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PPAM : Plantes à Parfums,
Aromatiques et Médicinales
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2. LES FILIERES PPAM 2. LES FILIERES PPAM 
Mise en place d’une filièreMise en place d’une filière
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14

!+KK+075362$[$(2E&032$2(+21''+&"2?$(56(2$05+/(3+F7&2$17$
E15+3+F7&2
860&22+36$)&$E"691+"$7'&$51,+23+F7&$)&$2310\(,&$17$
69&'37&55&/&'3$)&$E"6P3"('2K1"/(3+1'

o7(5+36$)&2$/(3+L"&2$E"&/+L"&2$[
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• MEE&5(3+1'$)B1"+,+'&$WMrX
• C')+0(3+1'$)B1"+,+'&$E"136,6&$WCe-X
• HE60+(5+36$3"()+3+1''&55&$,("('3+&$WHDeX$E17"$5B(5+/&'3(+"&
• O&"3+K+0(3+1'$A+1

4(+2$(33&'3+1'$(7R$01'3"(+'3&2$5+62$V$0&2$(EE&5(3+1'2$17$
0&"3+K+0(3+1'2
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Mise en place d’une filièreMise en place d’une filière

41)(5+362$)&$/+2&2$&'$E5(0&$2E60+K+F7&2$[
M$5($E5('3&$W(''7&55&$17$E6"&''&?$.&"A(06&$17$5+,'&72&?$
0753+96&$17$0155&036&$##X

M$5B73+5+2(3+1'$&3$(7$/1)&$)&$3"('2K1"/(3+1'$73+5+26$[
) 5B63 3
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• 9&')7$&'$5B63(3
• E"6P3"('2K1"/(3+1'$27"$E5(0&

M7R$01'3"(+'3&2$"L,5&/&'3(+"&2$[$
• E.("/(0+&
• (5+/&'3(+"&
• 012/63+F7&

M7$/("0.6$9+26$[
• /("0.6$)&$/(22&
• /("0.6$)&$'+0.&
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M73"&2$E1+'32$V$01'2+)6"&"$[
MEE"60+(3+1'$)&$5B&'9+"1''&/&'3$3&0.'+F7&$&3$20+&'3+K+F7&$
)7$5+&7$1g$1'$217.(+3&$)69&51EE&"$5($K+5+L"&

n15(3+5+36 )&2 /("0.62 [
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n15(3+5+36$)&2$/("0.62$[
• EA$)&2$)B(556,(3+1'2$73+5+2(A5&2
• EA$)&$2607"+36$2('+3(+"&$[$(EE("+3+1'$)B&KK&32$31R+F7&2$

:27"&$)&$5B&KK&3$/("\&3+',$W27"3173$&'$012/63+F7&X

C)&'3+K+0(3+1'$)&2$A&21+'2$MnM8D$3173&$(73"&$63(E&$[
• 01''(+22('0&$)&2$/("0.62
• A1''&$(EE"60+(3+1'$)&2$)6A170.62
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Problèmes et difficultésProblèmes et difficultés

TR&/E5&$E"(3+F7&$)&$)+KK+07536$[
@($A722&"155&$WM"03123(E.Z512$79(P7"2+X$[$
('3+2&E3+F7&$7"+'(+"&
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D&'&7"$&'$("A73+'&$[$

•• T2E(,'&$[$I=$T2E(,'&$[$I=$JJ IQ$`IQ$`

•• -(Z2$)&$5BT23$[$S$-(Z2$)&$5BT23$[$S$JJ b$`b$`

O1//&'3$E("3+"$)B7'&$/(3+L"&$E"&/+L"&$9("+(A5&$E17"$O1//&'3$E("3+"$)B7'&$/(3+L"&$E"&/+L"&$9("+(A5&$E17"$
(""+9&"$V$7'$E"1)7+3$K+'+$+'9("+(A5&$)7$E3$)&$97&$F7(5+36$s(""+9&"$V$7'$E"1)7+3$K+'+$+'9("+(A5&$)7$E3$)&$97&$F7(5+36$s

Thomas DI PASCOLI
Plante qui contient des dérivés d'hydroquinones, ici un hydroquinone lié à un sucre (arbutine) qui a un pouvoir antiseptique urinaire. selon l'endroit de la provenant de la busserolle la teneur en arbutine sera variable. 

Thomas DI PASCOLI
2 producteurs différents a donner dans une AMM.
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2. LES FILIERES PPAM 2. LES FILIERES PPAM 
Problèmes et difficultésProblèmes et difficultés

-"1A5L/&$)&2$"(0&2$0.+/+F7&2
O(2$)7$"1/("+'$W01/E12+3+1'$)&$5B.7+5&$&22&'3+&55&X
•• MK"+F7&$)7$'1")$[$$0+'615$/(h1"+3(+"&$MK"+F7&$)7$'1")$[$$0+'615$/(h1"+3(+"&$
•• T2E(,'&$[$0(/E."&$/(h1"+3(+"&T2E(,'&$[$0(/E."&$/(h1"+3(+"&
•• G"('0& [ 9&"A6'1'&G"('0& [ 9&"A6'1'&

19

G"('0&$[$9&"A6'1'&G"('0&$[$9&"A6'1'&

-"1A5L/&2$)&$K(52+K+0(3+1'$17$)&$01'3(/+'(3+1'$[
T0.+'(06&$&'$E"19&'('0&$)&2$:HM$K(52+K+6&$E("$-("3.&'+7/ 2E#
M7A6E+'&$&'$E"19&'('0&$)&$;17/('+&$[$3(7R$)&$"()+1(03+9+36$tt

O1'26F7&'0&$[$E.Z31K+5+L"&2$E"+2&2$&'$/(+'$E("$K(A"+F7('32
H65&03+1'$)&$9("+6362$[$1"3.12+E.1'$"+0.&$&'$2+'&'263+'&$0753+96&
(7$@(12$W-#$G(A"&X
;72072$&3$T0.+'(06&$0753+96&$)('2$5($E5(+'&$)&$5($e("1''&

3. CULTURE ET RÉCOLTE3. CULTURE ET RÉCOLTE

G(03&7"2$,6'63+F7&2$17$&R3"+'2LF7&2$ F7(5+36$&3$+''107+36$
)&2$/(3+L"&2$96,63(5&2$/6)+0+'(5&2$A"73&2

G(03&7"2$&R3"+'2LF7&2$[$&'9+"1''&/&'3$&3$"60153&$)&2$
E5('3&2$2(79(,&2?$07537"&$&3$"60153&$)&2$E5('3&2$0753+96&2?$
3"(+3&/&'3$(E"L2$"60153&?$3"('2E1"3?$2310\(,&###$

20

E ? E ? ,

-5('3&2$2(79(,&2$[$01'3(/+'(3+1'$E122+A5&2$E("$)f(73"&2$
&2EL0&2$17$E("3+&2$)&$E5('3&2$E("$&""&7"$)f+)&'3+K+0(3+1'?$
01'3(/+'(3+1'$(00+)&'3&55&$17$()7536"(3+1'$)65+A6"6&

-5('3&2$2(79(,&2$[ E"1A5L/&2$27EE56/&'3(+"&2$5+62$V$5($
27"&RE51+3(3+1'$V$5f60.&55&$/1')+(5&?$"6,+1'(5&$&3i17$510(5&$
&3$V$5($E"13&03+1'$)&2$&2EL0&2$/&'(06&2#

!+"&03+9&$r4H$27"$5&2$A1''&2$E"(3+F7&2$(,"+015&2$&3$5&2$A1''&2$E"(3+F7&2$!+"&03+9&$r4H$27"$5&2$A1''&2$E"(3+F7&2$(,"+015&2$&3$5&2$A1''&2$E"(3+F7&2$
)&$"60153&$W%-M;X$"&5(3+9&2$(7R$E5('3&2$/6)+0+'(5&2$W=>>NX)&$"60153&$W%-M;X$"&5(3+9&2$(7R$E5('3&2$/6)+0+'(5&2$W=>>NX
.33E[ii(EE2 u.1 +'3i/&)+0+'&)102i&'i)ia2SS=UKiI> .3/5.33E[ii(EE2 u.1 +'3i/&)+0+'&)102i&'i)ia2SS=UKiI> .3/5

TR+23&'0&2$)&$)+"&03+9&2$01'0&"'('3$5&2$A1''&2$E"(3+F7&2$TR+23&'0&2$)&$)+"&03+9&2$01'0&"'('3$5&2$A1''&2$E"(3+F7&2$
(,"+015&2$&3i17$)&$"60153&$[(,"+015&2$&3i17$)&$"60153&$[

3. CULTURE ET RÉCOLTE3. CULTURE ET RÉCOLTE

21

.33E[ii(EE2#u.1#+'3i/&)+0+'&)102i&'i)ia2SS=UKiI>#.3/5.33E[ii(EE2#u.1#+'3i/&)+0+'&)102i&'i)ia2SS=UKiI>#.3/5

T4TM?$=>>=[$-1+'32$31$01'2+)&"$1'$,11)$(,"+07537"(5$(')$0155&03+1'$T4TM?$=>>=[$-1+'32$31$01'2+)&"$1'$,11)$(,"+07537"(5$(')$0155&03+1'$
E"(03+0&2$K1"$23("3+',$/(3&"+(52$1K$.&"A(5$1"+,+'E"(03+0&2$K1"$23("3+',$/(3&"+(52$1K$.&"A(5$1"+,+'
.33E[iiuuu#&/&(#&7#+'3iE)K2i.7/('i./EuEi>>NIbb&'#E)K.33E[iiuuu#&/&(#&7#+'3iE)K2i.7/('i./EuEi>>NIbb&'#E)K

O1'0&"'&$5&2$E5('3&2$/6)+0+'(5&2$&3$/(3+L"&2$E"&/+L"&2$)&23+'6&2$V$
5B+')723"+&$)&2$E.Z31/6)+0(/&'32$)&2$E(Z2$)&$5B:'+1'$&7"1E6&''&#

Thomas DI PASCOLI
Variabilité des métabolites secondaires selon la provenance. 

Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
CONTAMINATION: une petite partie du matériel végétal contaminé par un autre composé (plante ou autre).
FALSIFICATION : grosse partie de contaminée.
SUBSTITUTION : remplacement de la plante voulue. 
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-"+'0+E(7R$656/&'32$)&$5($)+"&03+9&$&7"1E6&''&$[
@&2$E5('3&2$/6)+0+'(5&2$&3$("1/(3+F7&2$'&$E&79&'3$E(2$0"1v3"&$)('2$@&2$E5('3&2$/6)+0+'(5&2$&3$("1/(3+F7&2$'&$E&79&'3$E(2$0"1v3"&$)('2$
)&2$2152$01'3(/+'62$E("$)&2$A17&2?$)&2$/63(7R$517")2?$)&2$"62+)72$)&$)&2$2152$01'3(/+'62$E("$)&2$A17&2?$)&2$/63(7R$517")2?$)&2$"62+)72$)&$
E"1)7+32$)&$E"13&03+1'$)&2$E5('3&2$17$)B(73"&2$E"1)7+32$0.+/+F7&2$E"1)7+32$)&$E"13&03+1'$)&2$E5('3&2$17$)B(73"&2$E"1)7+32$0.+/+F7&2$

@f&(7$@f&(7$)f+""+,(3+1'$)1+3$k3"&$01'K1"/&$(7R$'1"/&2$&7"1E6&''&2$)&$)f+""+,(3+1'$)1+3$k3"&$01'K1"/&$(7R$'1"/&2$&7"1E6&''&2$)&$
F7(5+36 &3 (73('3 F7& E122+A5& k3"& &R&/E3& )& 01'3(/+'(3+1'2 3&55&2F7(5+36 &3 (73('3 F7& E122+A5& k3"& &R&/E3& )& 01'3(/+'(3+1'2 3&55&2

3. CULTURE ET RÉCOLTE3. CULTURE ET RÉCOLTE

22

F7(5+36$&3$(73('3$F7&$E122+A5&$k3"&$&R&/E3&$)&$01'3(/+'(3+1'2?$3&55&2$F7(5+36$&3$(73('3$F7&$E122+A5&$k3"&$&R&/E3&$)&$01'3(/+'(3+1'2?$3&55&2$
F7&$&R0"6/&'32?$/63(7R$517")2?$E&23+0+)&2?$.&"A+0+)&2$&3$(73"&2F7&$&R0"6/&'32?$/63(7R$517")2?$E&23+0+)&2?$.&"A+0+)&2$&3$(73"&2
27A23('0&2$27A23('0&2$)(',&"&72&2$27"$5&$E5('$31R+0151,+F7&)(',&"&72&2$27"$5&$E5('$31R+0151,+F7&

@&2$@&2$E"1)7+32$)&$E"13&03+1'$)&2$E5('3&2$W$E&23+0+)&2?$.&"A+0+)&2$X$E"1)7+32$)&$E"13&03+1'$)&2$E5('3&2$W$E&23+0+)&2?$.&"A+0+)&2$X$
)1+9&'3$)1+9&'3$k3"&$01'K1"/&2$(7R$5+/+3&2$/(R+/(5&2$)&$"62+)72$)&$5B:Tk3"&$01'K1"/&2$(7R$5+/+3&2$/(R+/(5&2$)&$"62+)72$)&$5B:T

H&75$H&75$5&$E&"21''&5$F7(5+K+6$73+5+2('3$7'$6F7+E&/&'3$.1/151,76$E&73$5&$E&"21''&5$F7(5+K+6$73+5+2('3$7'$6F7+E&/&'3$.1/151,76$E&73$
&KK&037&"$&KK&037&"$5&2$(EE5+0(3+1'2$)&$E&23+0+)&2$&3$)f.&"A+0+)&2#$5&2$(EE5+0(3+1'2$)&$E&23+0+)&2$&3$)f.&"A+0+)&2#$

@f(0.&3&7"$@f(0.&3&7"$)1+3$k3"&$1A5+,(31+"&/&'3$+'K1"/6$)&$5($/("F7&?$)&$5($)1+3$k3"&$1A5+,(31+"&/&'3$+'K1"/6$)&$5($/("F7&?$)&$5($
F7('3+36$&3$)&$5($)(3&$)&2$1E6"(3+1'2F7('3+36$&3$)&$5($)(3&$)&2$1E6"(3+1'2

-"+'0+E(7R$656/&'32$)&$5($)+"&03+9&$&7"1E6&''&$[
!&2$!&2$/&27"&2$)1+9&'3$k3"&$E"+2&2$E17"$,("('3+"$5B(A2&'0&$)&$2&/&'0&2$/&27"&2$)1+9&'3$k3"&$E"+2&2$E17"$,("('3+"$5B(A2&'0&$)&$2&/&'0&2$
31R+F7&2$31R+F7&2$/65(',6&2$(7$E"1)7+3$"601536/65(',6&2$(7$E"1)7+3$"601536

@&2$E("3+&2$&')1//(,6&2$&3$E17""+&2$)1+9&'3$k3"&$65+/+'6&2$

@&2$01'3&'&7"2$73+5+262$51"2$)&$5($"60153&$)1+9&'3$k3"&$E"1E"&2$

3. CULTURE ET RÉCOLTE3. CULTURE ET RÉCOLTE

23

@&$E"1)7+3$"601536$'&$)1+3$E(2$k3"&$&RE126$(7$01'3(03$)+"&03$(9&0$5&$215

@&$01/E(03(,&$&R0&22+K$)&$5($"60153&$)1+9&'3$k3"&$69+36$[
• &'$'&$"&/E5+22('3$E(2$&R0&22+9&/&'3$5&2$2(02
• &'$69+3('3$F7&$5f&/E+5&/&'3$)&$2(02$ 6E(+22+22&/&'3$)7$E"1)7+3$

@($5+9"(+21'$)7$/(36"+&5$96,63(5$K"(v0.&/&'3$"601536$V$5f72+'&$)&$
3"(+3&/&'3$)1+3$2&$K(+"&$5&$E572$"(E+)&/&'3$E122+A5&

@&$E"1)7+3$"601536$)1+3$k3"&$E"136,6$)&2$E("(2+3&2?$)&2$"1',&7"2$&3$)&2$
('+/(7R$)1/&23+F7&2$

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

TriTri [$1E6"(3+1'$[$1E6"(3+1'$($E"+1"+$A('(5&$($E"+1"+$A('(5&$/(+2$+/E1"3('3&$/(+2$+/E1"3('3&$
(7$'+9&(7$)7$(7$'+9&(7$)7$E"1)703&7"$E"1)703&7"$ 65+/+'&"$5&2$w+'3"72w65+/+'&"$5&2$w+'3"72w

E("3+&2$+'73+5&2$E("3+&2$+'73+5&2$WK"7+32$)B&70(5ZE372X$WK"7+32$)B&70(5ZE372X$17$/k/&$31R+F7&217$/k/&$31R+F7&2

24

01'3(/+'('32$96,63(7R$)f(73"&2$&2EL0&201'3(/+'('32$96,63(7R$)f(73"&2$&2EL0&2

01'3(/+'('32$'1'$96,63(7R$[$2(A5&?$0(+5517R?$+'2&03&2$c01'3(/+'('32$'1'$96,63(7R$[$2(A5&?$0(+5517R?$+'2&03&2$c

-&73-&73PPk3"&$k3"&$/60('+F7&/60('+F7& W(9&7,5&X$W(9&7,5&X$17$17$/('7&5$/('7&5$
WE572$WE572$/63+075&7R$/(+2$E572$/63+075&7R$/(+2$E572$0.&"###X0.&"###X
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3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

%1''&$01'2&"9(3+1'%1''&$01'2&"9(3+1' [$$[$$
K1'03+1'$K1'03+1'$27"3173$)&$5B(03+9+36$27"3173$)&$5B(03+9+36$
)&$5B&(7?$E572$F7&$)&$5($3&'&7"$)&$5B&(7?$E572$F7&$)&$5($3&'&7"$
&' &(7&' &(7

