ~JJJ 0.!J~y...ll ~I ü.o ~J.Jjî...iYI ül~I ~~ ,~\ ~I 0->J 0.,l~J.)ll ~~ ,~t.:....!.:JI ül:ù 0-> 

_,hi~ .l~_,.JI 0.!fa~.J)'I JA ~~\ o~ 4-kWI ül-ll_,lill fÂI ù.o.J J~)'I ~~ ,jj":/_,..JI ül:ù Jl.J.JI jwJ 

-{ f[[ J~~/).(42)~1 ~I ~ r_;~I ü~.J\rl 
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<.Sj~I ....;f~~I ~\511 J,.....ill 

.[23] ~ ~I ~...Jol~I ~ 1!11~1 ~~:ID ~.J ~IJ 

f lasse d'alcaloïde 

ouinoléine 

~ 
~HefJ 

ls 0<1uinoléine 

(() 
Indole 

O:J 
Py nolizidine 

CO 
Ouinolizidine 

((J 
Tropane m 

LLI 
Pi1>é1·idine 

Pul"ine 

0 
1 
H 

H 

t~~t~ 
l. )_# 

t~ H 

Exemple 

CH=tH1 

Ouinine 

H3 CO 

H3 CO 
papavérine 

OCH3 

OCH3 

vindoline 

HO lHJ 

H3C.~O 
CH3 o 

sénécionine 1 om 
aS lupinine 1 

[E}o- Ï'- ~D atropine 
1 

H.?fOH 

cf2 nicotine 1 

0 CH3 

HJC, J-" 
o; H l H) 

caféine 1 

25 

Autres composes 

n1 orplline 
codéine 
berbérine 

vinblastine 
rés erpine 
sw; chnine 

r étr ors ine 

cytisine 

s copolamine 
cocaïne 

coniine 

caféine 





\_ 

c.$_,.i~I W~I ~~I J-i,11 

~4 ô.lU:. ül~I ~lji:î .J '~~.l\..,JI 4.jjWI 04 U"~i 7 ~ Hyoxyamine ~I~ ~ y:iy..s ~.Jw..i ül.ll_,1§ 

. [2] lA Y.? .J citric,oxalic u:.=abl ~ ü4l14 .l=i.lji:î .,;li ~ 4faab 'J c ~I ô .JY-~ ~I ~'JI ~ ':?~I 

û4l1\ ~\J û~I ~ -6-3 

i:-1_»1 ~.JI ô_Jjil.lll ü4ï ~ w; ~~\ ~'14 ~ U..WI ü~I F ~ ~~\ ~.J ~ ül.lJ_,lill ~lji:î 

~.Jy""JI ~ Ü.J-l';l\..,JI ~ W: .J.J~I c.} _jÎ L»iSJI ~ ~ .Jlfi.Jl .J .Jl.a)I üy.ï ~ W: i:-1..:Jll ~ ~ji! ü4ïJI 04 ~ 

.J ':?~I ~I ~ ~lji:i .J nux -vomica i:-~1 JY?- .J.fai ~ .J~I ~ ~...>:Jlw'fai'JI ~ ~ji ~WI ü';ll:JI ~ .J 

..,.iY-i i:-~ ~.J 1,y:i) üb ~ t+ïl W: ft':/1 ùy ..,.iY-i ~ ~ jiS_jill 1~ ~ (,?.l{J '1 ül.lJ_,lill ù~ 4....iU:. ~ 

J~ · :ili.i .. __ 1 .lJ _1-.:11 --=- .11 . .J1 ·- 1 ü w ü':/WI · . .J ~ Wi w; ·':li · ·' A..l9 ·.< - · F _,,. Œ- ..,.i . ~ ':? :!JI""' c.S.,-..- ~ .J:!:!a-l .J .J ~ ~ . __;:::. c.J..r - ~ y..i œ-
~I ~ ül.ll_,lill ~lji til_,,. ü~ ô~I üu~l.S ~WI ü';ll:JI ~ ~ .Jt+ill .J Jµll c.;fa ~ ~ .l=o.l_,ll _,....ill 

04 .JI LJ:!.i fil\ ~ .JI fi.JI ).~ ~ w; .JWll ~ ül.ll_,lill ~I ~ ji .J yu.li ~ ü~I ~ 6. ~ .J ys.I y{J ..,.i~I 

