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SUPERCRITICAL FLUID EXTRACTION OF VATERIAN ROOT
zizovic r. rrenar, rvanovid , ,1;ffiiJrrlllt#,f 

ff.f"::r$,Ristic 
s. Mihairo2, petrovic D.

""Tu',ff.TTffi"6:,;:i#,,,i,ri{sdiffi 
ruh}f#*:il:lj;;,:ffi}TJls,,;,"fjrilttHilitri?i,

Summary

In this stud! suoe111-i!i?at c?rlon dioxide extraction from the'tr";:;,;r?,!;;#:r,"ils:,#::r!:{i;ii;:#f;lx!*{"#::,:,r__ifi ,"{;ilx##Wanalytical GC frui5l ,ri 6C-ii" 
o"v u, extractton vield was also tnvesttgaiei.'it"J*ii* 

were analyzed by

Keywords: Valerian; Supercriticalfluid extraction; Bornyl acetate; Valerenql; Isovaleric acid
Introduction

Preparations on'the-basis of extracts.of varerian rcot (valeriana o{fi.ciyaris, varerianaceae)
are used as m,d sedatives roir.a,r.tio, ,ir'rrri;;;ri'ourr.r, and initation, to herp bener
dream and to prevent agirated stee1. rr r.r"q;;;.iffi:lror, this usage is uaseo on the
experience of tradition't 

"ortr" iJn. .oo, or uurJ.iin-rc used more then-2000 years in this
purpose), as weil 

-as on trr. i.rri, 
1r,.rrr1rr.rr', oir*rr",ogicar und nrr"rous crinicar

studies' The o, ana auroiutr;ffi used. as frdril;;mponents in soaps and in moss and
forest fragrances-,, rt is used;;;;", toua".f'.Jot-[ii^,::r:r, urJ-u;;dflavorings 

[r].
Dried roots of varerian ;;;-r;ililes packed io ,iot'uugs and put arouno grain, fruits.
berries' or vesetabr.r,i" [ra 

"#irirr.^tr,i9a.ntr, uno'Jinerdamagin! unirnuirizl.
?"!:fu{l;:::,;ffi ,#;ffiTi:5'-tl .g.,q ;lq,.*.,-o *;? ilffifr*',o Europeannor r e s s tr'* g," vr.e 

" 
i 

"'", 
*tffi i[T ]tlrfJ *:r::":t"",,,.f tff *ig#g'#dried drug and not rJss ,h*-;,";; iJ:l::rrir".p.rJr.ias.expressed 

as varerenic acid. The
essentiar o, of the varerian r"Li'."rorns monoterp*.Jril ,Jrqrir-";p*"o,l1lo after longer
distittation ,"* ,:lliiil;yitlffiliorr.lruro*i.;;ft_ryarerenic 

and.acetoxyvalerenic

,,i!!1,,:!11*,1?;,"**lix***t'h,,i:dffi.il;;ab,eDe;;;d;#,"i"*d;;;;isovaleric one is responsible roi-rp..in, unpreasanr ;;il:":T'5,X1X'1ffif i;r1,r;il-il';i
iiiiT:r*'11.,:; 

a'a u-mino *io'li, ,ri,.. or runy *r,., m.chani*nioor action or thegrglter number oi, 
too' is not completely L*ptuirrJ. trirry i, resurt of synergistic action of*",ingr,".u,rl,pp;""Ti,",::::#,,rrt.:;U"*tUilf*iZ:;;ffi 

:ffi :f r0top_Hydrodistillation is a.wide-tptt"J ,*rlr"o. r"r-p/"arffi 
"r essentiar oir of varerian in

industry and it has. u"* rirjli .it*.irrrv;;;;ii.;van if the simpriciry and row
rnvestment and ooerative costs ,i,rrir..tr,od aie;ir;il";ccout, the fact that some of the
high volatile and h'{t9 t9i'urt'#lun.", wi, be ro."r", Iost is undeniabre. Alcohor
f::4il1J',l*ii,,l'Lo 

ro. i'oru,ioi"Jiurtir" 
9orp"rrril 

j, 
".0* to preserve lhermo rabiret.girh;i;';;;il"rr"H':Xlr*,,1t"i1-requires offii."*rvent use. Moreover, severeproducts when used. rr ri,' r,";;';ffi 

i:ffi,:ff 
'1,1"-.:1il::ff"#*r:,: m jl j*$problems can be t"lltj-!,..6'Jiffi supercriticar nuiJ'in .rr.ntiri-oii litraction tot.