C/E1"3('0&$)7$260.(,&$)&2$/(3+L"&2$E"&/+L"&2

25

&'$&(7$&'$&(7$

D&'&7"$&'$&(7D&'&7"$&'$&(7 [$[$&(7$&(7$5+A"&$x5+A"&$x
&(7$5+6&$)('2$5+(+21'2$0.+/+F7&2&(7$5+6&$)('2$5+(+21'2$0.+/+F7&2

M03+9+36$)&$5B&(7$W(M03+9+36$)&$5B&(7$W(uuXX [$[$
+')+F7&$5($)+2E1'+A+5+36$)&$+')+F7&$5($)+2E1'+A+5+36$)&$
5f&(7$)f7'$/+5+&7$5f&(7$)f7'$/+5+&7$W&(7$5+A"&X$E17"$W&(7$5+A"&X$E17"$)&2$)&2$
"6(03+1'2$0.+/+F7&2$17$"6(03+1'2$0.+/+F7&2$17$A+10.+/+F7&2$A+10.+/+F7&2$

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

H60.(,&$H60.(,&$'(37"&5$'(37"&5$V$5f(+"$5+A"&V$5f(+"$5+A"&
5($5($"60153&$)1+3$k3"&$"60153&$)1+3$k3"&$"6E("3+&$&'$0170.&$"6E("3+&$&'$0170.&$/+'0&/+'0&

-("$-("$(+"$0.(7)$(+"$0.(7)$)('2$7'$510(5$(6"6$[)('2$7'$510(5$(6"6$[

26

OO1')+3+1'2$W3&/E6"(37"&1')+3+1'2$W3&/E6"(37"&?$)7"6&?$&30?$)7"6&?$&30##X##X 265&03+1''6&2$265&03+1''6&2$&'$&'$
K1'03+1'$K1'03+1'$)7$3ZE&$)&$)"1,7&$)7$3ZE&$)&$)"1,7&$W"(0+'&W"(0+'&?$?$K&7+55&2$K&7+55&2$17$17$K5&7"X$K5&7"X$&3$&3$
)&$)&$5($3&'&7"$)62+"6&$&'$27A23('0&2$5($3&'&7"$)62+"6&$&'$27A23('0&2$(03+9&2$(03+9&2$)7$E"1)7+3$K+'(5$[)7$E"1)7+3$K+'(5$[

GG5&7"2$5&7"2$ N>$N>$V$Q>$V$Q>$yyO$$O$$

"(0+'&2$"(0+'&2$ t$t$U>$U>$yyO$$O$$

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

G1"/&2$G1"/&2$01//&"0+(5+26&2$E("$5&2$E"1)703&7"2$[01//&"0+(5+26&2$E("$5&2$E"1)703&7"2$[
-("3+&2$)&$E5('3&$-("3+&2$)&$E5('3&$&'3+L"&$260.6&$&'3+L"&$260.6&$WzWz )"1,7&)"1,7& {X$[${X$[$
,"(+'&2$&3$K"7+32,"(+'&2$&3$K"7+32

K5 3 K +55K5 3 K +55 ) 3+3 3 +55) 3+3 3 +55

27

K5&7"2$&3$K&7+55&2K5&7"2$&3$K&7+55&2 )&$E&3+3&$3(+55&)&$E&3+3&$3(+55&

@&2$@&2$/(3+L"&2$E"&/+L"&2$E&79&'3$k3"&$/(3+L"&2$E"&/+L"&2$E&79&'3$k3"&$)6A+36&2$&'$)6A+36&2$&'$
/1"0&(7R$17$,"122+L"&/&'3$/1"0&(7R$17$,"122+L"&/&'3$+'0+26&2+'0+26&2 [[
+'0+2+1'$W+'0+2+1'$W017E&$,"122+L"&X$017E&$,"122+L"&X$

A"1Z(,&$,"122+&"$A"1Z(,&$,"122+&"$"6(5+26$"6(5+26$27"$5($E5('3&$2L0.&$27"$5($E5('3&$2L0.&$E17"E17" )+/+'7&"$5&$)+/+'7&"$5&$
9157/&$&3$(7,/&'3&"$5f.1/1,6'6+369157/&$&3$(7,/&'3&"$5f.1/1,6'6+36

Thomas DI PASCOLI
Si une plante n'est pas bien séchée, elle continuera à évoluer et notamment les métabolites secondaires risques de diminuer, plus tous les processus de bactéries/levures qui peuvent se développer. C'est surtout l'eau libre qui est préoccupante. 

Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
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3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

%"1Z(,&%"1Z(,& //1Z&'2$73+5+26&2$&'$K1'03+1'$)&2$A&21+'2$[1Z&'2$73+5+26&2$&'$K1'03+1'$)&2$A&21+'2$[

/1Z&'2$(,"+015&2$/1Z&'2$(,"+015&2$[$.(0.&72&2$WA"1Z(,&$,"122+&"X[$.(0.&72&2$WA"1Z(,&$,"122+&"X

69&'37&55&/&'3$69&'37&55&/&'3$/1Z&'2$+')723"+&52$/1Z&'2$+')723"+&52$E572$65(A1"62$E572$65(A1"62$

•• "6)703+1' E"65+/+'(+"& E(" A(')&2 "175('3&2"6)703+1' E"65+/+'(+"& E(" A(')&2 "175('3&2

28

•• "6)703+1'$E"65+/+'(+"&$E("$A(')&2$"175('3&2"6)703+1'$E"65+/+'(+"&$E("$A(')&2$"175('3&2
•• A"1Z&7"2$&3$/175+'2A"1Z&7"2$&3$/175+'2 2&51'$3ZE&$)&$/(3+L"&$&3$017E&$)62+"6&$2&51'$3ZE&$)&$/(3+L"&$&3$017E&$)62+"6&$
WW017E&$.&"A1"+23&"+&?$017E&$+'K72&33&$017E&$.&"A1"+23&"+&?$017E&$+'K72&33&$ $I//?$E17)"&$E17"$,6575&$N>>$I//?$E17)"&$E17"$,6575&$N>> XX

44(3+L"&2$E"&/+L"&2$("1/(3+F7&2$)&23+'6&2$V$(3+L"&2$E"&/+L"&2$("1/(3+F7&2$)&23+'6&2$V$
5B&R3"(03+1'5B&R3"(03+1' 5&$5&$E572$2179&'3?$E(2$E572$2179&'3?$E(2$)&$E7596"+2(3+1'$K+'&)&$E7596"+2(3+1'$K+'&
0.&m$5&$E"1)703&7"0.&m$5&$E"1)703&7" [[

E&"3&$)&$E"+'0+E&2$(03+K2E&"3&$)&$E"+'0+E&2$(03+K2

(7,/&'3(3+1'$)&2$"+2F7&2$)f(536"(3+1'2(7,/&'3(3+1'$)&2$"+2F7&2$)f(536"(3+1'2

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

%"1Z(,&$)&2$%"1Z(,&$)&2$/(3+L"&$E"&/+L"&2$/(3+L"&$E"&/+L"&2$
K"+(A5&2$K"+(A5&2$

29

%"1Z&7"$V$/("3&(7R%"1Z&7"$V$/("3&(7R

%"1Z(,&$)&2$%"1Z(,&$)&2$K&7+55&2$2L0.&2?$K&7+55&2$2L0.&2?$
601"0&2601"0&2?$"(0+'&2?$"(0+'&2 [[

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements post-récolte

30

%"1Z&7"$V$0+2&(7R

Thomas DI PASCOLI
Pour les plantes aromatiques, plus on les broient finement, plus on perd de pouvoir aromatique. 

Thomas DI PASCOLI


Thomas DI PASCOLI
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%"1Z(,&$)&2$%"1Z(,&$)&2$/(3+L"&2$/(3+L"&2$E"&/+L"&2$E"&/+L"&2$
3"L2$3"L2$)7"&2$)7"&2$W,"(+'&2X$W,"(+'&2X$

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

31

%"1Z&7"$V$)+2F7&2$
)&'36&2

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

D(/+2(,&$[
0.&m$5&$E"1)703&7"$17$(9('3$&R3"(03+1'$0.&m$5&$
K(A"+0('3

E&"/&" )f65+/+'&" 5&2 ,"122&2 K"(03+1'2E&"/&" )f65+/+'&" 5&2 ,"122&2 K"(03+1'2 F7+ 2&"1'3F7+ 2&"1'3

32

E&"/&"$) 65+/+'&"$5&2$,"122&2$K"(03+1'2$E&"/&"$) 65+/+'&"$5&2$,"122&2$K"(03+1'2$F7+$2&"1'3$F7+$2&"1'3$
&'27+3&$+'0+26&2&'27+3&$+'0+26&2 V$'179&(7V$'179&(7

65+/+'(3+1'$)&2$E("3+075&2$3"1E$K+'&2$0("$[65+/+'(3+1'$)&2$E("3+075&2$3"1E$K+'&2$0("$[
YY '1'$"&E"62&'3(3+9&2'1'$"&E"62&'3(3+9&2 WE155&'XWE155&'X
YY E&79&'3$015/(3&"$5&2$/(0.+'&2?$zE&79&'3$015/(3&"$5&2$/(0.+'&2?$z .13$2E132.13$2E132 {{

73+5+2(3+1'$)&$3(/+2$0Z5+')"+F7&2$17$)&$3(/+2$E5(32$73+5+2(3+1'$)&$3(/+2$0Z5+')"+F7&2$17$)&$3(/+2$E5(32$
9+A"('32?$2179&'3$)+2E1262$&'$26"+&9+A"('32?$2179&'3$)+2E1262$&'$26"+&

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolterécolte

|1/1,6'6+2(3+1'$[|1/1,6'6+2(3+1'$[
YY C'36"k3$)&$5B.1/1,6'6+2(3+1'$[C'36"k3$)&$5B.1/1,6'6+2(3+1'$[

"&')"&$5&2$)"1,7&2$.636"1,L'&2$E572$.1/1,L'&2"&')"&$5&2$)"1,7&2$.636"1,L'&2$E572$.1/1,L'&2
)&'2+36$E572$65&96&?$)"1,7&2$/+&7R$F7('3+K+(A5&2)&'2+36$E572$65&96&?$)"1,7&2$/+&7R$F7('3+K+(A5&2

YY H& K(+3 E(" /65(',& )& 5132H& K(+3 E(" /65(',& )& 5132

33

YY H&$K(+3$E("$/65(',&$)&$5132H&$K(+3$E("$/65(',&$)&$5132

YY 463.1)151,+&$("0.(}F7&$17$21E.+23+F76&$463.1)151,+&$("0.(}F7&$17$21E.+23+F76&$

O1')+3+1''&/&'3$&3$2310\(,&$[$O1')+3+1''&/&'3$&3$2310\(,&$[$
YY T/A(55(,&2$E17"$5&2$)"1,7&2$&'$9"(0$WE"1)703&7"2X$[$$T/A(55(,&2$E17"$5&2$)"1,7&2$&'$9"(0$WE"1)703&7"2X$[$$
2(0$&'$h73&?$31''&5&3$&'$A1+2?$2(0$&'$E15Z63.Z5L'&$3+2262(0$&'$h73&?$31''&5&3$&'$A1+2?$2(0$&'$E15Z63.Z5L'&$3+226

YY C/E1"3('0&$.Z,+L'&?$.Z,"1/63"+&?$3&/E6"(37"&C/E1"3('0&$.Z,+L'&?$.Z,"1/63"+&?$3&/E6"(37"&
)&$2310\(,&$&3$)&$3"('2E1"3)&$2310\(,&$&3$)&$3"('2E1"3
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3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolte récolte -- Méthode particulièreMéthode particulière

@&$@&$0"Z1A"1Z(,&0"Z1A"1Z(,&
:3+5+2&$5f(m13&$5+F7+)&$E17"$"&K"1+)+"$5&2$/(36"+(7R$:3+5+2&$5f(m13&$5+F7+)&$E17"$"&K"1+)+"$5&2$/(36"+(7R$
2&02$h72F7fV$5&7"$E1+'3$)&$K"(,+5+2(3+1'$2&02$h72F7fV$5&7"$E1+'3$)&$K"(,+5+2(3+1'$WWh72F7fV$h72F7fV$
PPIbUIbUyyOXOX (K+'$)f&'$K(0+5+3&"$5($"6)703+1'$/60('+F7&(K+'$)f&'$K(0+5+3&"$5($"6)703+1'$/60('+F7&
@ 3 K 3+ f L@ 3 K 3+ f L

34

@($3"('2K1"/(3+1'$2f1EL"&$[@($3"('2K1"/(3+1'$2f1EL"&$[
•• V$7'$'+9&(7$)&$3&/E6"(37"&$1g$3172$5&2$01/E12('32$V$7'$'+9&(7$)&$3&/E6"(37"&$1g$3172$5&2$01/E12('32$
21'3$V$5f63(3$215+)&$W$&(7$"62+)7&55&?$.7+5&$&22&'3+&55&?21'3$V$5f63(3$215+)&$W$&(7$"62+)7&55&?$.7+5&$&22&'3+&55&?
/(3+L"&2$,"(22&2$&30##X$/(3+L"&2$,"(22&2$&30##X$

•• 2172$(3/12E.L"&$'&73"&?$69+3('3$3173$E.6'1/L'&$2172$(3/12E.L"&$'&73"&?$69+3('3$3173$E.6'1/L'&$
)f1RZ)(3+1')f1RZ)(3+1'

D(+55&$K+'(5&$)&2$E("3+075&2$D(+55&$K+'(5&$)&2$E("3+075&2$)&$E17)"&$W,"('751/63"+&X)&$E17)"&$W,"('751/63"+&X
0.1+2+&$0.1+2+&$27"$27"$7'&$60.&55&$9("+('3$)&$7'&$60.&55&$9("+('3$)&$I>>~/$I>>~/$V$E572+&7"2$//V$E572+&7"2$//

3. CULTURE ET RÉCOLTE 3. CULTURE ET RÉCOLTE 
Traitements postTraitements post--récolte récolte -- Méthode particulièreMéthode particulière

O"Z1A"1Z(,&$[$(9('3(,&2$)7$E"106)6O"Z1A"1Z(,&$[$(9('3(,&2$)7$E"106)6
(A2&'0&$)f60.(7KK&/&'3$$$(A2&'0&$)f60.(7KK&/&'3$$$
+'&"3(,&$2172$(m13&$+'&"3(,&$2172$(m13&$
W$E(2$)f1RZ)(3+1'$XW$E(2$)f1RZ)(3+1'$X
.1/1,6'6+36 )& E 3+ 5&.1/1,6'6+36 )& E 3+ 5&

35

.1/1,6'6+36$)&2$E("3+075&2.1/1,6'6+36$)&2$E("3+075&2
"&')&/&'3$65&96"&')&/&'3$65&96
01'2&"9(3+1'$65&96&$)&2$("l/&201'2&"9(3+1'$65&96&$)&2$("l/&2

:3+5+2(3+1':3+5+2(3+1' )&2)&2 E17)"&2E17)"&2 1A3&'7&21A3&'7&2 [[
!+"&03&/&'3$73+5+262$&'$K1"/75(3+1'$WM"\1E.("/(X!+"&03&/&'3$73+5+262$&'$K1"/75(3+1'$WM"\1E.("/(X
:3+5+2(3+1'$E17"$5B&R3"(03+1'$)&$5B.7+5&$&22&'3+&55&$17$:3+5+2(3+1'$E17"$5B&R3"(03+1'$)&$5B.7+5&$&22&'3+&55&$17$
)&$5B1561"62+'&$W6E+0&2?$012/63+F7&X)&$5B1561"62+'&$W6E+0&2?$012/63+F7&X

D&'&7"$&'$1561"62+'&2$(E"L2$)+KK6"&'32$E"106)62$)&$A"1Z(,&?$
01/E("6&$V$5($3&'&7"$)f1"+,+'&$)&$5f6E+0&

épice d'origine broyage 
conventionnel

cryobroyage

(v/g) (%) (v/g) (%) (v/g) (%)

poivre blanc 3,38 100 1,95 57,8 3,19 94,5

36

poivre noir 3,37 100 2,21 67,7 3,09 92

piment 3,19 100 2,71 85 3,08 97

cardamome avec écorce 3,61 100 2,2 60 3,15 87

clou de girofle 17,3 100 11,5 66 16,5 95

Thomas DI PASCOLI
Oléorésine = huile essentielle plus d'autres constituant d'une plante qui apporte du gout. 
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4. EXTRACTION4. EXTRACTION
Plan du chapitrePlan du chapitre

I#I# C'3"1)703+1'C'3"1)703+1'

=#=# TR3"(03+1'$TR3"(03+1'$215+)&i5+F7+)&215+)&i5+F7+)&
W5&$W5&$0(2$E("3+075+&"$)&2$(50(51})&2$2&"($3"(+36$)('2$5&$0.(E+3"&$0(2$E("3+075+&"$)&2$(50(51})&2$2&"($3"(+36$)('2$5&$0.(E+3"&$
)) V 5 5 }) XV 5 5 }) X

37

)&2$)&2$"&2217"0&2$V$(50(51})&2$X"&2217"0&2$V$(50(51})&2$X

N#N# TR3"(03+1'$TR3"(03+1'$215+)&i,(m$5+F76K+6$17$215+)&i,(m$5+F76K+6$17$27E&"0"+3+F7&27E&"0"+3+F7&
W&'3"(v'&/&'3$W&'3"(v'&/&'3$V$5($9(E&7"$V$5($9(E&7"$)B&(7)B&(7 2&"($2&"($3"(+36&$(9&0$5&$0.(E+3"&$3"(+36&$(9&0$5&$0.(E+3"&$
.7+5&2$&22&'3+&55&2X.7+5&2$&22&'3+&55&2X