-1 1 . .J · Li... · .• 1\ "' -1 'JI . .J .l=o. - W: >~I Wll · . · .. ôi · • 11 .lJ -'~ ~ ~Ull · Wll ; ·"I .. __ 11 "-' .).J ~ û:!"" - ...!':!6"' (.)J.Q "-' .).J ~ • .Y (.)'! .) (..)"' l...G"' .).,Y4" ~ . ~ .) ~ ~ 

(..El d$»-3U·l2J~':l1 ':?Ll.11 Jl.J) ~ <.J:!:!!l.S.!1.J 01_µ1 

.[2]~1 û4l1I 9-1..,?..4 là~I~ ()Sl..Î.J l..t+JI ûl~_,l:âll ~ ~.J:!: IV~.; ~I 

~_;llûl~I (4l4ll1 ~1}4.lll&ll ~'e-'i' <,,r.->ll e-'J 1 ~\ J.:!.ll ~ 9- • 

Caffeine,theobromine, 

theophylline Theaceae Camellia sinensis l.j~I 

Jl..J.J~I 
Nicotine,Anabacine Solanaceae Nicotiana tabacun (c.Jl-~ • .ll1)&1 

Atropine, Hyoxyanine, Hyoxine Solanaceae Atropa belladonna Li~I 

Cocaeine Erythrixylaceae Erythroxylon coca tsfill 

Norphine,l'apaverine,codeine Papaveraceae Papaver sonniferun c.fo~I 

Peperine,piperidine Piperaceae Piper nigrun .:i _,.,, "i 1 Jilill .;~\ 

Comine conhydrine Apiaceae Coniun maculatun ül.fi~I 

Caffeine-Theobromin Rubiaceae Coffea arabica ._..i_;a.ll ~I 

Theophylline ~I 

Caffeine-Theobromine Stercullaceae Theobrona cocoa )Stsll 

Theophylline 

Stryenine,Brucine Loganiceae Strycnose naxomica .,~lj~I 

Hyoxyamine,Atropine,Hyoxine. Solanaceae hyoxyamus ülfa..ll 

Lobeline companulaceae Lobella inflata 41:--_,! 

Leucoplastine,Leucocristine. Apocynaceae Cotharanflus roseus u.ûl _;l .... tsll J.l.lS 4&aJ1 

Ephedrine. Gnetaceae Ephedra sinica 1~)11 

Hyoxyamine,Atropine,Hyoxine. solanaceae datura • .)yl.lll 
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i.S ,J~I i' j;l.'i\4JI ~~I ~I 

~l~I ~ ()S\..t\ -7-3 

~ .JI ~""4311 ~I 1~ ~ ;; .J.J~'-i w.ï fo 4-.il ~ 0:!a..o ~~ y:,= ~ tA .fi _.>4j .JI ül.l.l__,lill :i _;:;. .J J.l,! 'i 

,) ~ I~ .J Jl.J.JY'-i ~lji:il Ji:;..i:i Li (J\r;. y.;i ~ .J.J41'-i ùfo (J~I J ô.Jjib.ll ül.l.l..)i ~ ül:i:!)ill ü-o ~I ~ ,.yS 

:iy:..J ~ ùl:i:.:i J .[34) ül.l.l__,lill o~ ~ ~1_,..i ~ Jl.J.JYI Lil ,ü\.l.l__,lil.l <;~I ~I .Ji ç.\..i,JI ~1_,..i ~ .J.J411 

. 'J ~ . . 'J ül..ù . ~ ùl:i:.:i :i.::..I .11 .lJ . t.:11 :i ~ • 1 w; 'Li d.ill ~I ~"W.lll 1......-=e YI . _! üb.i -t.:11 y:.. ..r-- (jQ .J y:.. . (jQ _,. :!Y"" _;:;. .J . (..) . - . ç. ~ :!Y"" 

d.~ ..i..;k ~ ~ls. (J~I ü\+i rl~I ~I ii! ,~1 y .J4-=i ~_;b (Je- 41-= ~ ü~J r:i :i! .J . [23) ü4i.ll ~ > 
Ü-0 ~Li u..:i)L:..:i...1 Lfo..o\ (ü~I Jl.J.JÎ) FI ü\+i > Jl.J.JYI ~.J.ft. ~.J '~~li.li ~\r;. Ü-0 ~)1.S.J ,ü~I 