Q#Q# 463.1)&2$E("3+075+L"&2463.1)&2$E("3+075+L"&2

4.1. EXTRACTION4.1. EXTRACTION
IntroductionIntroduction

@&2$2E60+(5+362$E.("/(0&73+F7&2$17$01/E56/&'32$@&2$2E60+(5+362$E.("/(0&73+F7&2$17$01/E56/&'32$
(5+/&'3(+"&2$V$A(2&$)&$E5('3&2?$9&')72$(7$E7A5+0?$21'3$(5+/&'3(+"&2$V$A(2&$)&$E5('3&2?$9&')72$(7$E7A5+0?$21'3$
.(A+37&55&/&'3$"6(5+262$V$E("3+"$)&$E"6E("(3+1'2$3&55&2$.(A+37&55&/&'3$"6(5+262$V$E("3+"$)&$E"6E("(3+1'2$3&55&2$
F7&$[F7&$[

38

-17)"&2$)&$E5('3&$-17)"&2$)&$E5('3&$W69&'37&55&/&'3$0"Z1A"1Z6&2X$W69&'37&55&/&'3$0"Z1A"1Z6&2X$
/+2&2$&'$,6575&2$17$0(0.&32/+2&2$&'$,6575&2$17$0(0.&32

-"6E("(3+1'2$17$&R3"(+32$)&$)+9&"2$3ZE&2-"6E("(3+1'2$17$&R3"(+32$)&$)+9&"2$3ZE&2?$1A3&'7&2$?$1A3&'7&2$
V$E("3+"$)&2$/(3+L"&2$E"&/+L"&$260.6&2$&3$E7596"+26&2$V$E("3+"$)&2$/(3+L"&2$E"&/+L"&$260.6&2$&3$E7596"+26&2$

@&2$E"1)7+32$012/63+F7&2$V$A(2&$)&$E5('3&2$21'3$@&2$E"1)7+32$012/63+F7&2$V$A(2&$)&$E5('3&2$21'3$
"6(5+262$V$E("3+"$)B&R3"(+32$()(E362$V$0&3$72(,&#$"6(5+262$V$E("3+"$)B&R3"(+32$()(E362$V$0&3$72(,&#$

4.1. EXTRACTION 
GénéralitésGénéralités

TR3"(+32$&/E51Z62$)('2$5B+')723"+&$E.("/(0&73+F7&?$TR3"(+32$&/E51Z62$)('2$5B+')723"+&$E.("/(0&73+F7&?$
)+6363+F7&$)+6363+F7&$&3$&3$012/63+F7&$012/63+F7&$[[

TR3"(+32$K57+)&2$TR3"(+32$K57+)&2$[$[$01'0&'3"(3+1'01'0&'3"(3+1'?$/(+2$E(2$)&$?$/(+2$E(2$)&$260.(,&260.(,&
PP 3"L2$73+5+262$)('2$5B+')723"+&$012/63+F7&3"L2$73+5+262$)('2$5B+')723"+&$012/63+F7&
PP &' E.("/(0+& [ &' K1"/75(3+1'? /(+2 6,(5&/&'3 9&')72 2172 K1"/&&' E.("/(0+& [ &' K1"/75(3+1'? /(+2 6,(5&/&'3 9&')72 2172 K1"/&

39

&'$E.("/(0+&$[$&'$K1"/75(3+1'?$/(+2$6,(5&/&'3$9&')72$2172$K1"/&$&'$E.("/(0+&$[$&'$K1"/75(3+1'?$/(+2$6,(5&/&'3$9&')72$2172$K1"/&$
)&$2E60+(5+362$W)&$2E60+(5+362$WE12151,+&$E"(3+F7&$[$6F7+9(5&'0&$E1+)2$2&0$)"1,7&XE12151,+&$E"(3+F7&$[$6F7+9(5&'0&$E1+)2$2&0$)"1,7&X

TR3"(+32$2&/+TR3"(+32$2&/+PP215+)&2$215+)&2$[$[$/172$17$K&"/&2$/172$17$K&"/&2$WI>$WI>$V$=>`$V$=>`$)B&(7X$[$E17"$5()B&(7X$[$E17"$5(
K1"/75(3+1'$E.("/(0&73+F7&$&3$5B+')723"+&$012/63+F7&K1"/75(3+1'$E.("/(0&73+F7&$&3$5B+')723"+&$012/63+F7&

TR3"(+32$2&02$TR3"(+32$2&02$WW S$`$S$`$&(7X$&(7X$[$&'$K1"/75(3+1'$E.("/(0&73+F7&?$[$&'$K1"/75(3+1'$E.("/(0&73+F7&?$
)+6363+F7&$&3$012/63+F7&$)+6363+F7&$&3$012/63+F7&$

O1'0&'3"(3+1'$&'$27A23('0&2$(03+9&2$[O1'0&'3"(3+1'$&'$27A23('0&2$(03+9&2$[
TR3"(+3$2&02$t$&R3"(+32$K57+)&2TR3"(+3$2&02$t$&R3"(+32$K57+)&2

Thomas DI PASCOLI
"1g" d'extrait fluide correspond à 1g poids sec de la plante de départ.

Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

463(A15+3&2$2&01')(+"&2$)('2$5&2$)"1,7&2$96,63(5&2$463(A15+3&2$2&01')(+"&2$)('2$5&2$)"1,7&2$96,63(5&2$
317h17"2$2172$K1"/&$)&$317h17"2$2172$K1"/&$)&$/65(',&$01/E5&R&/65(',&$01/E5&R&

o7(3"&$E"+'0+E&2$K1')(/&'3(7R$)B&R3"(03+1'o7(3"&$E"+'0+E&2$K1')(/&'3(7R$)B&R3"(03+1' [[

EE"106)62$A(262$27"$5B6F7+5+A"&$)&$01'0&'3"(3+1'$&'3"&$)"1,7&$"106)62$A(262$27"$5B6F7+5+A"&$)&$01'0&'3"(3+1'$&'3"&$)"1,7&$

40

EE F ,F ,
&3$21573+1'$[$3&+'37"&2$/6)+0+'(5&2$&22&'3+&55&/&'3$W$3&+'37"&$/L"&$X&3$21573+1'$[$3&+'37"&2$/6)+0+'(5&2$&22&'3+&55&/&'3$W$3&+'37"&$/L"&$X

E"106)62$A(262$27"E"106)62$A(262$27" 5B&R3"(03+1'$313(5&$)&2$27A23('0&2$&R3"(03+A5&25B&R3"(03+1'$313(5&$)&2$27A23('0&2$&R3"(03+A5&2
E("$7'$2159('3$)1''6E("$7'$2159('3$)1''6 [$&R3"(+32$2+/E5&2[$&R3"(+32$2+/E5&2

E"106)62$E"106)62$A(262$27"$5B&R3"(03+1'$0+A56&$)&2$27A23('0&2$)B+'36"k3$E("$A(262$27"$5B&R3"(03+1'$0+A56&$)&2$27A23('0&2$)B+'36"k3$E("$
7'$2159('3$17$7'$/65(',&$)1''6$)&$2159('327'$2159('3$17$7'$/65(',&$)1''6$)&$2159('32 [$&R3"(+32$&'"+0.+2[$&R3"(+32$&'"+0.+2

&R3"(03+1'$265&03+9&$)f7'&$/156075&$E("3+075+L"&$(7$'+9&(7$+')723"+&5$&R3"(03+1'$265&03+9&$)f7'&$/156075&$E("3+075+L"&$(7$'+9&(7$+')723"+&5$
x$/63.1)&2$)&$E7"+K+0(3+1'$W0."1/(31,"(E.+&?$0"+23(55+2(3+1'##X$x$/63.1)&2$)&$E7"+K+0(3+1'$W0."1/(31,"(E.+&?$0"+23(55+2(3+1'##X$

4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

O.1+R$)7$E"106)6$[O.1+R$)7$E"106)6$[
D"+E5&$&R+,&'0&$[$2+/E5&?$"(E+)&$&3$E&7$01p3&7RD"+E5&$&R+,&'0&$[$2+/E5&?$"(E+)&$&3$E&7$01p3&7R

81/A"&7R$K(03&7"2$[$23"7037"&$)&$5($/(3+L"&$E"&/+L"&?$'(37"&$)&2$81/A"&7R$K(03&7"2$[$23"7037"&$)&$5($/(3+L"&$E"&/+L"&?$'(37"&$)&2$
01'23+37('32?$01p3$/(R+/(5$&'$K1'03+1'$)7$/("0.6$##01'23+37('32?$01p3$/(R+/(5$&'$K1'03+1'$)7$/("0.6$##

O .+ ) . K A + 3

41

O(.+&"$)&2$0.(",&2$E17"$7'$K(A"+0('3$[
TR3"(03+1'$)7$W)&2X$01/E12('3W2X$0+A5&W2X$(9&0$7'$"&')&/&'3$/(R+/7/$TR3"(03+1'$)7$W)&2X$01/E12('3W2X$0+A5&W2X$(9&0$7'$"&')&/&'3$/(R+/7/$
&3$7'&$E7"&36$/(R+/(5&$W/&+55&7"$2159('3?$/&+55&7"&$3&/E6"(37"&$cX&3$7'&$E7"&36$/(R+/(5&$W/&+55&7"$2159('3?$/&+55&7"&$3&/E6"(37"&$cX

H7A23('0&2$(03+9&2$ $3&'&7"$/+'+/(5&$K+R6&$E17"$5&$E"1)7+3H7A23('0&2$(03+9&2$ $3&'&7"$/+'+/(5&$K+R6&$E17"$5&$E"1)7+3

4+'+/+2&"$)('2$5B&R3"(+3$5&2$27A23('0&2$+')62+"(A5&2$WE+,/&'32?$31R+F7&2$$4+'+/+2&"$)('2$5B&R3"(+3$5&2$27A23('0&2$+')62+"(A5&2$WE+,/&'32?$31R+F7&2$$
&')1,L'&2$cX&')1,L'&2$cX

rE6"&"$&'$3&'('3$01/E3&$)&$5($K"(,+5+36$69&'37&55&2$)&2$01'23+37('32$rE6"&"$&'$3&'('3$01/E3&$)&$5($K"(,+5+36$69&'37&55&2$)&2$01'23+37('32$
W&'$K1'03+1'$)7$E|$&3$)&$5($3&/E6"(37"&$'13(//&'3XW&'$K1'03+1'$)7$E|$&3$)&$5($3&/E6"(37"&$'13(//&'3X

4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

42

D’après ARCHIMEX

Thomas DI PASCOLI
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Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
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Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

!('2$5B&R3"(03+1'$215+)&i5+F7+)&?$)&7R$E"10&2272!('2$5B&R3"(03+1'$215+)&i5+F7+)&?$)&7R$E"10&2272
E"+'0+E(7R$3+&''&'3$E5(0&E"+'0+E(7R$3+&''&'3$E5(0& [[
5+A6"(3+1'$)&2$27A23#$&R3"(03+A5&2$V$E("3+"$)&2$0&5575&2$)63"7+3&25+A6"(3+1'$)&2$27A23#$&R3"(03+A5&2$V$E("3+"$)&2$0&5575&2$)63"7+3&2

5+A6"(3+1'$)&2$27A23#$&R3"(03+A5&2$V$E("3+"$)&2$0&5575&2$+'3(03&2$5+A6"(3+1'$)&2$27A23#$&R3"(03+A5&2$V$E("3+"$)&2$0&5575&2$+'3(03&2$
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E("$)+KK72+1'$WE572$5&'3&?$27"3173$(9&0$2159('32$(F7&7RXE("$)+KK72+1'$WE572$5&'3&?$27"3173$(9&0$2159('32$(F7&7RX

-("(/L3"&2$+'K57&'j('3$5B&R3"(03+1'-("(/L3"&2$+'K57&'j('3$5B&R3"(03+1' [$[$
.7/+)+K+0(3+1'$17$3"(+3&/&'3$E"65+/+'(+"&$)&$5($/(3+L"&$E"&/+L"&$.7/+)+K+0(3+1'$17$3"(+3&/&'3$E"65+/+'(+"&$)&$5($/(3+L"&$E"&/+L"&$

/179&/&'3$)&$5f(EE("&+55(,&$/179&/&'3$)&$5f(EE("&+55(,&$

E|$[$265&03+9+36$W0(2$)&2$(50(51})&2XE|$[$265&03+9+36$W0(2$)&2$(50(51})&2X

3(+55&$)&2$E("3+075&2$[$(33&'3+1'$(7R$E&"3&2?$(,,51/6"(3+1'3(+55&$)&2$E("3+075&2$[$(33&'3+1'$(7R$E&"3&2?$(,,51/6"(3+1'

3&/E6"(37"&3&/E6"(37"& [$()(E36&$(7R$E"+'0+E&2$(03+K2$E"62&'32[$()(E36&$(7R$E"+'0+E&2$(03+K2$E"62&'32

4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

-15("+36$)&2$/156075&2$&3$)&2$2159('32
/156075&2$2Z/63"+F7&2$/156075&2$2Z/63"+F7&2$WE(2WE(2 )&$/1/&'3$)+E15(+"&X$)&$/1/&'3$)+E15(+"&X$
(E15(+"&2?$"&5(3+9&/&'3$915(3+5&2$&3$5+E1E.+5&2(E15(+"&2?$"&5(3+9&/&'3$915(3+5&2$&3$5+E1E.+5&2

/156075&2$(22Z/63"+F7&2$/156075&2$(22Z/63"+F7&2$ /1+'2$915(3+5&2?$E572$$/1+'2$915(3+5&2?$E572$$
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E15(+"&2$&3$.Z)"1E.+5&2E15(+"&2$&3$.Z)"1E.+5&2

K1'03+1'2$r|?$E.6'15?$(0+)&?$(/+'&?$0631'&$K1'03+1'2$r|?$E.6'15?$(0+)&?$(/+'&?$0631'&$ E15("+36E15("+36

-"+'0+E(7R$3ZE&2$)f+'3&"(03+1'2$$-"+'0+E(7R$3ZE&2$)f+'3&"(03+1'2$$
65&03"123(3+F7&65&03"123(3+F7&

E1'32$.Z)"1,L'&$0"662$&'3"&$2159('32$&3$/156075&2E1'32$.Z)"1,L'&$0"662$&'3"&$2159('32$&3$/156075&2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

O5(22+K+0(3+1'$)&2$2159('32$[$K(07536$V$K(+"&$)&2$E1'32$|O5(22+K+0(3+1'$)&2$2159('32$[$K(07536$V$K(+"&$)&2$E1'32$|
.&R('&?$3157L'&?$)+0.51"1/63.('&$[$E(2$)&$E1'32.&R('&?$3157L'&?$)+0.51"1/63.('&$[$E(2$)&$E1'32 ||

63.&"?$(063(3&$)f63.Z5&?$(0631'&$[$(00&E3&7"2$|$2&75&/&'363.&"?$(063(3&$)f63.Z5&?$(0631'&$[$(00&E3&7"2$|$2&75&/&'3

63.('15?$/63.('15?$,5Z0152?$&(7$[$(00&E3&7"2$x$)1''&7"263.('15?$/63.('15?$,5Z0152?$&(7$[$(00&E3&7"2$x$)1''&7"2

O1'23('3&2$)+65&03"+F7&2 [$
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-"1)7+32$E15(+"&2$$-"1)7+32$E15(+"&2$$ 2159('32$(9&0$01'23('3&$)+65&03"+F7&$65&96&$2159('32$(9&0$01'23('3&$)+65&03"+F7&$65&96&$

-"1)7+32$(E15(+"&2$-"1)7+32$(E15(+"&2$ 2159('32$(9&0$K(+A5&$01'23('3&$)+65&03"+F7&2159('32$(9&0$K(+A5&$01'23('3&$)+65&03"+F7&

Hr@nM8DH Or8HD#$!C�@TOD;Co:TH
Hexane 1,89
Toluène 2,38

Chlorofome 4,87
Acétate d'éthyle 6,02

Acétone 20,70
Ethanol 24,30

Méthanol 33,60
Glycérine 43,00

Eau 78,30
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Généralités

T3.&"$)&$E63"15&$T3.&"$)&$E63"15&$
O("A7"&2?$5+E+)&2?$236"152?$&22&'0&2?$0+"&2?$560+3.+'&2?$0("136'1})&2$O("A7"&2?$5+E+)&2?$236"152?$&22&'0&2?$0+"&2?$560+3.+'&2?$0("136'1})&2$

%&'mL'&?$0.51"1K1"/&?$)+0.51"1/63.('&%&'mL'&?$0.51"1K1"/&?$)+0.51"1/63.('&
O.51"1E.Z55&2?$0("136'1})&2?$E+,/&'32?$"62+'&2?$(,5Z01'&2$)+9&"2$$O.51"1E.Z55&2?$0("136'1})&2?$E+,/&'32?$"62+'&2?$(,5Z01'&2$)+9&"2$$
WK5(91'1})&2 ('3."(F7+'1'&2 017/("+'&2X (50(51})&2 A(2&2 5(031'&2WK5(91'1})&2 ('3."(F7+'1'&2 017/("+'&2X (50(51})&2 A(2&2 5(031'&2T

 É
T

 É
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WK5(91'1})&2?$('3."(F7+'1'&2?$017/("+'&2X?$(50(51})&2$A(2&2?$5(031'&2WK5(91'1})&2?$('3."(F7+'1'&2?$017/("+'&2X?$(50(51})&2$A(2&2?$5(031'&2

M063(3&$)f63.Z5&?$(0631'&?$/63.('15?$(501152$)&$3+3"&$9("+(A5&M063(3&$)f63.Z5&?$(0631'&?$/63.('15?$(501152$)&$3+3"&$9("+(A5&
-("$1")"&$0"1+22('3$)&$E15("+36$[$-("$1")"&$0"1+22('3$)&$E15("+36$[$3&"E6'1})&2?$236"1})&2?$E.6'152?$3&"E6'1})&2?$236"1})&2?$E.6'152?$
5(031'&2?$.636"12+)&2$)+9&"2?$(50(51})&2?$E15Z152?$3('+'2?$2(E1'12+)&2?$5(031'&2?$.636"12+)&2$)+9&"2?$(50(51})&2?$E15Z152?$3('+'2?$2(E1'12+)&2?$
(0+)&2$1",('+F7&2?$2&52$/+'6"(7R?$(0+)&2$(/+'62(0+)&2$1",('+F7&2?$2&52$/+'6"(7R?$(0+)&2$(/+'62

T(7$K"1+)&$T(7$K"1+)&$[[ E"136+'&2?$(0+)&2$(/+'62?$/70+5(,&2?$2&52$/+'6"(7RE"136+'&2?$(0+)&2$(/+'62?$/70+5(,&2?$2&52$/+'6"(7R

T(7$A17+55('3&$T(7$A17+55('3&$[[ (/+)1'?$+'75+'&?$E&03+'&2(/+)1'?$+'75+'&?$E&03+'&2

T(7$(063+F7&$T(7$(063+F7&$[[ E"136+'&2?$E"136+'&2?$E.12E.(3&2E.12E.(3&2

P
 O

 L
 A

 R
 I

 
P

 O
 L

 A
 R

 I
 

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

H157A+5+2&$2&52$/+'6"(7R?$,57012+)&2?$E&03+'&2?$/70+5(,&2$H157A+5+2&$2&52$/+'6"(7R?$,57012+)&2?$E&03+'&2?$/70+5(,&2$
&3$(50(51})&2$&3$(50(51})&2$WV$WV$5B63(3$)&$5B63(3$)&$2&52X2&52X

T(7$0.(7)&$2157A+5+2&$E("3+&55&/&'3$5&2$.7+5&2$&22&'3+&55&2T(7$0.(7)&$2157A+5+2&$E("3+&55&/&'3$5&2$.7+5&2$&22&'3+&55&2

T(7$T(7$
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H159('3$E("$&R0&55&'0&$E17"$72(,&$E"+96$H159('3$E("$&R0&55&'0&$E17"$72(,&$E"+96$ +'K72+1'2$&3$+'K72+1'2$&3$
)60103+1'2$)60103+1'2$WV$WV$E"6E("&"$0.(F7&$E"6E("&"$0.(F7&$h17"Xh17"X

;&5(3+9&/&'3$E&7$73+5+26&$E17"$5($E"6E("(3+1'$)B&R3"(+32$;&5(3+9&/&'3$E&7$73+5+26&$E17"$5($E"6E("(3+1'$)B&R3"(+32$
K57+)&2$0("$0&2$&R3"(+32$21'3$K(0+5&/&'3$01'3(/+'(A5&2$K57+)&2$0("$0&2$&R3"(+32$21'3$K(0+5&/&'3$01'3(/+'(A5&2$
WE"13&03+1'WE"13&03+1' E("$01'2&"9(3&7"$E("$01'2&"9(3&7"$'60&22(+"&X'60&22(+"&X

@B&(7$&23$73+5+26&$E17"$5($E"6E("(3+1'$)B&R3"(+32$2&02?$5&$@B&(7$&23$73+5+26&$E17"$5($E"6E("(3+1'$)B&R3"(+32$2&02?$5&$
E572$2179&'3$&'$(2210+(3+1'$E572$2179&'3$&'$(2210+(3+1'$W/65(',&2$.Z)"1W/65(',&2$.Z)"1PP(50115+F7&2X(50115+F7&2X

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

!1/(+'&$E.("/(0&73+F7&$!1/(+'&$E.("/(0&73+F7&$ E"6E("(3+1'$)&2$3&+'37"&2$E"6E("(3+1'$)&2$3&+'37"&2$
W(03+1'$W(03+1'$&R3"(03+9&$)&$21573+1'2$.Z)"1&R3"(03+9&$)&$21573+1'2$.Z)"1PP(50115+F7&2$)&$$(50115+F7&2$)&$$
E"1E1"3+1'2$)+9&"2&2$27"$5&2$/(3+L"&2$E"&/+L"&2$E"1E1"3+1'2$)+9&"2&2$27"$5&2$/(3+L"&2$E"&/+L"&2$2L0.&2X2L0.&2X

5 3 3+5 3 3+ W3 L XW3 L X 5 5 ^>5 5 ^>yy

T3.('15$[T3.('15$[
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•• E5('3&2$("1/(3+F7&2$E5('3&2$("1/(3+F7&2$W3&"EL'&2X$W3&"EL'&2X$ (50115$^>(50115$^>yy
•• (73"&2$0(2$(73"&2$0(2$ (50115$U>(50115$U>yy 17$<>17$<>yy

D&+'37"&2$.1/61E(3.+F7&2$[$/(06"(3+1'$)&$/(36"+&5$K"(+2?$D&+'37"&2$.1/61E(3.+F7&2$[$/(06"(3+1'$)&$/(36"+&5$K"(+2?$
3+3"&$(50115+F7&$,6'6"(5&/&'3$E572$K(+A5&3+3"&$(50115+F7&$,6'6"(5&/&'3$E572$K(+A5&
D"L2$73+5+26$E17"$5($E"6E("(3+1'$)B&R3"(+3$D"L2$73+5+26$E17"$5($E"6E("(3+1'$)B&R3"(+3$2&02$)B73+5+2(3+1'22&02$)B73+5+2(3+1'2
)+9&"2&2$WE.("/(0+&?$01/E5#$(5+/&'3(+"&2X)+9&"2&2$WE.("/(0+&?$01/E5#$(5+/&'3(+"&2X
-&7$73+5+26$V$5B63(3$E7"$E17"$5($E"6E("(3+1'$)B&R3"(+32$-&7$73+5+26$V$5B63(3$E7"$E17"$5($E"6E("(3+1'$)B&R3"(+32$
K57+)&2$&'$012/63+F7&$K57+)&2$&'$012/63+F7&$W)&22L0.('3W)&22L0.('3?$?$+""+3('3X$+""+3('3X$

Thomas DI PASCOLI
Mélange d'alcanes (héxanes et pentanes) issus de l'industrie pétrolière qui ne va pas jusqu'à la distillation complète des constituants. Très très apolaire.

Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

-"1EZ5L'&,5Z015-"1EZ5L'&,5Z015 WO|WO|NPPO|r|O|r|PPO|O|=r|X$r|X$
%73Z5L'&,5Z015$%73Z5L'&,5Z015$WO|WO|NPPO|r|O|r|PPO|O|==PPO|O|=r|X$r|X$
•• E15("+36$t$&(7$&3$63.('15E15("+36$t$&(7$&3$63.('15
•• A1'$E1791+"$A(036"+123(3+F7&A1'$E1791+"$A(036"+123(3+F7&

e5Z0152e5Z0152 W72(,&$&R3&"'&$2&75&/&'3XW72(,&$&R3&"'&$2&75&/&'3X [[
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-15Z63.Z5L'&,5Z0152$[-15Z63.Z5L'&,5Z0152$[ O|O|=r|r|PPWO|r|X'WO|r|X'PPO|O|=r|$r|$

•• 55+F7+)&2$E15(+"&2$)&$9+2012+36$65&96&?$/+20+A5&2$(9&0$5B&(7$&3$+F7+)&2$E15(+"&2$)&$9+2012+36$65&96&?$/+20+A5&2$(9&0$5B&(7$&3$
5B63.('15$$5B63.('15$$ 55&2$x$01//7'2$[$-Te$=>>?$N>>?$Q>>$Z$U>>$W&2$x$01//7'2$[$-Te$=>>?$N>>?$Q>>$Z$U>>$W -#4#X-#4#X

M/E5&/&'3$73+5+262$&'$012/63+F7&$W$E7"2$17$&'$/65(',&$M/E5&/&'3$73+5+262$&'$012/63+F7&$W$E7"2$17$&'$/65(',&$
(9&0$5B&(7$X$E17"$5($E"6E("(3+1'$)B&R3"(+32$K57+)&2$[(9&0$5B&(7$X$E17"$5($E"6E("(3+1'$)B&R3"(+32$K57+)&2$[
•• /&+55&7"&$23(A+5+36$F7&$5B&(7/&+55&7"&$23(A+5+36$F7&$5B&(7
•• 2('2$&KK&3$27"$5($E&(7$W$2('2$&KK&3$27"$5($E&(7$W$ (50115$X$(50115$X$
•• '1'$+'K5(//(A5&2$'1'$+'K5(//(A5&2$ E(2$)&$"L,5&/&'3(3+1'$+')723"+&55&E(2$)&$"L,5&/&'3(3+1'$+')723"+&55&

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

e5Z06"+'&$e5Z06"+'&$W,5Z06"15X$W,5Z06"15X$[$[$
E"6E("(3+1'$E"6E("(3+1'$)B&R3"(+32$,5Z06"+'62)B&R3"(+32$,5Z06"+'62

•• ,5Z06"+'&$x$&(7$x$63.('15$,5Z06"+'&$x$&(7$x$63.('15$ /(06"(3$/(06"(3$,5Z06"+'6,5Z06"+'6

•• /65(',& ,5Z06"+'& x/65(',& ,5Z06"+'& x (50115(50115 69(E1"6 V 5( K+' )7 E"10&227269(E1"6 V 5( K+' )7 E"10&2272 E"1)7+32E"1)7+32

M73"&2$2159('32$[M73"&2$2159('32$[
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•• /65(',&$,5Z06"+'&$x$/65(',&$,5Z06"+'&$x$(50115?$(50115?$69(E1"6$V$5($K+'$)7$E"10&2272$69(E1"6$V$5($K+'$)7$E"10&2272$ E"1)7+32$E"1)7+32$
(9&0$A1''&$(KK+'+36$(9&0$5B6E+)&"/&$(9&0$A1''&$(KK+'+36$(9&0$5B6E+)&"/&$W012/63151,+&X$W012/63151,+&X$

|7+5&2$96,63(5&2$[|7+5&2$96,63(5&2$[
•• E17"$5($E"6E("(3+1'$)B&R3"(+32$5+E1E.+5&2$W&R$[$&R3"(03+1'$0("13L'1})&2XE17"$5($E"6E("(3+1'$)B&R3"(+32$5+E1E.+5&2$W&R$[$&R3"(03+1'$0("13L'1})&2X

•• .7+5&$)&$21h(?$.7+5&$)&$21h(?$E("(KK+'&E("(KK+'&?$&23&"2$,"(2?$103Z5$)1)60Z5$/Z"+23(3&?$)+0(E"(3&?$&23&"2$,"(2?$103Z5$)1)60Z5$/Z"+23(3&?$)+0(E"(3&
)&$E"1EZ5L'&$,5Z015$)&$E"1EZ5L'&$,5Z015$W73+5+2(3+1'$W73+5+2(3+1'$&'$&'$012/63151,+&X012/63151,+&X

H159('32$)+9&"2$[$H159('32$)+9&"2$[$
•• (0631'&?$(063(3&$)B63.Z5&$####(0631'&?$(063(3&$)B63.Z5&$####

•• E17"$5($E"6E("(3+1'$)B&R3"(+3$2&02$E("3+075+&"2E17"$5($E"6E("(3+1'$)B&R3"(+3$2&02$E("3+075+&"2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

8179&(7R$2159('32$3"L2$E&"K1"/('32$8179&(7R$2159('32$3"L2$E&"K1"/('32$
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Thomas DI PASCOLI
Ils sont plus polaire que l'eau et l'alcool et de plus aucun développement bactériens dans ces solutions. 

Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI


Thomas DI PASCOLI
Les PEG possèdent un nombre de CHOH très important au centre de la molécule, ils sont très visqueux (surtout pour les poids moléculaires importants). Le chiffre derrière représente le poids moléculaire approximatif de la molécule. Ils sont très stables, n'ont aucun effet sur la peau, ils sont non inflammable et échappent à la réglementation des alcools.

Thomas DI PASCOLI
Il est difficile d'éliminer des solvant de ce types des extraits donc utilisés très peu. L'acétate d'éthyle est un solvant idéal pour les flavonoïdes par exemple. 

Thomas DI PASCOLI
Hydrofluoroalcanes et hydrofluoroesters, apparus il y a une 10aine d'années, désormais les hydrofluoroesters sont les plus utilisés. Pas d'hydrogènes sur la partie perfluorée et le fluor apporte une très forte inertie chimique et ne sont donc pas réactive et donc ne forment pas de peroxydes
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

-"1E"+6362$E.Z2+01-"1E"+6362$E.Z2+01PP0.+/+F7&2$)&2$|GT$[0.+/+F7&2$)&2$|GT$[
+'0151"&2$&3$+'1)1"&2

E1+'32$)&$01',65(3+1'$A(2

23(A+5+36$0.+/+F7&$&3$3.&"/+F7&$W+'+'K5(//(A5&2X

52

F F W X

K(+A5&$01')703+9+36$65&03"+F7&

K1"3&$)&'2+36$

9+2012+36$&3$3&'2+1'$)&$27"K(0&$K(+A5&2

K(+A5&$0.(5&7"$)B69(E1"(3+1'

+'2157A5&2$)('2$5B&(7$/(+2$/+20+A5&2$)('2$5&2$2159('32$1",('+F7&2
3"()+3+1''&52

K1"/&'3$)&2$(m613"1E&2$(9&0$)&$'1/A"&7R$2159('32$1",('+F7&2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

-"+'0+E(5&2$(EE5+0(3+1'2$)&2$.Z)"1K571"163.&"2$[-"+'0+E(5&2$(EE5+0(3+1'2$)&2$.Z)"1K571"163.&"2$[

T'$&R3"(03+1'$[
&R3"(03+1'$)&2$("l/&2?$0151"('32?$(03+K2$)&$E.Z313.6"(E+&?$
+',"6)+&'32$)&$E("K7/&"+&

53

K"(03+1''&/&'3$)&2$/(3+L"&2$,"(22&2

K"(03+1''&/&'3$)&2$.7+5&2$&22&'3+&55&2

T'$012/63+F7&$[
27A23+373+1'$)&$5B63.('15$&'$E("K7/&"+&

2159('32$)&$0.1+R$E17"$5&2$513+1'2$0(E+55(+"&2

K1"/75(3+1'$012/63+F7&

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

:3+5+2(3+1'2$)&2$.Z)"1K571"163.&"2$[:3+5+2(3+1'2$)&2$.Z)"1K571"163.&"2$[

T'3"&'3$)('2$5($01/E12+3+1'$)&$'1/A"&7R$E"1)7+32$)&$T'3"&'3$)('2$5($01/E12+3+1'$)&$'1/A"&7R$E"1)7+32$)&$
012/63+F7&$012/63+F7&$ 6/752+1'2?$,&52?$513+1'2$##$6/752+1'2?$,&52?$513+1'2$##$

21+'2$E17"$5&2$0.&9&7R$&3$5($E&(721+'2$E17"$5&2$0.&9&7R$&3$5($E&(7

54

E("K7/2E("K7/2

9&"'+2$V$1',5&2$&3$"17,&2$V$5L9"&29&"'+2$V$1',5&2$&3$"17,&2$V$5L9"&2

T9(E1"(3+1'$"(E+)&$T9(E1"(3+1'$"(E+)&$ 2&'2(3+1'$)&$K"(v0.&7"$2&'2(3+1'$)&$K"(v0.&7"$
W'&$W'&$)&22L0.&$E(2$5($)&22L0.&$E(2$5($E&(7XE&(7X

81'$31R+F7&2$E("$+'.(5(3+1'$&3$E&7$+""+3('32$81'$31R+F7&2$E("$+'.(5(3+1'$&3$E&7$+""+3('32$

;&2E&037&7R$)&$5f&'9+"1''&/&'3$;&2E&037&7R$)&$5f&'9+"1''&/&'3$ E(2$)f+/E(03$27"$5(E(2$)f+/E(03$27"$5(
0170.&$)B1m1'&$0170.&$)B1m1'&$WK(+A5&$WK(+A5&$)7"6&$)&$9+&$)('2$)7"6&$)&$9+&$)('2$5f(3/12E.L"&X$5f(3/12E.L"&X$

Thomas DI PASCOLI
Azéotrope permet une évaporation plus facile que des composés simples. 