[2] . ~I ül..ù -1 L :i.::..I - <\.Al ,ü. ,"'1.ll ül..ù LiW .u... .I.:.. ~I . - _(' .~1 1 .lJ _I;; ,_ - - \. ~1 :i.::.. A~ ül.l.l .I;; • (..) . "' .).J • . JJ:! .J ~ . _,.-..; <.i l):lJ ~ ~ ~ (.j_,..i.:o..J "e"" • .r ~ 

04.JJ.ll ~l.l.l..,Jl1! <i~I ~I -8-3 

~.-':! ü\J4ï.ll y.lè.l ~.J ,~~ JW Y.f:- .JÀ.J ~~_'*11 .l.l__,lil LJ:!:!~I ~Lli.JI ü-o ~ y. :~~"JI 

Jb.:i:! ,tr;.~ ül:i.i__,lill _foi ~~_'*11 ~_.; '~.Jy"'JI ül.l.l..)i c)J ~'il.J ~I ~ ç.~Î J~_.; ~~_'*11 

.tropicacide 4..J.).ll <fa.ob..J tropine ~J.).ll J~ ~_.;~Li ù:JJY~I 

.[2] ~.JYI J~.J 4..J.).ll <fa.ob. ~_.;<;_,li.li ..k.....yl ~ Jb.,:i.ll e:f.>" :i.i..)i Y..J :(Ù!-''i.J:1_,s..wJI) Ù:!o'"'.J:!4-11 

~~ <;~I ùiii.JYI ~YI ~I ~ N- methyl- Dpurroline tâh (Je- ô)~ 04.J.).ll ül.l.l..)i J:!.l.:...:i ~ ~l~I u.ii 

4-b- Methylation CH3 J!Lll 4..1 ù~ ~YI 1~ 'PUtrexine c)J ~ J~ de carboxilation C02 t.Y 4..1 

~ J~ <;~I 4-metylaminobutanol ~...;JI>~ .u... NH3 ~YI~~ t.Y ~ N-méthylputrexine 

clli.. ~...;JI> J...=,:î.i acéto acétate :iy:..J ~.J ~YI I~ N-méthyl purroline y.~ ~Y c)J .;1...i J_,h... 

~_;b (Je- ~.J_).11 i.Sfa.- > ô_ji....YI ~ ~ ~ p 'Tropane J Hygrine 'Dehydrohygrine ~ l.J.JY ~.J_).11 

~ ~ ~I I~ _;l~)'I ~...;JI phenylalamine ~YI ~I ~ ~ ~~I ~ ~ 4..J.).ll ~ 

.[39) scopolamine c)J 0 2 :iy:..J ~ J~ <;~I L-hyoxyamus ~...;JI ~l ~4-.i.\I 
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IS~illl e);l,J:~I u-iilll J.,..:.ill 

H3C. 

cl~o )Ji.:'"' coo 
2 Acétate-----.. 1 /;:,,... o 

(, CH'3 
/ .... 0 

tt3c 
Acétoacétate / 

/ 
C) 

N 
1 

tH3 
H-methy 1-zt pmroline 

r 
H20 

" wc., .HH-C.H3 
"o 

4-met1 laminobutanol 

rNH3 

r--'\ 
NH2 NH-C.H3 

tl-m etlîf l-put1·es cine 

Îrc.o i 
r--'\ 

HH2 NHi 

put1·escine 

rco, 
HOOcI'""i r 

NH2 { 
. ~ 

Ornithine c 
0 

H 

H3C 

coi 
2- ~o 

Hy gr ine 

+ 
CHJ 

'\,t 

JR'o 
Dehydrohgine 

+ 
C H3 

" 

~-0 
Tropanone 

~ 
( H3 

)POH 
0 
H :;-~H 

.Acides tropique 

L-lhénylala.aine 
( H 

( H3 

' H 

~ o- ,/ o-co-CH -~ (02 
\V ' ~'-3·~ 

CH20H 

Scopoline 

' t-1 

H 
1 
0-CO-CH - ~. 

1 \': 
CH2 0 H 

L-hyoscyamiilê 

.[43] ~·'J_~I .J ~~~I : 64.JJill ül.l.l_,si ~ :25~1 
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c.$_,l~I eJf.J?~I s.;~I ~I 

ûl.l.l_,lâll ~î -4 

û4lll~~~l-1-4 

:~ ~ ü4ill ~ oJ#. ~I ül.llfl 

-:ùlSï _, ül~I 04 \+Jy...i:J <.rli~ J..,tc. ~~ ~ ü~I ~ là..)_p..J 0µ ~ ,~\ o~ ..)\_,... ül~I F -
~\11 ~b ~)J:!Jill üy.1.-.ll ~ o.)y.ll _, _,....ill 4...J:..i.JI .)\_,JI _;fa. r_iiJ 4-.ï.o ~1 _, [23] üwl~I 04 ~1 

01..fiil '~~ ~ .l3c. ~) 46.ll ü! J ~ ü~I ..)\.i... '/ ~ _,_ji.ill ~ ~~'JI 0_,y._JI ~~ ül.ll_,l'ill y.'.W ,~"\üll 

ü\..foyi o_;_,,-~ 4-.i.o ~ ü~4 ~L..JI .ll_,.JI ~ti:i lA..l3c. Ui:i ~l+i ~\~ ül~I ,~~\ ~"\üll ü\..foy.ll 

[2) ~I .iû~i . ....9 1 • • .l::.i:i:...i ..i...i o t....;,, • ~ _t;; • ......- -e-: :!J . .) ~ - :J"' 

~l~"il-2-4 

:~ 1.4 ~ J-:i..,:i_, .[44) ~ jfolfa. YY ~\ ü~I ~ AJW ü\..foyi ül.lJ_,lill 

.[2]~Jy"\rl <J,.. ~I ~~ c:"-"" J '~_;ts_MI <J,.. ~I ~ ~ ~ .ü_~\ yb_, ylill ~lyiÎ 'Jh ~ r~

.(44) µ ~ _, i.fo~I ü~ 04 0.li_;_,.JI o.)\..i <J.. <;.F.;...ll ~\ jlr.JI ~.)Si ,ë~ _,~fa .li~~

~ .l_p.._,.JI Atropine ~_,y"\rl <J,.. <;_,_li <fa.46.ll _, ~~I ülj\__>9'/I Jli3 4-ïY ~kAYI _, o.A..o.11 ül.....Ji:il ~ J-:i-

.[44] o_;~l.lll _, ~\ _, ül_fi....11 ü~ 

4-!L..;,,J 'YYLJI ~yi 04 ~I Ü:!:!~ ~\:àj) ~l <.>..)I ~I _;t.;...!ii ul9 ~ o..)_p.._,.JI Quinine ~I o..)\..i u~I 0i w;_ 

~ .. c;~11 . ....9 • .. < .~11 1 • ..)C.w , • --'I ·1._ 11 A..W:l 1. J-:; -:11 ... 11 , ct.:.11 . ....9 o..) .. 11 .· ... ~\Sll o..)\..i 11 - J~ ~ Jr"Y' ~ - ~ .)~ -· ~ ~J ~ J..,.. ......- _y:;._,... l.j;::'" c.r . 

. [45] ylill ÜW J..,c. ~ J tl~I ~:')I.e.~~' ~I o_;~I ~ r~ w; '[44] o.filill 

,~\ j~I J ~I jl+;JI ~lyii ~:')I.e. ~t 04 o~ ~ ü'J\..W,...I ~JY~I J 0:-4~J:!4-11 <;-ll_,l'il lfol

.(2) tl~ _,i üt..-lîi _,t ~ 04 4+:--~ t..i _, ~ ~I ~YI~ u\..4j w; ,0u....\'1 r-'l'i ül.&...o 

û\.l.l_,lâll ..)~ -5 

0~ 0! ~ ~t.-:i....I 0µ o~I Wk.iJ 1.):a.ï _, '[44] ~ jfolfa. .)Si_, '[2] ~1 o~ .)\_,... ül.ll_,l'ill F
~ ~I ~ oyl! Conine ~fill .ll..)i ~<;fa:..= <;ill 01.foJI Jl_;Ji 04 ül..il_p ~ 0µ ,~ ~ ~~ J l_;h 

.[2} <;Ml ~1 ü_,... 