Thomas DI PASCOLI
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Thomas DI PASCOLI


Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

@&2$5+F7+)&2$+1'+F7&2$[@&2$5+F7+)&2$+1'+F7&2$[
8179&55&$05(22&$)&$2159('32$)&$23"7037"&$8179&55&$05(22&$)&$2159('32$)&$23"7037"&$2(5+'&$WE(2$)B&(7X2(5+'&$WE(2$)B&(7X

8&$E&79('3$E(2$k3"&$69(E1"62$&3$(+'2+$E1557&"$5f(3/12E.L"&8&$E&79('3$E(2$k3"&$69(E1"62$&3$(+'2+$E1557&"$5f(3/12E.L"&

H&52 01'23+3762 )& 0(3+1'2 1",('+F7&2H&52 01'23+3762 )& 0(3+1'2 1",('+F7&2 [[

55

H&52$01'23+3762$)&$0(3+1'2$1",('+F7&2$H&52$01'23+3762$)&$0(3+1'2$1",('+F7&2$[[

IIL"&L"& ,6'6"(3+1'$[$2&52$,6'6"(3+1'$[$2&52$)B+/+)(m15+7/$)B+/+)(m15+7/$17$17$)&$)&$EZ"+)+'+7/EZ"+)+'+7/
01/E5&R62$01/E5&R62$(9&0$)&2$('+1'2$+'1",('+F7&2$(9&0$)&2$('+1'2$+'1",('+F7&2$ O5O5PP?%"?%"PP?$?$M5O5M5O5QQPP??
-G-GUUPP &3$%G&3$%GQQPP?$8r?$8rNNPP?$W?$WOGOGNNHrHr==XX==88PP ######

==L/&L/& ,6'6"(3+1'?$A(262$27"$)&2$2&52$)B(//1'+7/,6'6"(3+1'?$A(262$27"$)&2$2&52$)B(//1'+7/
PP /1+'2$9+2F7&7R/1+'2$9+2F7&7R
PP E(2$)B+/E(03$&'9+"1''&/&'3(5$E(2$)B+/E(03$&'9+"1''&/&'3(5$
PP "&0Z05(A5&2"&0Z05(A5&2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

@&2$5+F7+)&2$+1'+F7&2$[@&2$5+F7+)&2$+1'+F7&2$[
-&79&'3$-&79&'3$k3"&$V$5B63(3$5+F7+)&$V$7'&$3&/E6"(37"&$E&7$k3"&$V$5B63(3$5+F7+)&$V$7'&$3&/E6"(37"&$E&7$65&96&65&96&
WÄ$V$I>>$WÄ$V$I>>$yyO$XO$X

-1+'3$)&$K72+1'$-1+'3$)&$K72+1'$9("+&$&'$K1'03+1'$)&$5($'(37"&$)&$5B('+1'$&3$9("+&$&'$K1'03+1'$)&$5($'(37"&$)&$5B('+1'$&3$

56

)7$)7$0(3+1'$73+5+260(3+1'$73+5+26

C'+'K5(//(A5&2$W3"L2$C'+'K5(//(A5&2$W3"L2$K(+A5&$3&'2+1'$)&$K(+A5&$3&'2+1'$)&$9(E&7"X?$9(E&7"X?$23(A5&2$V$$23(A5&2$V$$
.(73&$.(73&$3&/E6"(37"&?$.Z)"1E.+5&2$17$3&/E6"(37"&?$.Z)"1E.+5&2$17$.Z)"1E.1A&2?$.Z)"1E.1A&2?$'1'$'1'$
/+20+A5&2$(9&0$5&2$2159('32$1",('+F7&2/+20+A5&2$(9&0$5&2$2159('32$1",('+F7&2

%1'2$2159('32$E17"$7'&$,"(')&$F7('3+36$)&$01/E1262$%1'2$2159('32$E17"$7'&$,"(')&$F7('3+36$)&$01/E1262$
1",('+F7&2$17$+'1",('+F7&2?$E("$+'3&"(03+1'$9+($)&2$K1"0&2$1",('+F7&2$17$+'1",('+F7&2?$E("$+'3&"(03+1'$9+($)&2$K1"0&2$
)&$)+2E&"2+1'$&3$)&2$K1"0&2$)+E15(+"&2)&$)+2E&"2+1'$&3$)&2$K1"0&2$)+E15(+"&2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Principaux solvants d’extractionPrincipaux solvants d’extraction

TR&/E5&$)B&R3"(03+1'$E("$5+F7+)&$+1'+F7&$TR&/E5&$)B&R3"(03+1'$E("$5+F7+)&$+1'+F7&$[[
TR3"(03+1'$)&$5B("36/+2+'+'&$V$E("3+"$)&$TR3"(03+1'$)&$5B("36/+2+'+'&$V$E("3+"$)&$M"3&/+2+($(''7(M"3&/+2+($(''7(

Q$d$E572$"(E+)&$F7B(9&0$5B.&R('&Q$d$E572$"(E+)&$F7B(9&0$5B.&R('&

57

H157A+5+36$H157A+5+36$ II>,i@$V$=SII>,i@$V$=SyyOO

;607E6"(3+1'$)&$5B("36/+2+'+'&$F7+$;607E6"(3+1'$)&$5B("36/+2+'+'&$F7+$
E"60+E+3&$E("$()h1'03+1'$)B&(7E"60+E+3&$E("$()h1'03+1'$)B&(7

;&0Z05(,&$)7$2159('3$E("$69(E1"(3+1'$;&0Z05(,&$)7$2159('3$E("$69(E1"(3+1'$
5B&(7$W01p3$6'&",63+F7&X5B&(7$W01p3$6'&",63+F7&X

Thomas DI PASCOLI
Peu soluble dans la plupart des solvant sauf l'héxane. 



2020

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

!+KK6"&'0&2$&'3"&$7'&$&R3"(03+1'$&'$5(A1"(31+"&$
&3$7'&$&R3"(03+1'$+')723"+&55&

o7('3+362$)f&R3"(+3$V$1A3&'+"o7('3+362$)f&R3"(+3$V$1A3&'+"

D(+55&$&3$3ZE&$)&2$(EE("&+55(,&2D(+55&$&3$3ZE&$)&2$(EE("&+55(,&2

6 + 5+6 V 5 6 + 66 + 5+6 V 5 6 + 6

58

-"60(73+1'2$5+62$V$5($2607"+36-"60(73+1'2$5+62$V$5($2607"+36
/(36"+&5$+')723"+&5$/(36"+&5$+')723"+&5$ ('3+)6K5(,"(3+1'('3+)6K5(,"(3+1'
+'3&")+03+1'$)&$0&"3(+'2$2159('32$+'3&")+03+1'$)&$0&"3(+'2$2159('32$
W$K5(//(A+5+36?$31R+0+36$XW$K5(//(A+5+36?$31R+0+36$X

M2E&03$601'1/+F7&$M2E&03$601'1/+F7&$[[
E"+R$)&2$2159('32E"+R$)&2$2159('32
E122+A+5+36$)&$5&2$"&0Z05&"E122+A+5+36$)&$5&2$"&0Z05&"
0.1+R$)&$/63.1)&2$017"3&2$V$"&')&/&'3$656960.1+R$)&$/63.1)&2$017"3&2$V$"&')&/&'3$65696

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

-"106)62$05(22+F7&2$)B1A3&'3+1'$
4(06"(3+1'
@($)"1,7&$&23$&'$01'3(03$(9&0$5&$2159('3$V$3&/E6"(37"&$(/A+('3&

!+,&23+1'
@($)"1,7&$&23$&'$01'3(03$(9&0$5&$2159('3$V$7'&$3&/E6"(37"&$+'K6"+&7"&$(7$
E1+'3 )B6A755+3+1' /(+2 27E6"+&7"& V 5( 3&/E6"(37"& (/A+('3&

59

E1+'3$) 6A755+3+1'$/(+2$27E6"+&7"&$V$5($3&/E6"(37"&$(/A+('3&

!60103+1'
@($)"1,7&$&23$&'$01'3(03$(9&0$5&$2159('3$V$5($3&/E6"(37"&$)B6A755+3+1'

C'K72+1'
@($)"1,7&$&23$/+2&$&'$01'3(03$(9&0$5&$2159('3$V$7'&$3y E"10.&$)&$5B6A755+3+1'?$
E7+2$1'$5(+22&$"&K"1+)+"$5($21573+1'

@+R+9+(3+1'?$6573+1'
@&$2159('3$E(22&$V$3"(9&"2$5($0.(",&$)&$215+)&

-&"015(3+1'
@&$2159('3$0175&$27"$&3$V$3"(9&"2$5($0.(",&$)&$215+)&

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

4(06"(3+1'$&3$)+,&23+1'4(06"(3+1'$&3$)+,&23+1' [[
4(06"(3+1'$[$&R3"(03+1'$E("$01'3(03$V$34(06"(3+1'$[$&R3"(03+1'$E("$01'3(03$V$3yy (/A+&'3&(/A+&'3& )&$/(36"+&5)&$/(36"+&5
E7596"+26$WI$V$Q$h17"2$&'$/1Z&''&XE7596"+26$WI$V$Q$h17"2$&'$/1Z&''&X

!+,&23+1'$[$/(06"(3+1'$/1)+K+6&$V$3!+,&23+1'$[$/(06"(3+1'$/1)+K+6&$V$3yy ]$S>]$S>yyOO

60

!('2$079&2$3.&"/123(36&2$(9&0$69&'37&55&/&'3$7'$2!('2$079&2$3.&"/123(36&2$(9&0$69&'37&55&/&'3$7'$2Z23L/&$)&$Z23L/&$)&$
"13(3+1'$17$)f(,+3(3+1'$/60('+F7&"13(3+1'$17$)f(,+3(3+1'$/60('+F7&

-122+A+5+36$)f73+5+2(3+1'$)&$3&0.'+F7&2$01/E56/&'3(+"&2$[-122+A+5+36$)f73+5+2(3+1'$)&$3&0.'+F7&2$01/E56/&'3(+"&2$[

&R3"(03+1'$3ZE&$nr;DTd&R3"(03+1'$3ZE&$nr;DTd [$,(+'$)&$3&/E2$/(+2$"+2F7&$)&$26)+/&'3(3+1'$[$,(+'$)&$3&/E2$/(+2$"+2F7&$)&$26)+/&'3(3+1'$
K+53"(3+1'$'60&22(+"&K+53"(3+1'$'60&22(+"&

753"(753"(PP21'2$V$K"6F7&'0&$t$=>#>>>$|m$W$2Z23L/&$E+&m165&03"+F7&$X21'2$V$K"6F7&'0&$t$=>#>>>$|m$W$2Z23L/&$E+&m165&03"+F7&$X [$[$
EE&"/6(A+5+36$)&2$E("1+2$0&5575(+"&2$&"/6(A+5+36$)&2$E("1+2$0&5575(+"&2$ /&+55&7"&$&R3"(03+1'$&'$3&/E2$"6)7+3/&+55&7"&$&R3"(03+1'$&'$3&/E2$"6)7+3

Thomas DI PASCOLI
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Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

4(06"(3+1'$4(06"(3+1'$&3$)+,&23+1'&3$)+,&23+1' [[

61

M,+3(3&7"$(9&0$2Z23L/&$M,+3(3&7"$(9&0$2Z23L/&$
)f(,+3(3+1'$/60('+F7&)f(,+3(3+1'$/60('+F7&

TR3"(03&7"$.1"+m1'3(5TR3"(03&7"$.1"+m1'3(5

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

-&"015(3+1'-&"015(3+1' [[
M03+1'$)+22159('3&$V$K"1+)$)B7'$2159('3$F7+$3"(9&"2&$)&$M03+1'$)+22159('3&$V$K"1+)$)B7'$2159('3$F7+$3"(9&"2&$)&$
.(73$&'$A(2$5($E5('3&$E7596"+26&$.(73$&'$A(2$5($E5('3&$E7596"+26&$

860&22+3& )& E572 ,"(')& F7('3+36 )& 2159('3860&22+3& )& E572 ,"(')& F7('3+36 )& 2159('3

62

860&22+3&$)&$E572$,"(')&$F7('3+36$)&$2159('3860&22+3&$)&$E572$,"(')&$F7('3+36$)&$2159('3

M7$'+9&(7$+')723"+&5$[$M7$'+9&(7$+')723"+&5$[$A(33&"+&2$)&$E&"015(3&7"2$A(33&"+&2$)&$E&"015(3&7"2$

M)(E3(3+1'$/1)&"'&$M)(E3(3+1'$/1)&"'&$[$&R3"(03+1'$V$01'3"&[$&R3"(03+1'$V$01'3"&PP017"('3017"('3

/(3+L"&$E"&/+L"&$&3$2159('3$&'$017"('3$01'3"(+"&/(3+L"&$E"&/+L"&$&3$2159('3$&'$017"('3$01'3"(+"&

&R3"(03&7"$V$0("1722&5$/1A+5&$[&R3"(03&7"$V$0("1722&5$/1A+5&$[ ^$/$)+(/L3"&$i$=$'+9&(7R$[$^$/$)+(/L3"&$i$=$'+9&(7R$[$
=>>>$31''&2$,"(+'&2$21h(ih17"$=>>>$31''&2$,"(+'&2$21h(ih17"$ "&')&/&'3$t$bb$`"&')&/&'3$t$bb$`

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

-&"015(3+1'$-&"015(3+1'$[[

63

-&"015(3&7"$05(22+F7&-&"015(3&7"$05(22+F7&
%(33&"+&$)&$%(33&"+&$)&$E&"015(3&7"2$&'$E&"015(3&7"2$&'$

01'3+'701'3+'7
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

TR3"(03&7"$V$01'3"&TR3"(03&7"$V$01'3"&PP017"('3017"('3 V$0("1722&5$/1A+5&$V$0("1722&5$/1A+5&$

64

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

TR3"(03&7"$H1R.5&3$TR3"(03&7"$H1R.5&3$ 27+3&$)&$)+,&23+1'2$E("3+&55&2$$27+3&$)&$)+,&23+1'2$E("3+&55&2$$
W$'1'$()(E36$V$5($E"1)703+1'$V$,"(')&$60.&55&$XW$'1'$()(E36$V$5($E"1)703+1'$V$,"(')&$60.&55&$X

65

4.2. EXTRACTION SOLIDE/LIQUIDE 
Méthodes d’extraction et équipementsMéthodes d’extraction et équipements

TR3"(03+1'$E("$2159('32$(22+236&$E("$$$TR3"(03+1'$E("$2159('32$(22+236&$E("$$$
/+0"1/+0"1PP1')&2$WTHM4X$[1')&2$WTHM4X$[

66

-"106)6$-"106)6$
M;O|C4TdM;O|C4Td

Thomas DI PASCOLI


Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Purification des extraits à l’état liquidePurification des extraits à l’état liquide

T5+/+'(3+1'$T5+/+'(3+1'$)&2$656/&'32$+')62+"(A5&2$K1"/62$(E"L2$)&2$656/&'32$+')62+"(A5&2$K1"/62$(E"L2$
01'0&'3"(3+1'$01'0&'3"(3+1'$&3$"&K"1+)+22&/&'3&3$"&K"1+)+22&/&'3

OO5("+K+0(3+1'$5("+K+0(3+1'$&3$69&'37&55&/&'3$96"+K+0(3+1'$)&$5B(A2&'0&$&3$69&'37&55&/&'3$96"+K+0(3+1'$)&$5B(A2&'0&$
)&)& /+0"11",('+2/&2/+0"11",('+2/&2

67

)&$)&$/+0"11",('+2/&2/+0"11",('+2/&2

D"1+2$D"1+2$3ZE&2$)&$3&0.'+F7&2$[3ZE&2$)&$3&0.'+F7&2$[
YY )60('3(3+1'$[$65+/+'(3+1'$)&2$A17&2)60('3(3+1'$[$65+/+'(3+1'$)&2$A17&2

YY K+53"(3+1'$2+/E5&$17$2172$E"&22+1'$WE(22(,&$)('2$E572+&7"2K+53"(3+1'$2+/E5&$17$2172$E"&22+1'$WE(22(,&$)('2$E572+&7"2
01/E("3+/&'32X01/E("3+/&'32X

YY 0&'3"+K7,(3+1'$&3$753"(0&'3"+K7,(3+1'$E17"$5f65+/+'(3+1'$)&$0&'3"+K7,(3+1'$&3$753"(0&'3"+K7,(3+1'$E17"$5f65+/+'(3+1'$)&$
E("3+075&2$3"L2$K+'&2E("3+075&2$3"L2$K+'&2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Fabrication des extraits secsFabrication des extraits secs

TR3"(+32$2&02$TR3"(+32$2&02$[$K1"/&$5($[$K1"/&$5($E572$E572$01//1)&$&'$E"1)703+1'01//1)&$&'$E"1)703+1'
+')723"+&55&$WK(0+5+36$3"('2E1"3?$+')723"+&55&$WK(0+5+36$3"('2E1"3?$23(A+5+36?$01'3&'7$23(A+5+36?$01'3&'7$A(036"+&'XA(036"+&'X

!+KK6"&'32$3ZE&2$)f(EE("&+55(,&2!+KK6"&'32$3ZE&2$)f(EE("&+55(,&2 )('2$5B+')723"+&)('2$5B+')723"+& [[
YY 6379&2 9&'3+56&26379&2 9&'3+56&2

68

YY 6379&2$9&'3+56&26379&2$9&'3+56&2

YY 0(A+'&2$)&$260.(,&$2172$9+)&0(A+'&2$)&$260.(,&$2172$9+)& W(9&0$17$2('2$0.(7KK(,&XW(9&0$17$2('2$0.(7KK(,&X

YY 3(/A17"2$)&$260.(,&3(/A17"2$)&$260.(,&

YY 260.&7"2$/+0"1260.&7"2$/+0"1PP1')&21')&2

YY (31/+2&7"2?$/+0"1'+2(3&7"2(31/+2&7"2?$/+0"1'+2(3&7"2 WW K1"/&$,(56'+F7&$K+'(5&XK1"/&$,(56'+F7&$K+'(5&X

YY m61)"(3(3+1'm61)"(3(3+1'

4.2. EXTRACTION SOLIDE/LIQUIDE 
Fabrication des extraits secsFabrication des extraits secs

TR3"(+32$2&02$[$.(A+37&55&/&'3$"62+)7$ $bS$`TR3"(+32$2&02$[$.(A+37&55&/&'3$"62+)7$ $bS$`

D+3"&$&'$+',"6)+&'32$(03+K2$E&73$9("+&"$)&$I>$V$<>$`D+3"&$&'$+',"6)+&'32$(03+K2$E&73$9("+&"$)&$I>$V$<>$`

M L 6 . h p3 ) ) +3 5+ +3 5M L 6 . h p3 ) ) +3 5+ +3 5
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ME"L2$260.(,&$[$(h1p3$)&$E"1)7+32$E17"$5+/+3&"$5($ME"L2$260.(,&$[$(h1p3$)&$E"1)7+32$E17"$5+/+3&"$5($
"&E"+2&$)B.7/+)+36$"&E"+2&$)B.7/+)+36$W/(531)&R3"+'&2XW/(531)&R3"+'&2X

H3(')(")+2(3+1'$)&2$&R3"(+32$E("$"(EE1"3$V$5&7"$H3(')(")+2(3+1'$)&2$&R3"(+32$E("$"(EE1"3$V$5&7"$
01'23+37('32$(03+K2$(7$/1Z&'$)&$27A23('0&2$+'&"3&201'23+37('32$(03+K2$(7$/1Z&'$)&$27A23('0&2$+'&"3&2

Thomas DI PASCOLI
Moins de 5% d'eau.