.l~jl _, ~I ~ ~L-'/I ~ ~ ~tsll o..)\..i ~<;fa:..= <;ill ~YI <;LlJI y~~ .l.,,\.)'/I 0i ü.{J .l! J -

.(45) J_;\14~L-'/I J ~I 01.ili J ,ylill ü4~ 

ü~ Jl_;_,i 04 4. 0 1.;;.,,011 ~fi.:!.i.11 o..)\..i J-:i..,:i U... <;y;.:.~ ~tsll c.Jt-:i,...I ~~) ü»l i!i~I ~ _, _ 

.[44] Tabac ~I 
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Camellia sinensis ;.:;,ul ~ _,l ~I ~I ~I J.,..,.ill 

Camellia sinensis ~ c) ~I cJ~I da;'JI JI,,.. -1 

Camellia sinensis c) ôJ~..,...ll ~I ûlJ.&l.. -1-1 

Flavan-3-ols-1-1-1 

üc- ~_,_;..-li~ ':?Ll.11 ~~ ~ ~t..}il _, ~I J:,.l_;.o ~ ô.l_?._,.JI ~.._,.ï_,i)li\1 w4$_;.oll ~..J.iYI ;;~\ri 

.~YI ':?Will_, oolong ~_,l_,I ':?Ll.11_, -l_,....y1 ':?Ll.11 ~ ~)'I 

..>4'"''11 0_,lll ~ J_,_;..-ll _, ,<..>LlJI Catéchine ~ ;;~l w~yJ ~I wlpl ~ Ûl.J?-1 c!J~YI 0-<i ~I 

~~ u-lJ Catéchine ~yJI l~ ~ _, '[33] ':?Llill ~I J_,.lll û.bi:.l c.Fill _, -ly-iYI ':?Llill ~'JI_, 

~ % 21-8 _,~\ri ':?Ll.ll JI_;_,!~% 25-10.J ~)\':?Will ijl_;_,Y ~4JI o.lWI 0-<i %30 üfa.J Flavan-3-ols 

.[14] V r!.; J~I ~ ~_,... ':?Ll.ll ~ ~t....\rl w\;.i.~I _, -l_,....\11 ':?Ll.11 Jl_;_,I 

• (14].#'11 cJUSI c) ~t...'JI û1~J·t:·i1.Sll :V iJ.; ~I 

tlom Ab r~vïatïo 1t Fonnul tlëv loopëe-

OH 

Catechine c H~H 
OH 

OH 
UH 

Epicatéchine EC "oW6o" 
· 'OH 

OH 
HO .OH 

Epi ca 11 o caté chine EGC HO«EOH 

OH 
OH 

OH 

Epi caté chine ECG 

HOioëê:OH 

OH :& gallate 

HO OH 
OH 

~HOH HQ 

Epi ca 11 o caté chine EGCG 
gallate OH -<i 

HO ()H 
OH 
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Camellia sinensis ~ ~)~\ ~1 ~1 J..,...ill 

Flavan-3-ols ôJ....&S\ &- ~üll ~4S~I -1 

~ ~I 0A peroxydase_, Polyphenoloxydases c..::..it..yy4 ~l.:i:i ECG _, EGCG 'EGC c..::..il_#. yJI 01\ 

'-94-}I o.:lWI 0A %20_, 2 ~ ~.J:! 4-ï..i ~I_, J$ Thearubigines _, Teaflavines 4.êyt-a fo';I_, '~ ü\.#.y 

. .;)_,..... 'J 1 (jl..tll i,j 1 _)J 'J 

~l Flavan-3-ols Jl B tib.11 o~i 0A wfi!i ~fo 4h~ i~ Thearubigines _, Theaflavines ~ 

.26~1 i.) ~_,.JI ~I i.) ~ [14)orthoquinone 

r ~ ûa:{OH 
,,,,-·· ··-....::;r '·oH 

Flavan-3-ols 

Polyph~noloxydas(!-

I 
o~ 

Ex(!-m11I~ av~c rEG C OH 
)~rOH . 

tto,_:,r o1J·..P· ' -OH Potyph(!-noloxydas(!

~,,. .._,..1-.0H 

OH 
EGC. 

0: 

l( 
Orthoquinone 

0 
0 

oè0~1:-x:t 
'l OH 

OH 

OH 
3 .5-cyclob@-xa4ie11e-t . l-dione 

[14]EGC ~ <) ~l .J Poly phenoloxydase ~..J.i\i flavan-3-ols ô~Î &- c).J'il ~~I :26 JS,.!JI 

. ~ i,j_;b 3 t 4i-Y J~ wl ~ orthoquinones Jl c..::..il:â:i..!:..JI 01\ 

c).J'il ~' - 1 i 
• ~~\ ·~ ~ ~ . 4...6\ ~ 1.....6 •. :.Cl\ Ü~ • Jc_\..i:il\ . Thafl • -·-~ • • _ • ~ • ..J _ • Y' _, u~ U:H <.>" e avme ~ 

: Jc.l..i:ill ~ï ~.J:! i)l_,.JI ~I _, (14) épicatéchine gallate _,i L'epicatéchine' 

"°'(J '. Ï;( M 
°"4 

3. 5-cy clobe x adiene -1.1-dione 

+ . o.i 

"°v-fX .. 
l..-1',.. ' OM 

ON 

é1>icatéchine ou catéchine 

<>t 

'\. ~ 
CO: 

Qj 

Y)... 
_i;_r~ 

\, ... 
theaflavines 

• (14)Theaflavine c)! orthoquinone.).J.)A 4ï ~.J:I JS,.!JI :27 JS,.!JI 
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Camellia sinensis ~ ~ _,l ~I ~l...ill ~IJ-ill 

:~ galloyl JI ûL:. ~JI~~~ ûl$.;J1 o~ ~~~Les theaflavines 

~ \....6 Theaflavine ûl$JA' Theaflavine-3,3'digallate 'Theaflavine-3'-gallate ,Theaflavine-3-gallate 

.[14]i)li:î..>1 ~I ù_,l ûl~ ûl$->° c/'J 28~1 

Oil 

,,.· ........ · .. .., âtl 

1 ' 1 -1. 1er"'\ .. -•, o ..... , \..Of 

' "' . )-· . °'~o ' ' "°·1~· 1 ·oy-'-· .. <'"~.DI 
. , , ·-·· OK 

théaflavine 

c'l/· t _ ()t 
m -:. .... ·a· ...... ... 

. /~ . .>- at 
lof() .•• ·, 0 • =o r •. r _ .... 

'<_,·· •• , ()t 
1 ·-· ·0 

(jj l° , .. 
lolQ J~,()t 

théaflavine.-3-gaUate 

. Ill Cjfl 
f l,, ,.at 
.. 1 

Oil l 
f"' .. -. 0 ' O(»t 

IO ,,,l 0 l ,.r-: 
/'-~t"·Cïf 

tlf>l,;·, . 0 J =o 
~ .. l J '-"'"• (»! 

611 - àî 

théatlavine -3'-gallate 

• [14] Theatlavine c.::.a4S~ ~I u4aT :28~1 

~t 
r.........-. 0 a 

,C,J.ol r( 
MO - ~DIA 

~-ço:? 

llO!tlOll 

théatlavine-3. 3'-gallate 

~l~l-21 

o~WI 0A 0.013 - 0.05 0A) ~ ûl\!Y.i- Theasinensis ~ ~J c.p)d d'orthoquinones û~ Jc.\.â:i 

.29JS.:JI ~~.,...~J.,>h.JI ~'JI J [14]1983 ~~1......AJNishioKù._>k<)A~I (4.!4JI 

3. 5-cy clobex adiene-1.1-dione 
+ .{,..oo ---

~~-:. '"~)Jl .... ' Oil 
..... JI,._. '~ 

Et;C ou EGC1; 

M --~/~ 

;C):Q 'o_,l;l .. 
. ~ 

IO,. :--. 

to Oii 

"(1(0' 
l: ) " 

theas inens is 
A:R=H 
B:R=G 

avec G= 

• [14) Theasinensis ul!orthoquinones.JJ.>' 4Sî :29~1 

Q"i 

OH 

u.&:. ..,Je. ~t.... J.fo...:! Theasinensis ~\S.11 ~t! TheaflavineJI 0A _;Pl ~~ Theasinensis ~ 