Thomas DI PASCOLI
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Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

T379&$9&'3+56&$(9&0$u(,1''&3$T379&$9&'3+56&$(9&0$u(,1''&3$

70

4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

H60.(,&$E("$/+0"1H60.(,&$E("$/+0"1PP1')&2$1')&2$

71

4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

72
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

M31/+2&7"2$[M31/+2&7"2$[
-&"/&33&'3$&'$,6'6"(5$)&$01'3"l5&"$5($3(+55&?$)&'2+36?$-&"/&33&'3$&'$,6'6"(5$)&$01'3"l5&"$5($3(+55&?$)&'2+36?$
.7/+)+36?$2157A+5+36?$)+2E&"2+A+5+36$)&2$E("3+075&2$1A3&'7&2.7/+)+36?$2157A+5+36?$)+2E&"2+A+5+36$)&2$E("3+075&2$1A3&'7&2

6 .6 . 6A 56A 5

73

H60.(,&$H60.(,&$E("$(31/+2(3+1'$E("$(31/+2(3+1'$&3$'6A75+2(3+1'[&3$'6A75+2(3+1'[
•• -7596"+2(3+1'$)B7'$-7596"+2(3+1'$)B7'$&R3"(+3$K57+)&$)&$5($E5('3&$&R3"(+3$K57+)&$)&$5($E5('3&$&'$7'$A"17+55(")$)&$&'$7'$A"17+55(")$)&$
,1733&5&33&2$,1733&5&33&2$

•• 4+2&$4+2&$&'$01'3(03$)&$0&2$,1733&5&33&2$(9&0$5B(+"$)&$260.(,&$0.(7)$&'$01'3(03$)&$0&2$,1733&5&33&2$(9&0$5B(+"$)&$260.(,&$0.(7)$
)('2$7'&$)('2$7'&$0.(/A"&$)&$3"(+3&/&'3$0.(/A"&$)&$3"(+3&/&'3$ E("3+075&2$2L0.&2$&'$E("3+075&2$2L0.&2$&'$E17)"&E17)"&

•• rA3&'3+1'$)B&R3"(+32$2&02$E("3+075+L"&/&'3rA3&'3+1'$)B&R3"(+32$2&02$E("3+075+L"&/&'3 K+'2$E("$)&22+00(3+1'K+'2$E("$)&22+00(3+1' 3"L2$3"L2$
"(E+)&$)&$5B&R3"(+3$K57+)&$+227$)&$5("(E+)&$)&$5B&R3"(+3$K57+)&$+227$)&$5( E5('3&$E5('3&$

4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

M31/+2&7"2$M31/+2&7"2$WW $/+0"1'+2&7"2X$$/+0"1'+2&7"2X$[[

74

4+0"1'+2&7"4+0"1'+2&7"
W3(+55&$)&2$E("3+075&2XW3(+55&$)&2$E("3+075&2X

M31/+2&7"2M31/+2&7"2

Å$K57R$E("(55L5&$$$$$01'3"(+"&$$$$$$$$$/65(',6Å$K57R$E("(55L5&$$$$$01'3"(+"&$$$$$$$$$/65(',6

4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

@($@($m61)"(3(3+1'$[m61)"(3(3+1'$[
D&0.'+F7&$)&$260.(,&$A(26&$27"$7'&$)&2.Z)"(3(3+1'$2172D&0.'+F7&$)&$260.(,&$A(26&$27"$7'&$)&2.Z)"(3(3+1'$2172
9+)&$E("$()21"E3+1'$)&$5B&(7$)7$E"1)7+3$27"$m615+3.&29+)&$E("$()21"E3+1'$)&$5B&(7$)7$E"1)7+3$27"$m615+3.&2

75

Ç615+3.&2$[$9("+6362$)B(",+5&2$0"+23(55+26&2$K1"/6&2Ç615+3.&2$[$9("+6362$)B(",+5&2$0"+23(55+26&2$K1"/6&2
'(37"&55&/&'3$V$E("3+"$)&$0&')"&2$9150('+F7&2'(37"&55&/&'3$V$E("3+"$)&$0&')"&2$9150('+F7&2

Thomas DI PASCOLI
Les zéolithes sont des argiles cristallisé et formé à partir de cendres volcaniques naturelles et qui sont très avide d'eau. 

Thomas DI PASCOLI
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Thomas DI PASCOLI
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Thomas DI PASCOLI
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4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

Ç61)"(3(3&7"$Ç61)"(3(3&7"$[[

76

4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

D&0.'+F7&2$E("3+075+L"&2$[$D&0.'+F7&2$E("3+075+L"&2$[$,5Z013&0.'+&,5Z013&0.'+&

H60.(,&$)B&R3"(+32$(F7&7R$E17"$5($012/63+F7&$H60.(,&$)B&R3"(+32$(F7&7R$E17"$5($012/63+F7&$
We(33&K1226XWe(33&K1226X

77

We(33& 1226XWe(33& 1226X

e5Z013&0.'+&$[$&(7$"62+)7&55&$)&2$&R3"(+32$E1/E6&$e5Z013&0.'+&$[$&(7$"62+)7&55&$)&2$&R3"(+32$E1/E6&$
E("$)&2$270"&2$h17('3$5&$"l5&$)&$)6E"&22&7"2$E("$)&2$270"&2$h17('3$5&$"l5&$)&$)6E"&22&7"2$
12/13+F7&212/13+F7&2

4.2. EXTRACTION SOLIDE/LIQUIDE 
Les techniques de séchageLes techniques de séchage

TF7+E&/&'3$TF7+E&/&'3$

"6(5+2('3"6(5+2('3

78

"6(5+2('3$"6(5+2('3$

&R3"(03+1'?$&R3"(03+1'?$

K+53"(3+1'$&3$K+53"(3+1'$&3$

01'0&'3"(3+1'01'0&'3"(3+1'

Thomas DI PASCOLI
Gattefossé est une entreprise de Lyon qui a une technique qui permet de sécher des extraits aqueux très fragiles et très thermolabiles, ils utilisent l'effet osmotique des sucres pour pomper l'eau de ces extraits --> Glycotechnie. 

Thomas DI PASCOLI


Thomas DI PASCOLI
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4.3. EXTRACTION SOLIDE/GAZ  
Extraction par gaz liquéfiés Extraction par gaz liquéfiés 

OrOr== W$A73('&$&3$E"1E('&$21'3$$$$W$A73('&$&3$E"1E('&$21'3$$$$
6,(5&/&'3$73+5+2(A5&2$X6,(5&/&'3$73+5+2(A5&2$X
MEE("&+5$MEE("&+5$ .+,.$E"&227"&$.+,.$E"&227"&$
21R.5&3$&R3"(031"$21R.5&3$&R3"(031"$

79

T9(E1"(3+1'$)7$2159('3$E("$T9(E1"(3+1'$)7$2159('3$E("$
)601/E"&22+1')601/E"&22+1'
41+'2$0.&"$F7&$5f&R3"(03+1'$E("$41+'2$0.&"$F7&$5f&R3"(03+1'$E("$
,(m$,(m$27E&"0"+3+F7&27E&"0"+3+F7&
4(+2$4(+2$/1+'2$/1+'2$K5&R+A5&?$/1+'2$E&"K1"/('3$K5&R+A5&?$/1+'2$E&"K1"/('3$
&3$2&75&/&'3$E17"$)&$E&3+3&2$F7('3+362&3$2&75&/&'3$E17"$)&$E&3+3&2$F7('3+362

4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

D&0.'151,+&$21E.+23+F76&$3"L2$73+5+26&$)('2$5&2$+')723"+&2D&0.'151,+&$21E.+23+F76&$3"L2$73+5+26&$)('2$5&2$+')723"+&2
(,"1(,"1PP(5+/&'3(+"&2?$012/63+F7&2$&3$E.("/(0&73+F7&2(5+/&'3(+"&2?$012/63+F7&2$&3$E.("/(0&73+F7&2

T3(3$T3(3$27E&"0"+3+F7&$[$27E&"0"+3+F7&$[$'+$215+)&?$'+$5+F7+)&?$'+$'+$215+)&?$'+$5+F7+)&?$'+$,(m&7R?,(m&7R?
0("(036"+26$E("$A(22&$9+2012+36$&3$K1"3&$)+KK72+9+36$0("(036"+26$E("$A(22&$9+2012+36$&3$K1"3&$)+KK72+9+36$
K1"3$E1791+"$)&$)+221573+1'K1"3$E1791+"$)&$)+221573+1'

80

1 3 E17 1 )& ) 221 73 11 3 E17 1 )& ) 221 73 1

!+(,"(//&$!+(,"(//&$
)&$E.(2&2$)&$E.(2&2$
)7$Or)7$Or==

4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

H0.6/($H0.6/($&3$+'23(55(3+1'$E+513&$)&$&3$+'23(55(3+1'$E+513&$)&$2Z23L/&$2Z23L/&$
)f&R3"(03+1'$)f&R3"(03+1'$E("$E("$,(m$,(m$27E&"0"+3+F7&$27E&"0"+3+F7&$

81

Thomas DI PASCOLI
Le CO2 a la propriété de passer dans cet état supercritique, qui est un 4ième état de la matière, c'est un état gazeux particulier qui est caractérisé par une très forte viscosité et une très forte diffusivité.

Thomas DI PASCOLI
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4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

M9('3(,&2$M9('3(,&2$[[
•• :3+5+2(3+1'$:3+5+2(3+1'$V$3V$3yy &3$E"&22+1'$&3$E"&22+1'$
/1)6"6&/1)6"6&

41)75(3+1'41)75(3+1' )7 E"1K+5 )f&R3"(03+1')7 E"1K+5 )f&R3"(03+1'

82

•• 41)75(3+1'$41)75(3+1'$)7$E"1K+5$)f&R3"(03+1'$)7$E"1K+5$)f&R3"(03+1'$
2&51'$5&2$01')+3+1'2$1E6"(31+"&2$[$2&51'$5&2$01')+3+1'2$1E6"(31+"&2$[$
E"&22+1'$E"&22+1'$i$i$33yy i$i$0101PP2159('322159('32

•• OrOr=$=$[$'1'$31R+F7&?$'1'$[$'1'$31R+F7&?$'1'$
01/A723+A5&?$0.+/+F7&/&'3$01/A723+A5&?$0.+/+F7&/&'3$
+'&"3&?$+'&"3&?$E(2$E(2$)&$2159('3$"62+)7&5$)&$2159('3$"62+)7&5$
)('2$5&2$)('2$5&2$&R3"(+32&R3"(+32

-"1K+52$OO4$)B&R3"(+32$)&$/(3"+0(+"&
1A3&'72$V$)+KK6"&'3&2$01')+3+1'2$)&$E"&22+1'$

4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

C'01'96'+&'32$C'01'96'+&'32$[[
•• O1p3$O1p3$)&2$6F7+E&/&'32$)&2$6F7+E&/&'32$W1")"&$)B+)6&X$[W1")"&$)B+)6&X$[

I>>#>>>$I>>#>>>$ÉÉ 6F7+E&/&'3$wA&'0.31Ew6F7+E&/&'3$wA&'0.31Ew
t$t$=S>#>>>$=S>#>>>$ÉÉ E17"$6F7+E&/&'3$E17"$6F7+E&/&'3$E+513&$17$+')723"+&5E+513&$17$+')723"+&5

•• -1791+"$-1791+"$)&$)+221573+1'$5+/+36$E17"$01/E1262$E15(+"&2)&$)+221573+1'$5+/+36$E17"$01/E1262$E15(+"&2

83

•• 4(+2$4(+2$E122+A+5+36$)f73+5+2(3+1'$)&$01E122+A+5+36$)f73+5+2(3+1'$)&$01PP2159('32$V$5f63(3$)&$3"(0&2$2159('32$V$5f63(3$)&$3"(0&2$
W4&r|?$T3r|X$E17"$2157A+5+2&"$01/E1262$W4&r|?$T3r|X$E17"$2157A+5+2&"$01/E1262$E15(+"&2E15(+"&2

4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

-"1K+52$)f&R3"(03+1'$)7$5Z01EL'&$2&51'$
5($3&/E6"(37"&$73+5+26&$&'$Or= 27E&"0"+3+F7&$

84
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4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

MEE5+0(3+1'2$+')723"+&55&2$)&$5f&R3"(03+1'$MEE5+0(3+1'2$+')723"+&55&2$)&$5f&R3"(03+1'$
E("$,(m$E("$,(m$27E&"0"+3+F7&$27E&"0"+3+F7&$

e"(+22&2$('+/(5&2$&3$96,63(5&2e"(+22&2$('+/(5&2$&3$96,63(5&2
r561"62+'&2$r561"62+'&2$WE(E"+\(WE(E"+\(?$E1+9"&$##$X?$E1+9"&$##$X

85

M"l/&2$&3$E("K7/2$M"l/&2$&3$E("K7/2$WE"1)7+32$'(37"&52XWE"1)7+32$'(37"&52X
-"1)7+32$'(37"&52$3.&"/12&'2+A5&2$-"1)7+32$'(37"&52$3.&"/12&'2+A5&2$W.17A51'XW.17A51'X
-"+'0+E&2$(03+K2$&'$E.("/(0+&$&3$'73"(0&73+F7&$-"+'0+E&2$(03+K2$&'$E.("/(0+&$&3$'73"(0&73+F7&$
!60(K6+'+2(3+1'$)7$0(K6!60(K6+'+2(3+1'$)7$0(K6
!6'+013+'+2(3+1'$)7$3(A(0!6'+013+'+2(3+1'$)7$3(A(0
-7"+K+0(3+1'$)&$E"1)7+32$)&$2Z'3.L2&-7"+K+0(3+1'$)&$E"1)7+32$)&$2Z'3.L2&

4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 
o7&5F7&2$(EE5+0(3+1'2$o7&5F7&2$(EE5+0(3+1'2$E17"$5B1A3&'3+1'$E17"$5B1A3&'3+1'$
)B.7+5&2$&22&'3+&55&$&3$)B1561"62+'&2$)B.7+5&2$&22&'3+&55&$&3$)B1561"62+'&2$
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4.3. EXTRACTION SOLIDE/GAZ 
Extraction par gaz supercritique Extraction par gaz supercritique 

o7&5F7&2$(EE5+0(3+1'2$"60&'3&2$o7&5F7&2$(EE5+0(3+1'2$"60&'3&2$E17"$5B1A3&'3+1'$E17"$5B1A3&'3+1'$
)&$E"1)7+32$V$.(73&$9(5&7"$(h1736&)&$E"1)7+32$V$.(73&$9(5&7"$(h1736&

87
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METHODES D’METHODES D’EXTRACTION 
RESUME AVANTAGES ET INCONVENIENTS

PROCEDES
D’EXTRACTION

PRODUITS EXTRAITS AVANTAGES INCONVENIENTS

|Z)"1)+23+55(3+1'|Z)"1)+23+55(3+1' |7+5&2$&22&'3+&55&2|7+5&2$&22&'3+&55&2 G"(03+1'2$5+E1E.+5&2$17$G"(03+1'2$5+E1E.+5&2$17$
915(3+5&2915(3+5&2

463.#$)&$"6K6"&'0&463.#$)&$"6K6"&'0&
G(+A5&$+'9&23+22&/&'3$G(+A5&$+'9&23+22&/&'3$

O1'21//(3+1'$6'&",+&$O1'21//(3+1'$6'&",+&$
@&'3&7"?$)601/E12+3+1'@&'3&7"?$)601/E12+3+1'

-"&22(,&-"&22(,& |7+5&2$&22&'3+&55&2|7+5&2$&22&'3+&55&2
a72$)&$K"7+3a72$)&$K"7+3

G"(03+1'2$5+E1G"(03+1'2$5+E1PP &3$&3$
.Z)"1E.+5&2.Z)"1E.+5&2

%1'$"&')&/&'3%1'$"&')&/&'3 O1'21//(3+1'$&(7$O1'21//(3+1'$&(7$
;607E6"(3+1'$&22&'0&2;607E6"(3+1'$&22&'0&2

TR3"(03+1'$TR3"(03+1'$ r561"62+'&2r561"62+'&2 G"(03+1'2$5+E1G"(03+1'2$5+E1PP &3$&3$ 463.1)&$7'+9&"2&55&463.1)&$7'+9&"2&55& 4('F7&$265&03+9+364('F7&$265&03+9+36

88

215+)&i5+F7+)&215+)&i5+F7+)& O1'0"L3&2$i$MA21572O1'0"L3&2$i$MA21572 .Z)"1E.+5&2.Z)"1E.+5&2
O1/E1262$517")2O1/E1262$517")2

%1''&$&KK+0(0+36%1''&$&KK+0(0+36 T5+/+'(3+1'$2159('3T5+/+'(3+1'$2159('3
@&'3&7"$@&'3&7"$

n4|!n4|!
n(077/$/+0"1u(9&$n(077/$/+0"1u(9&$
.Z)"1)+23+55(3+1'.Z)"1)+23+55(3+1'

|Z)"15(32|Z)"15(32
T(7R$("1/(3+F7&2T(7R$("1/(3+F7&2
|7+5&2$&22&'3+&55&2|7+5&2$&22&'3+&55&2

G"(03+1'2$5+E1G"(03+1'2$5+E1PP &3$&3$
.Z)"1E.+5&2.Z)"1E.+5&2

O1/E1262$915(3+52$17$O1/E1262$915(3+52$17$
3.&"/12&'2+A5&23.&"/12&'2+A5&2

;(E+)+36;(E+)+36
D&0.'151,+&$2('2$D&0.'151,+&$2('2$

2159('32159('3
O1')+3+1'2$)170&2O1')+3+1'2$)170&2

O(E(0+36$)&$E"1)703+1'O(E(0+36$)&$E"1)703+1'

OrOr== 27E&"0"+3+F7&27E&"0"+3+F7& r561"62+'&2r561"62+'&2 G"(03+1'2$5+E1E.+5&2G"(03+1'2$5+E1E.+5&2 O1')+3+1'2$)170&2O1')+3+1'2$)170&2
TKK+0(0+36?$265&03+9+36TKK+0(0+36?$265&03+9+36