.ûL:.t.... 4 ~} ~ Theaflavine 
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Camellia sinensis ~ ~)~\ ~\ .!.il~\ J..,:.ill 

01,.,.,,j'lt .J 01~1 i,,A ~' ~' ~ 01 ~' üt....1.J.ll1 ,-.;:il 01 ~~fi~ Jh--*9 ~'11 ~L.ill ~ t.ei 

.[22) ül.l.l~~I i} ~~'JI ~Will 0A ül_J · o,; ,,,e \+i\k. I ~ 

~t:i,jl U!ji üt.P->4 .)c. ~ji::t.;, .ul ,~Lll10A ~ tl_,.ïl ~w ~Ji: 'i t..e .)c. 1_,k. ~1 ~411 0A J->9 ;;~ .-,;;1 )P> 

4.p.J\tl ~ ~L....:.31 i.>Ol,;c-1.J~ ~ ~.J Histidine ~\tl J~ ~ .llfo ojl.e c.,,A.J 'Histamine 0:4~1 

..cll~.J ~t:i.."*1l ojl...A.JI ~~~fi .i,,....ii c:...,.h; ~ \tl ~Will 0\.9 ~ .)c. .J ... .;.:)1 J t~I jl.))J ~I 

122] lA .. ~u.w . . ~li.!ill ~L....:.31 ~ • ...r ~UA J - .. 

oj_,p.._,.Jt J-*'11 ül~ f'jiJ.J ~I IS.?.-A ~ 1+-\....Ai...) i:.fi.o= ~ ü4.fi.... ~! ~~1 J,i~ >Amylase Jt ~ )P> 

~ \tl <;Llll J.Jü:i! I~ .~I <) fi.JI üYJi..-~ .)c. ~t....:i ~~ I~ J Amylase ri..J.ï'il ~ ~'il <;Llll ~ 

[19] o/c 87 ~ . ·y1 ..b~ - . .. • 0 •• r-1..Y (.$~~ 

ü\.c.~)'I ~ ~l .JlS'il 0A ~~1 i) f"'il....; ~'JI <;Llill 01 ~l (Kiev)~<) <,,rl").J:!~I ~ J,-ji )P> 

~J J...a:i Le~ ~J U!ji ~'JI ~Will<) oj_,p.._,.JI Œïllll ü\..:$->4 0i "~ylA".Jfo.lll lAIY-°"! ~I t....1_)-lll ·-·;/ilJ 

.(22) ~_jlll ~l__p.11 J~ .)je. ~l-*11 ~J y_,.,...:ï:i ~ ojl.e c.,,A J 90f'.J:.iY'l~I ~t..-'.i..ol 0A %30 

~ ~ j»-'4 JJ~fill 01 J_,ij \.e.)jc. llll Y.J;. ." LDL"J.~ J.J~fi J" HLD"~ JJ~fi ~ 

f'.J..>J-\tl ~y~ ).~I JJ_Mfill ojyj.J" LDL" i-'4 uJ_;a-JI J .JL.411 JJ~fill .JÂ j~I 

~1S.l10l 11_,...il.el.Jl.e ".J~.J~I ~I ~J .c.J:!:!ly!ill ~~)<;~Y J c.J:!:!I~ ~l.lll 0ljl;JI .)c. ( ~~ d .. z .... y) 

.[22] .JL.411 JJ~fill ~ly 0A ~~\ri <;\.:JI~ oj_,p.._,.JI 

f'.J)t (Jllti.a .J ~ 0A J}ij J ül:i....J~1 0t.by..i _,....ï ~~'il ~Ll.11.; oj_,p.._,.JI EGCG ojt.e 01 üt....lyll ,-,-; 1~1 )P> 

.[19) ül:i...~t 0t.6~ ~L-'/I ~ i.>0\b..il.J ~\ri <;L.ill c)WI ~'Il~ oY:.~ ~ j»~ J j_,p.._,.JI 

.[29) <;.i-11 c:.ftll Jlfol i) l.elA l.J_,.:i Y..l: ~YI <;\.:JI<) j_,p.._,.JI Quercetine )P> 

u.iil ~.J Ôj.J.;)U ü~ _»iLi ~J, <ij.J)1 ~1 ~I (Jlli....l c.;A ü1.l.l__,.ï~1 01 ~).;!l.e->9 t....1y ~ ~! w; )P> 

~ 4Jl..-:i...! J,-1 c.;A .J y~ ojl...A.JI 1+-1_,:.. 1~ J 4.pJ'J1 )~ > tA_»J~, ~14.pJ\tl ~w J}ij üi_,ll 

~\.c._,ll ~I i.>Ol->4\tl ~ ül.l.l__,.i~ ~1_,ll ü~l .bi:i_ji.J ~-.J.J ~Ji 4.pJ\tl ü\.:.obS ~I 

~41y!ilt ü4L-'/I ~ji üylec. ~ 4.1:..1.lll ü~_>JI > ~4.Jt ~JI ~l:ill oj~l '+ïl_»J~ Cardiovasculaire 

. ~t+ïl'/1 _y.1_,l:J\ l..;:t J ~I b;:t Ji., 

ül.l.l .. â"'1:11.J ~t li~ \tl J ü:i .)je. 1 - 1 _t;;~ wlill ~ ül~ 4._i\.._\ll 1 L.! 1 _t;;~ ti:il.J .11 t....I .lll i.::..w.i ~ ~ ~ .,,...._.. . - - J ~ '->"""""" .J . . . t ~ '->"""""" - -~ .) -· .J ,.. 

.(19) ~\ri ':$Will~ oj_,p.._,.JI 

.ipjl J ~I ô~i JW .b..!il.i ~.J _µ~~<;Will~ ~I IS~YI ül.l.l__,.i_,9.:::WI ~ J (CJ:!:!Llill) CJ:!:!!LS.ll )P> 

<) ~l ~ ù~ 01\ J..ill oj.J.J 'IS~i ~ 0A rJ'il .J ~(JI!~~ .J '~ 0A tWI ~ ~ ~ yi...-:. YIJ 

,4-iî.w:.l:W) .J ü~I ~ ~ _»J'U 4.l ~ \tl <;Will 04 J_,i.11 ~ ~! ~~1 ~ ~__, '(JllWl4 .JI ~ .Jy..:.11 A..16. 
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Résumé 

Cette étude nous a permis de connaître le thé vert Camellia sinensis .II est parmis les ·plus importants 

types de la famille Theaceae. Le but de notre travail c'est d'étudier les différentes formes 

thérapeutiques de cette plante à travers l' analyse des composés du métabolisme secondaire, les 

principaux types de ces composés sont des polyphénols: Flav~m-3 -ols, flavo.rioles et tanins, nous 

trouvez ·aussi les alcaloïdes et les terpenes.Il y a une grande efficacité biologique de ces composés 

biologiques sur les organites vivants, d' après notre recherche théorique on a observé que: l'avons noté 

- Les flavonoides sont des anti-oxydants, anti-cancéreux, anti-ulcéreux et anti-allergiques. 

- Les tetraterpenes (comme le carotène): sont des anti-oxydants, Ils protègent les cellules contre les 

effets nocifs des radicaux libres. Ils règlent le glucose du sang. 

-Les alcaloïdes (Comme:Caféines, Théophylline et Theopromine) : ils activent le cœur, le foie et 

récupèrent le corps. 

!Mots- clés : métabolisme secondaire, thé ~ert, flavonoïdes, huiles essentiel, .efficacité biologie. 
!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-· 

'Abstract 

This study allowed us toknow th~ green tea plant Camellia sinensis is the type of the most heinous 

types of family Theaceae and this study aims to identify important therageutic .plant for green tea 

through the study of metabolism secondary compounds in plant and most ofthese vehicles are multiple 

phenol: Flavan-3 -ols, flav6noles and Tanins, as we find alkaloides and terpenes. The effectiveness of 

these compounds on biological organelles living, as we noted during our search of that theory: 

-Flavonoïdes an anti-oxidant, anti-cancer, anü-ulcereux and anti-allergic. 

Tetraterpenes (as carotene): an anti-oxidants and works.to prôtect cells against the harmful effects 

caused by free radicals, and control "high blood sugar. 

-Alcaloïdes (Comme: Caféines ,Theophylline and Theopromine) enabled devices for the heart , liver 

and recovery for the body. 

Keywords: metabolisme secondary, tea green, flavonoïdes, essential oils, efficiency biology. 