C'23(5#$('3+)6K5(,"('3&C'23(5#$('3+)6K5(,"('3&
H159('3$"62+)7&5$2+$01H159('3$"62+)7&5$2+$01PP

2159('32159('3

THM4$[$TR#$2159('3$THM4$[$TR#$2159('3$
(22+236&$/+0"1(22+236&$/+0"1PP1')&21')&2

r561"62+'&2r561"62+'&2 G"(03+1'2$5+E1E.+5&2G"(03+1'2$5+E1E.+5&2 ;(E+)+36i01')#$)170&2;(E+)+36i01')#$)170&2
H65&03+9+36iE"106)6$H65&03+9+36iE"106)6$

01'3+'701'3+'7

D&0.'151,+&$&'$D&0.'151,+&$&'$
)69&51EE&/&'3)69&51EE&/&'3

5. EXTRAITS VÉGÉTAUX EN PHARMACIEEXTRAITS VÉGÉTAUX EN PHARMACIE

@&2$&R3"(+32$96,63(7R$21'3$01'2+)6"6&2$01//&$)&2$@&2$&R3"(+32$96,63(7R$21'3$01'2+)6"6&2$01//&$)&2$
zz E"6E("(3+1'2$V$A(2&$)&$)"1,7&2$96,63(5&2E"6E("(3+1'2$V$A(2&$)&$)"1,7&2$96,63(5&2 {?${?$)1'3$5($)1'3$5($
)6K+'+3+1'$&23$5($27+9('3&$[)6K+'+3+1'$&23$5($27+9('3&$[
-"6E("(3+1'2$1A3&'7&2$E("$3"(+3&/&'3$)&$27A23('0&2$

89

96,63(5&2$W]$)"1,7&2$96,63(5&2X?$3&5$F7&$5B&R3"(03+1'?$5($
)+23+55(3+1'?$5B&RE"&22+1'?$5&$K"(03+1''&/&'3?$5($E7"+K+0(3+1'?$
5($01'0&'3"(3+1'$17$5($K&"/&'3(3+1'

T55&2$01/E"&''&'3$5&2$27A23('0&2$96,63(5&2$01'0(226&2$17$
E7596"+26&2?$5&2$3&+'37"&2?$5&2$&R3"(+32?$5&2$.7+5&2$&22&'3+&55&2?$
5&2$h72$1A3&'72$E("$E"&22+1'$&3$5&2$&R27)(32$3"(+362$

@&2$&R3"(+32$E.("/(0&73+F7&2$21'3$,6'6"(5&/&'3$)&2$@&2$&R3"(+32$E.("/(0&73+F7&2$21'3$,6'6"(5&/&'3$)&2$
E"1)7+32$+'3&"/6)+(+"&2$F7+$&'3"&'3$)('2$5($01/E12+3+1'$)&$E"1)7+32$+'3&"/6)+(+"&2$F7+$&'3"&'3$)('2$5($01/E12+3+1'$)&$
2E60+(5+362$V$A(2&$)&$E5('3&2$2E60+(5+362$V$A(2&$)&$E5('3&2$

!&$'1/A"&7R$&R3"(+32$96,63(7R$W/(+2$E(2$3172X$)+2E12&'3$!&$'1/A"&7R$&R3"(+32$96,63(7R$W/(+2$E(2$3172X$)+2E12&'3$
)&$/1'1,"(E.+&2$('(5Z3+F7&2$V$5($E.("/(01E6&$K"('j(+2&$)&$/1'1,"(E.+&2$('(5Z3+F7&2$V$5($E.("/(01E6&$K"('j(+2&$
17 &7"1E6&''&17 &7"1E6&''&
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17$&7"1E6&''&17$&7"1E6&''&

@1"2$)7$E"10&2272$)&$K(A"+0(3+1'?$5($"6,5&/&'3(3+1'$@1"2$)7$E"10&2272$)&$K(A"+0(3+1'?$5($"6,5&/&'3(3+1'$
E.("/(0&73+F7&$+/E12&$)&2$01'3"l5&2$('(5Z3+F7&2$23"+032?$E.("/(0&73+F7&$+/E12&$)&2$01'3"l5&2$('(5Z3+F7&2$23"+032?$
(722+$A+&'$27"$5&2$E"1)7+32$+'3&"/6)+(+"&2$W&R3"(+32X$F7&$27"$(722+$A+&'$27"$5&2$E"1)7+32$+'3&"/6)+(+"&2$W&R3"(+32X$F7&$27"$
5&2$E"1)7+32$K+'+2$W2E60+(5+362X5&2$E"1)7+32$K+'+2$W2E60+(5+362X

O&"3(+'2$&R3"(+32$W&R3"(+32$K57+)&2?$3&+'37"&2X$E&79&'3$O&"3(+'2$&R3"(+32$W&R3"(+32$K57+)&2?$3&+'37"&2X$E&79&'3$
6,(5&/&'3$k3"&$01')+3+1''62$E17"$5($9&'3&$&'$5B63(3$&'$6,(5&/&'3$k3"&$01')+3+1''62$E17"$5($9&'3&$&'$5B63(3$&'$
1KK+0+'&$2172$K1"/&$)&$2E60+(5+3621KK+0+'&$2172$K1"/&$)&$2E60+(5+362

Thomas DI PASCOLI
Hydrodistillation = entrainement à la vapeur d'eau --> huiles essentielles principalement. C'est une méthode qui est très simple dans son principe même si de nombreuses améliorations fournies sur la méthode de base. 
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!6K+'+3+1'2$)&$5($-.("/(01E6&$&7"1E6&''&$[!6K+'+3+1'2$)&$5($-.("/(01E6&$&7"1E6&''&$[

TR3"(+3$TR3"(+3$[[ E"6E("(3+1'2$5+F7+)&2$W&R3"(+32$K57+)&2$&3$3&+'37"&2X?$2&/+E"6E("(3+1'2$5+F7+)&2$W&R3"(+32$K57+)&2$&3$3&+'37"&2X?$2&/+PP
215+)&2$W&R3"(+32$/172$17$K&"/&2X$17$215+)&2$W&R3"(+32$2&02X$1A3&'72$V$215+)&2$W&R3"(+32$/172$17$K&"/&2X$17$215+)&2$W&R3"(+32$2&02X$1A3&'72$V$
E("3+"$)&$)"1,7&2$96,63(5&2$,6'6"(5&/&'3$V$5B63(3$2&0E("3+"$)&$)"1,7&2$96,63(5&2$,6'6"(5&/&'3$V$5B63(3$2&0

TR3"(+32$E7"+K+62$TR3"(+32$E7"+K+62$[[ E"106)7"&$E17"$(7,/&'3&"$5&2$01'0&'3"(3+1'2$E"106)7"&$E17"$(7,/&'3&"$5&2$01'0&'3"(3+1'2$
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)&2$01/E1262$)B+'36"k3)&2$01/E1262$)B+'36"k3

TR3"(+32$3+3"62$TR3"(+32$3+3"62$[[ (h72362$V$7'&$3&'&7"$)1''6&$&'$(h72362$V$7'&$3&'&7"$)1''6&$&'$01'23+37('32$V$01'23+37('32$V$
(03+9+36$01''7&(03+9+36$01''7&?$(9&0$7'&$27A23('0&$+'&"3&$17$7'$/65(',&$)B&R3"(+32?$(9&0$7'&$27A23('0&$+'&"3&$17$7'$/65(',&$)B&R3"(+32

TR3"(+32$F7('3+K+62$TR3"(+32$F7('3+K+62$[[ (h72362$V$7'&$K17"0.&33&$)6K+'+&$)&$(h72362$V$7'&$K17"0.&33&$)6K+'+&$)&$
01'23+37('3201'23+37('32 &'$/65(',&('3$)&2$5132&'$/65(',&('3$)&2$5132

M73"&2$&R3"(+32$M73"&2$&R3"(+32$[[ )6K+'+2$E("$5&7"$E"106)6$)&$E"1)703+1'$&3$5&7"2$$)6K+'+2$E("$5&7"$E"106)6$)&$E"1)703+1'$&3$5&7"2$$
2E60+K+0(3+1'22E60+K+0(3+1'2

TR3"(+32$TR3"(+32$5+F7+)&2$5+F7+)&2$[[
rA3&'7&2$E("$E&"015(3+1'?$/(06"(3+1'$17$)+221573+1'$V$rA3&'7&2$E("$E&"015(3+1'?$/(06"(3+1'$17$)+221573+1'$V$
5f(+)&$)f7'$2159('3$[5f(+)&$)f7'$2159('3$[
M50115M50115 W)&,"6$(50115+F7&$&'3"&$U>W)&,"6$(50115+F7&$&'3"&$U>yy &3$^>&3$^>yyX$X$

PP 3&+'37"&2$W&'$,6'6"(5$=>$`$/i/X$[$S$,$3&+'37"&$]$I$,$)"1,7&$2L0.&3&+'37"&2$W&'$,6'6"(5$=>$`$/i/X$[$S$,$3&+'37"&$]$I$,$)"1,7&$2L0.&
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^$h17"2$)&$/(06"(3+1'$W&'9+"1'$N$V$S$`$)&$"62+)7X$^$h17"2$)&$/(06"(3+1'$W&'9+"1'$N$V$S$`$)&$"62+)7X$

PP 3&+'37"&23&+'37"&2PP/L"&$[$I>$`$/L"&$[$I>$`$

PP (50115(37"&2$$)&$5($)"1,7&$K"(v0.&$E&')('3$^$h17"2$(50115(37"&2$$)&$5($)"1,7&$K"(v0.&$E&')('3$^$h17"2$ 1'$73+5+2&$1'$73+5+2&$
I\,$)&$I\,$)&$E5('3&$K"(v0.&i\,$)f(50115$V$bS$E5('3&$K"(v0.&i\,$)f(50115$V$bS$yy

-("$)+221573+1'$&R3"(03+9&$&3$69(E1"(3+1'$W&(7?$(50115$##X$[-("$)+221573+1'$&R3"(03+9&$&3$69(E1"(3+1'$W&(7?$(50115$##X$[
TR3"(+32$K57+)&2$E.("/(0&73+F7&2$W5+R+9+(3+1'2$2700&22+9&2XTR3"(+32$K57+)&2$E.("/(0&73+F7&2$W5+R+9+(3+1'2$2700&22+9&2X
I$,$&R#$K57+)&$]$I$,$)"1,7&$2L0.&$I$,$&R#$K57+)&$]$I$,$)"1,7&$2L0.&$ E12151,+&$E"(3+F7&$W,1733&2XE12151,+&$E"(3+F7&$W,1733&2X

TR3"(+32$TR3"(+32$5+F7+)&2$W27+3&X5+F7+)&2$W27+3&X[[
M73"&2$2159('32$[M73"&2$2159('32$[
)+,&2362$.7+5&7R$[$)+,&2362$.7+5&7R$[$-.Z31215$W&'$(/E175&2$A79(A5&2X-.Z31215$W&'$(/E175&2$A79(A5&2X
/(06"(32$,5Z06"+'62$[$V$E("3+"$3+2272$96,63(7R$&'$0"1+22('0&$/(06"(32$,5Z06"+'62$[$V$E("3+"$3+2272$96,63(7R$&'$0"1+22('0&$
x$&(7$x$(50115$x$,5Z06"+'&$x$&(7$x$(50115$x$,5Z06"+'&$
&R3"(+32$.Z)"1,5Z06"+'62$W=>$`$)&$E5('3&X&R3"(+32$.Z)"1,5Z06"+'62$W=>$`$)&$E5('3&X
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Z , Z W E XZ , Z W E X
72(,&2$27"3173$&'$72(,&2$27"3173$&'$)+6363+F7&$)+6363+F7&$&3$012/63+F7&&3$012/63+F7&

-"6E("(3+1'2$5+F7+)&2-"6E("(3+1'2$5+F7+)&2
-("$&'3"(v'&/&'3$V$5($9(E&7"$)B&(7$[-("$&'3"(v'&/&'3$V$5($9(E&7"$)B&(7$[
.7+5&2$&22&'3+&55&2$.7+5&2$&22&'3+&55&2$

-("$)+221573+1'$&R3"(03+9&$&3$)+23+55(3+1'$[-("$)+221573+1'$&R3"(03+9&$&3$)+23+55(3+1'$[
&(7R$)+23+556&2$("1/(3+F7&2&(7R$)+23+556&2$("1/(3+F7&2
(50115(32$W/(06"(3+1'$E5('3&$K"(v0.&$E7+2$)+23+55(3+1'$(50115(32$W/(06"(3+1'$E5('3&$K"(v0.&$E7+2$)+23+55(3+1'$ +'0151"&X$+'0151"&X$
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TR3"(+32$TR3"(+32$215+)&2$215+)&2$[[
TR3"(+32$TR3"(+32$2&/+2&/+PP215+)&2$&3$&R3"(+32$2&02$[$215+)&2$&3$&R3"(+32$2&02$[$

•• -"6E("(3+1'2$-"6E("(3+1'2$V$E("3+"$)&$E5('3&2$)&23+'6&2$V$E("3+"$)&$E5('3&2$)&23+'6&2$V$7'&$K1"/75(3+1'V$7'&$K1"/75(3+1'
7536"+&7"&$7536"+&7"&$ ,6575&2$&3$01/E"+/62$$,6575&2$&3$01/E"+/62$$
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M31/+2(32$M31/+2(32$&3$'6A75+2(32$&3$'6A75+2(32$WK1"/&2$E7596"75&'3&2X$WK1"/&2$E7596"75&'3&2X$[[

•• TR0+E+&'32$TR0+E+&'32$(h17362$(9('3$5B(31/+2(3+1'$(h17362$(9('3$5B(31/+2(3+1'$ (31/+2(3$1A3&'7$(31/+2(3$1A3&'7$
.1/1,L'&$.1/1,L'&$&3$&3$23(')(")+2623(')(")+26

•• :3+5+2(3+1'$:3+5+2(3+1'$&'$5B63(3$17$&'$,6575&2?$0(0.&32?$01/E"+/62&'$5B63(3$17$&'$,6575&2?$0(0.&32?$01/E"+/62
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RAPPEL SUR LES FORMES GALÉNIQUES
Domaine pharmaceutiqueDomaine pharmaceutique

G1"/&$,(56'+F7&G1"/&$,(56'+F7& W2Z'1'Z/&W2Z'1'Z/& [[ K1"/&$E.("/(0&73+F7&X$K1"/&$E.("/(0&73+F7&X$
!62+,'&$5($K1"/&$+')+9+)7&55&$2172$5(F7&55&$21'3$/+2$&'$K1"/&$!62+,'&$5($K1"/&$+')+9+)7&55&$2172$5(F7&55&$21'3$/+2$&'$K1"/&$
5&25&2 E"+'0+E&2$(03+K2E"+'0+E&2$(03+K2 &3$5&2&3$5&2 &R0+E+&'32&R0+E+&'32 W/(3+L"&2$+'(03+9&2X$E17"$W/(3+L"&2$+'(03+9&2X$E17"$
01'23+37&"$7'01'23+37&"$7' /6)+0(/&'3#$/6)+0(/&'3#$

T55&$01""&2E1')$V$5B(2E&03$E.Z2+F7&$K+'(5$)7$/6)+0(/&'3$3&5$T55&$01""&2E1')$V$5B(2E&03$E.Z2+F7&$K+'(5$)7$/6)+0(/&'3$3&5$
B+5 3+5+ 6 . 3+ 3B+5 3+5+ 6 . 3+ 3 + 6 65 5 . 3+ 6 65 5 . 3
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F7B+5$2&"($73+5+26$0.&m$7'$E(3+&'3F7B+5$2&"($73+5+26$0.&m$7'$E(3+&'3 [$01/E"+/62?$,6575&2?$2(0.&32?$[$01/E"+/62?$,6575&2?$2(0.&32?$
21573+1'2$A79(A5&2?$272E&'2+1'2$+'h&03(A5&2?$&30#21573+1'2$A79(A5&2?$272E&'2+1'2$+'h&03(A5&2?$&30#

@&2$E"+'0+E(5&2$K1"/&2$E.("/(0&73+F7&2@&2$E"+'0+E(5&2$K1"/&2$E.("/(0&73+F7&2
G1"/&2$215+)&2G1"/&2$215+)&2
G1"/&2$2&/+G1"/&2$2&/+PP215+)&2215+)&2
G1"/&2$5+F7+)&2G1"/&2$5+F7+)&2
-"6E("(3+1'2$E.("/(0&73+F7&2$E"&227"+26&2-"6E("(3+1'2$E.("/(0&73+F7&2$E"&227"+26&2
W'6A75+2&7"?$+'.(5(3&7"XW'6A75+2&7"?$+'.(5(3&7"X
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RAPPEL SUR LES FORMES GALÉNIQUES
Domaine pharmaceutiqueDomaine pharmaceutique

G1"/&2$2&/+G1"/&2$2&/+PP215+)&2215+)&2
O(3(E5(2/&O(3(E5(2/&
O"L/&O"L/&
T/E5Ñ3"&2$/6)+0(/&'3&7RT/E5Ñ3"&2$/6)+0(/&'3&7R

G1"/&2$5+F7+)&2G1"/&2$5+F7+)&2
%(+'$)&$A170.&%(+'$)&$A170.&
O155Z"&O155Z"&
T/752+1'$A79(A5&T/752+1'$A79(A5&

e&5e&5
-Ñ3&-Ñ3&
-1//()&-1//()&

e1733&$13+F7&e1733&$13+F7&
@+'+/&'3@+'+/&'3
@13+1'@13+1'
41722&41722&
H.(/E1+',H.(/E1+',
H+"1EH+"1E
H1573+1'$H1573+1'$W+'h&03(A5&?$A79(A5&$XW+'h&03(A5&?$A79(A5&$X
H72E&'2+1'$A79(A5&H72E&'2+1'$A79(A5&
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RAPPEL SUR LES FORMES GALÉNIQUES
Domaine pharmaceutiqueDomaine pharmaceutique

G1"/&2$215+)&2G1"/&2$215+)&2
O(0.&3O(0.&3
O1/E"+/6O1/E"+/6 &'"1A6$17$'1'?$&KK&"9&20&'3?$2157A5&?$,(23"1"62+23('3$&'"1A6$17$'1'?$&KK&"9&20&'3?$2157A5&?$,(23"1"62+23('3$
17$V$5+A6"(3+1'$/1)+K+6&17$V$5+A6"(3+1'$/1)+K+6&
O(E275&$V$&'9&51EE&$/155&O(E275&$V$&'9&51EE&$/155&
!"(,6&!"(,6&
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!"(,6&!"(,6&
e6575&e6575& W0(E275&2$V$&'9&51EE&$)7"&XW0(E275&2$V$&'9&51EE&$)7"&X
e1//&$V$/Ñ0.&"e1//&$V$/Ñ0.&"
e"('75&2$&3$,"('7562e"('75&2$&3$,"('7562
-+575&-+575&
-(23+55&$&3$3(A5&33&-(23+55&$&3$3(A5&33&
-17)"&-17)"& 1"(5&$17$E17"$(EE5+0(3+1'$073('6&1"(5&$17$E17"$(EE5+0(3+1'$073('6&
-17)"&-17)"& 5Z1E.+5+26&5Z1E.+5+26& 236"+5&$E17"$+'h&03+1'236"+5&$E17"$+'h&03+1'
H7EE12+31+"&$&3$1975&H7EE12+31+"&$&3$1975&

6. 6. PRODUITS À BASE DE PLANTES PRODUITS À BASE DE PLANTES 
Non obtenus par extractionNon obtenus par extraction

-5('3&2$-5('3&2$/6)+0+'(5&2$2L0.&2$&'$'(37"&$E17"$3+2('&2/6)+0+'(5&2$2L0.&2$&'$'(37"&$E17"$3+2('&2 [[
W$&'$9&'3&$&'$E.("/(0+&?$17?$E17"$5&2$E5('3&2$)6"1,(31+"&2?$W$&'$9&'3&$&'$E.("/(0+&?$17?$E17"$5&2$E5('3&2$)6"1,(31+"&2?$
E("$3173$01//&"0&?$2('2$+')+0(3+1'2$3.6"(E&73+F7&2XE("$3173$01//&"0&?$2('2$+')+0(3+1'2$3.6"(E&73+F7&2X
9"(0$9"(0$W017E&$/&'7&$]$S$V$^//X$W017E&$/&'7&$]$S$V$^//X$
2(0.&32(0.&3PP)12&)12& W+'K72&33&$]$>?S$V$I?=$//XW+'K72&33&$]$>?S$V$I?=$//X
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W ? ? XW ? ? X

e6575&2$)&$E17)"&$e6575&2$)&$E17)"&$)&$E5('3&2)&$E5('3&2 [[
W$-.Z31/6)+0(/&'32$W$-.Z31/6)+0(/&'32$JJ 01/E56/&'32$(5+/&'3(+"&2X01/E56/&'32$(5+/&'3(+"&2X
K1"/&$K1"/&$E&7$1'6"&72&$E&7$1'6"&72&$JJ ,6'6"(5&/&'3$E("3+075&2$)&$N>>$/+0"1'2,6'6"(5&/&'3$E("3+075&2$)&$N>>$/+0"1'2
69&'37&55&/&'3$(EE5+0(3+1'$69&'37&55&/&'3$(EE5+0(3+1'$)&$'179&55&2$3&0.'151,+&2$[$0"Z1A"1Z(,&$)&$'179&55&2$3&0.'151,+&2$[$0"Z1A"1Z(,&$
K1"/&2$K1"/&2$)f73+5+2(3+1'$)+9&"2&2$[$$,6575&2$&'36"1"62+23('3&2##)f73+5+2(3+1'$)+9&"2&2$[$$,6575&2$&'36"1"62+23('3&2##
(22&m$(22&m$K(0+5&/&'3$01'3(/+'(A5&2$K(0+5&/&'3$01'3(/+'(A5&2$ ,&"/&2?$/1+2+227"&2,&"/&2?$/1+2+227"&2
"&5(3+9&/&'3$"&5(3+9&/&'3$E&7$01'0&'3"6&2$&'$E"+'0+E&2$(03+K2E&7$01'0&'3"6&2$&'$E"+'0+E&2$(03+K2
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6. PRODUITS À BASE DE PLANTES 6. PRODUITS À BASE DE PLANTES 
Les compléments alimentairesLes compléments alimentaires

T5(A1"(3+1'$)&2$01/E56/&'32$(5+/&'3(+"&2$[T5(A1"(3+1'$)&2$01/E56/&'32$(5+/&'3(+"&2$[
:3+5+2(3+1'$)&2$/k/&2$3ZE&2$)B&R3"(+32$F7B&'$E.("/(0+&:3+5+2(3+1'$)&2$/k/&2$3ZE&2$)B&R3"(+32$F7B&'$E.("/(0+&

!&2$K1"/&2$,(56'+F7&2$2+/+5(+"&2$[$,6575&2?$01/E"+/62?$!&2$K1"/&2$,(56'+F7&2$2+/+5(+"&2$[$,6575&2?$01/E"+/62?$
(/E175&2$A79(A5&2$W/(+2$E(2$)&$K1"/&2$+'h&03(A5&2ÖX(/E175&2$A79(A5&2$W/(+2$E(2$)&$K1"/&2$+'h&03(A5&2ÖX
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!122+&"2$&3$01'3"l5&2$('(5Z3+F7&2$/1+'2$517")2$WE(2$)&$!122+&"2$&3$01'3"l5&2$('(5Z3+F7&2$/1+'2$517")2$WE(2$)&$
/1'1,"(E.+&2$ÜE.("/(01E6&á$01'3"(+,'('3&2###X/1'1,"(E.+&2$ÜE.("/(01E6&á$01'3"(+,'('3&2###X

4(+2$'60&22+3&$)B(73"&2$0"+3L"&2$('(5Z3+F7&2$W'1"/&2$CHrX$4(+2$'60&22+3&$)B(73"&2$0"+3L"&2$('(5Z3+F7&2$W'1"/&2$CHrX$
&3$5B1A2&"9(3+1'$)&$5($"6,5&/&'3(3+1'$&'$017"2$)('2$5&$&3$5B1A2&"9(3+1'$)&$5($"6,5&/&'3(3+1'$&'$017"2$)('2$5&$
)1/(+'&$(5+/&'3(+"&?$'13(//&'3$&'$/(3+L"&$)&$[)1/(+'&$(5+/&'3(+"&?$'13(//&'3$&'$/(3+L"&$)&$[
01'3"l5&$/+0"1A+151,+F7&01'3"l5&$/+0"1A+151,+F7&
637)&$)&$31R+0+36637)&$)&$31R+0+36

6. PRODUITS À BASE DE PLANTES 6. PRODUITS À BASE DE PLANTES 
Utilisation en cosmétiqueUtilisation en cosmétique

:3+5+2(3+1'$E13&'3+&55&$)&2$/k/&2$3ZE&2$)B&R3"(+32$F7B&'$:3+5+2(3+1'$E13&'3+&55&$)&2$/k/&2$3ZE&2$)B&R3"(+32$F7B&'$
E.("/(0+&?$/(+2$6,(5&/&'3$E"106)62$E("3+075+&"2$5+62$(7R$E.("/(0+&?$/(+2$6,(5&/&'3$E"106)62$E("3+075+&"2$5+62$(7R$
/(3+L"&2$E"&/+L"&2$("1/(3+F7&2/(3+L"&2$E"&/+L"&2$("1/(3+F7&2

-"6)1/+'('0&$)&2$&R3"(+32$K57+)&2$WE&7$0151"62X$&3$)&2$-"6)1/+'('0&$)&2$&R3"(+32$K57+)&2$WE&7$0151"62X$&3$)&2$
2159('32$)&$3ZE&$.Z)"1,5Z015+F7&$17$.7+5&7R$2159('32$)&$3ZE&$.Z)"1,5Z015+F7&$17$.7+5&7R$
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TR+23&'0&$)&$'1"/&2$E("3+075+L"&2$E17"$5&2$&R3"(+32$)('2$5&$TR+23&'0&$)&$'1"/&2$E("3+075+L"&2$E17"$5&2$&R3"(+32$)('2$5&$
)1/(+'&$)&$5($E("K7/&"+&$WCHr$b=NSX$[)1/(+'&$)&$5($E("K7/&"+&$WCHr$b=NSX$[

ConcrèteConcrète[$1A3&'7&$V$E("3+"$)B7'&$/(3+L"&$E"&/+L"&$K"(v0.&$)B1"+,+'&$[$1A3&'7&$V$E("3+"$)B7'&$/(3+L"&$E"&/+L"&$K"(v0.&$)B1"+,+'&$
96,63(5&$E("$&R3"(03+1'$(7$/1Z&'$)B7'$2159('3$'1'$(F7&7R96,63(5&$E("$&R3"(03+1'$(7$/1Z&'$)B7'$2159('3$'1'$(F7&7R

RésinoïdeRésinoïde [$1A3&'7&$V$E("3+"$)B7'&$/(3+L"&$E"&/+L"&$2L0.&$)B1"+,+'&$[$1A3&'7&$V$E("3+"$)B7'&$/(3+L"&$E"&/+L"&$2L0.&$)B1"+,+'&$
96,63(5&$E("$&R3"(03+1'$(7$/1Z&'$)B7'$2159('3$'1'$(F7&7R96,63(5&$E("$&R3"(03+1'$(7$/1Z&'$)B7'$2159('3$'1'$(F7&7R

AbsolueAbsolue [$E"1)7+3$V$1)&7"$0("(036"+23+F7&$1A3&'7&$V$E("3+"$)B7'&$[$E"1)7+3$V$1)&7"$0("(036"+23+F7&$1A3&'7&$V$E("3+"$)B7'&$
01'0"L3&?$)B7'$"62+'1})&$17$)B7'&$E1//()&$K51"(5&?$E("$&R3"(03+1'$V$01'0"L3&?$)B7'$"62+'1})&$17$)B7'&$E1//()&$K51"(5&?$E("$&R3"(03+1'$V$
5B63.('15$V$3&/E6"(37"&$(/A+('3&5B63.('15$V$3&/E6"(37"&$(/A+('3&

@&2@&2 %13(/+0(52à%13(/+0(52à [[ O&2O&2 &R3"(+32&R3"(+32 21'321'3 )6)+62)6)+62 VV 7'&7'& 012/63+F7&012/63+F7& '(37"&55&'(37"&55&## C52C52 21'321'3 )6K+'+2)6K+'+2 E("E(" 7'&7'& F7('3+36F7('3+36
01'23('3&01'23('3& )&)& /(3+L"&/(3+L"& &R3"(+3&&R3"(+3& )&)& 5(5( E5('3&E5('3& W&'W&' /1Z&''&/1Z&''& II `̀XX##@B(A2&'0&@B(A2&'0& )&)& 01'2&"9(3&7"2?01'2&"9(3&7"2? 5&5& 27EE1"327EE1"3 )&)&
,5Z06"+'&,5Z06"+'& )B1"+,+'&)B1"+,+'& 96,63(5&96,63(5& &3&3 5&25&2 E"106)62E"106)62 )&)& K(A"+0(3+1'K(A"+0(3+1' 60151,+F7&/&'360151,+F7&/&'3 E"1E"&2E"1E"&2 K1'3K1'3 )&2)&2 %13(/+0(52à%13(/+0(52à )&2)&2
E"+'0+E&2E"+'0+E&2 (03+K2(03+K2 +)6(7R+)6(7R E17"E17" )&2)&2 E"1)7+32E"1)7+32 )&)& A&(736A&(736 /+2('3/+2('3 27"27" 5&5& '(37"&5'(37"&5##

@&2@&2 %13(/+Rà%13(/+Rà 01'23+37&01'23+37& 7'&7'& (2210+(3+1'(2210+(3+1' )&)& NN %13(/+0(52à%13(/+0(52à (7R(7R E"1E"+6362E"1E"+6362 2Z'&",+F7&22Z'&",+F7&2 &3i17&3i17
01/E56/&'3(+"&201/E56/&'3(+"&2 21+,'&72&/&'321+,'&72&/&'3 0.1+2+&20.1+2+&2 E("E(" '12'12 5(A1"(31+"&25(A1"(31+"&2 E17"E17" 7'&7'& (03+9+36(03+9+36 012/63+F7&012/63+F7& 0+A56&0+A56& &3&3
1E3+/+26&1E3+/+26&## O&2O&2 01/E5&R&201/E5&R&2 96,63(7R96,63(7R 5(A&55(A&5 05(+/05(+/ 21'321'3 )&2)&2 21573+1'221573+1'2 &RE&"3&2&RE&"3&2 &3&3 E"(3+F7&2E"(3+F7&2 E17"E17" 912912
K1"/75(3+1'2K1"/75(3+1'2 [[ 7'7' 2&752&75 )122+&")122+&" &3&3 7'7' 2&752&75 01'3"l5&01'3"l5& ('(5Z3+F7&('(5Z3+F7& (7(7 5+&75+&7 )&)& NN##

6. PRODUITS À BASE DE PLANTES 6. PRODUITS À BASE DE PLANTES 
Exemple d’extraits en cosmétique : Alban MullerExemple d’extraits en cosmétique : Alban Muller

@&2@&2 @+E+)(/+2à@+E+)(/+2à 21'321'3 5&5& "62753(3"62753(3 )&)& 5(5( /(06"(3+1'/(06"(3+1' )&)& E5('3&2E5('3&2 )('2)('2 )&)& 5B.7+5&5B.7+5& )&)& 317"'&215317"'&215 "(KK+'6&?"(KK+'6&?
2159('32159('3 +)6(5+)6(5 E17"E17" &R3"(+"&&R3"(+"& )&2)&2 E5('3&2E5('3&2 5&25&2 /156075&2/156075&2 (03+9&2(03+9&2 5+E1E.+5&25+E1E.+5&2## H('2H('2 01'2&"9(3&7"01'2&"9(3&7" &3&3 E"136,62E"136,62 E("E(" 7'7'
('3+1RZ)('3('3+1RZ)('3 '(37"&5?'(37"&5? 5&25&2 @+E+)(/+2à@+E+)(/+2à 21'321'3 73+5+2(A5&273+5+2(A5&2 )('2)('2 31733173 E"1)7+3E"1)7+3 012/63+F7&012/63+F7& 01//&01//& (03+K2(03+K2 '(37"&52'(37"&52 &3&3
01/E12('3201/E12('32 )&)& 5(5( E.(2&E.(2& ,"(22&,"(22&##

@&2@&2 @+E+)(/+Rà@+E+)(/+Rà [[ O&2O&2 &R3"(+32&R3"(+32 E"62&'3&'3E"62&'3&'3 5&25&2 /k/&2/k/&2 0("(036"+23+F7&20("(036"+23+F7&2 F7&F7& 5&25&2 @+E+)(/+2à?@+E+)(/+2à? VV 5(5( )+KK6"&'0&)+KK6"&'0&
F7&F7& 0.(F7&0.(F7& "6K6"&'0&"6K6"&'0& &23&23 01/E126&01/E126& )&)& E572+&7"2E572+&7"2 E5('3&2E5('3&2## !136&2!136&2 )&)& E"1E"+6362E"1E"+6362 012/63+F7&2012/63+F7&2 2E60+K+F7&2?2E60+K+F7&2?
0&55&20&55&2PP0+0+ (,+22&'3(,+22&'3 &'&' 2Z'&",+&2Z'&",+& E17"E17" 7'&7'& &KK+0(0+36&KK+0(0+36 0+A56&0+A56& &3&3 1E3+/+26&1E3+/+26&## @&2@&2 @+E+)(/+Rà@+E+)(/+Rà "&9k3&'3"&9k3&'3 (722+(722+ 7'7'
+'36"k3+'36"k3 E"(3+F7&E"(3+F7& [[ +52+52 '&'& '60&22+3&'3'60&22+3&'3 F7f7'F7f7' 2&752&75 )122+&")122+&" &3&3 7'7' 2&752&75 01'3"l5&01'3"l5& ('(5Z3+F7&('(5Z3+F7&##

@&2@&2 -.Z3(/+2à-.Z3(/+2à [[ +2272+2272 )B7')B7' 2(91+"2(91+"PPK(+"&K(+"& 7'+F7&?7'+F7&? 2('22('2 01'2&"9(3&7"2?01'2&"9(3&7"2? +52+52 21'321'3 1A3&'721A3&'72 7'+F7&/&'37'+F7&/&'3 ,"Ñ0&,"Ñ0&
VV )&2)&2 2159('322159('32 '(37"&52'(37"&52 W&(7W&(7 &3&3 63.('15X63.('15X## ME"L2ME"L2 236"+5+2(3+1'?236"+5+2(3+1'? 5&25&2 &R3"(+32&R3"(+32 21'321'3 260.62260.62 E("E(" m61)"(3(3+1'?m61)"(3(3+1'? 7'&7'&
3&0.'+F7&3&0.'+F7& )&)& E1+'3&E1+'3& "&2E&037&72&"&2E&037&72& )&)& 5BT'9+"1''&/&'35BT'9+"1''&/&'3 (227"('3(227"('3 5(5( E"13&03+1'E"13&03+1' )&2)&2 /156075&2/156075&2 96,63(5&296,63(5&2## C52C52
21'321'3 &'27+3&&'27+3& 23(A+5+26223(A+5+262 )('2)('2 )&)& 5(5( ,5Z06"+'&,5Z06"+'& )B1"+,+'&)B1"+,+'& 96,63(5&96,63(5&## D+3"62D+3"62 &'&' (03+K2?(03+K2? 5&25&2 -.Z3(/+2à-.Z3(/+2à 21'321'3
E("3+075+L"&/&'3E("3+075+L"&/&'3 ()(E362()(E362 (7R(7R 21+'221+'2 5&25&2 E572E572 &R+,&('32&R+,&('32 &'&' 3&"/&3&"/& )&)& K1"/75(3+1'K1"/75(3+1' &3&3 )B&KK+0(0+36)B&KK+0(0+36##

102

Thomas DI PASCOLI


Thomas DI PASCOLI