Although chemical tompoiition'oi uu'r".;;';ffi;uin''il, hydrodist,ration was studied
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extensivelv' a little work has boon published about isolation of active substances bysupercriticar fluid extracrion rsrei rroin :1igJ;.6*. ,n, prp.. .*."rns with pressure.
lirffiffi:x?rffj:""tment innuJnr. on SFE vi.rJ, ,!wel aJwi*r 

"rr"mi"ur.orporition of

Material and methods

Three sorts of valeria.n (v' fficinalt L ) were anaryzed: wird grown varerian from eastern

fr lHgl,illil-'l -xll,lfffi ffifgfu t,:,],*!Hbia 
(var eri an rr) an d c urtivateJ s#

Extractions withsL co, ;;;'""u..i"a out'in'inJ'ari'o.rur. Engineers screening systemshown in Fig' 1' 
.The suptt".iti-"iiExtractio" i;;;;il system is- designed for sma, batch

research runs using co, ur ,rr.-rrp".*i;i;;r;;r#witt mu*im;,ri.;jil*rbre workingpressure of 4r.3 Mpa at 5 r l K. riquio co, j;'rrrr,;;; from co, cyrinder by a siphon tube.
The coz is pumped into tt"-tv't#ilt:1" riqrro ilii"rrr* ou,no untiil the required pressure is
obtained' Back preassure regulators are used to set thE system pressure (in extractor and
separator)' The 

11ra9tor veiset iiso ,u ir'i,.J'*iii ,r," prant materiui rrom which a
substance is to be-extracted' Heaiers.are supplieo on it. extractor vesser for temperatureelevation' The sc-co' n"*t 

'r""rgr, 
the extricior rJ"rr.^.,he separator vesser. sampres ofthe extracted substance can be ,rtE, uy 

"p*irs'ril1irt ,urr" Iocated at the bottom of thevessel. A flowmeter is providej-ro'inArui" ,#no* ,ri. 
3f COz being passed through thesystem and the flow can be adjusted fy mi9ro.n";;il;;jr.. The Coz iontinues ro flow outof the separator throu.sh tr" nowmet. ritotarizerunJof, tJutrorptere. varerian root was finemilled and sieved to-ti'ree r.*rr"^ *rin averag" aii,ilffi, 0.;4,0.6s and 0.7.n.. tutu* of the

plant sample was 47g and 
'h;-il.;;.T* .r'* *rr'di'tyr, in a, experiments. Extractionswere ca*ied out ar temperature, 

"ii,,-1.:lg rriI"u,io]r..rures of l0 and 15 Mpa. The
influence of particre rir. ;siE rirr'irr.rrigated in the q1e.of varerian I, the influence of
illlTJl3l #$::;:.S'* J"T, L{T,:;T 1 ffi: ll#li u,r e,i u, r], ila 1r,.' see rrom the
Qualitative and ouantut2ty2 gnalyr.r-o111. srElxtracts were ca*ied out using a Hewrett_Packard cc Gro) and GC-MiD'L"^Urrc^t yrir,r;.'M;;r Hp_5890 series rI, equipped witha split-splitless iniector, nn-s capffi .otu, 

" e;;: 0:;;mm, film thickness 0.52 pm) and
a flame ionizatio"n detector q6j,l^ emproyed. uyorog.n was used as carrier gas (lml/min)' The injector 

,was i,'# i 7io{d,'il ;#,fir at 300oc, wh,e the corumntemperature was Iinearrv p.ogru.nr.j. r.o, +oi:i6g;c-ij\,t1_,r) cc-MsD anaryses wereca*ied out under tr,. ,ur. ?*iil;j;;;r,r"r""r,r'"J1, 
ry c r800c Series rr GCDanalyticar system equipped *iirr-rip-sNas 

""rrrnn-1ro^ii]'0.25 mm . o.25pm; was used.
Helium was used aJ cairier g";. il" ;sre,r 

line- 
(Mso) was heated at zaoTc:.The EIMSspectra (70 ev) was-acquirea-i, trrr r.un mo-de in tnJ itri^oee 40-400.Ir,1-ulh-"ure, sampresolution in hexane rt 1i2.**.ir:"Jrrii'r rprit roJ.-iilffi. ioentification of constituentswas performed bv matching tr"itn,u*'rp.ectra and tiovats indices (16) with those obtainedfrom aurhentic sampr.r uioz*'Nis?wirry ,p.il"iiiii9r, diffeient types or search@BMI{IST/AMDISi u"a iiiuar.'iir..rrr., aaia laoumsjl',ur. ionization'd-etection areaJf#lfff:,9fr'"[Tf,a'r"''"i'"".'ponai,g "r,io;;;;;**,, was used ror quantincation
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r .lli K tJ |r{prr il3 Ii" ,0 Mlh4 
"r?"l K ti MIrni., lS t ,0 t{p,

I

f
'.j

f, rt+

lst, Zrll ,i,,
Fig' 3' Effect of sFE condirions o, 

"*t.u"J3lr't",o ,, *" .*. 
"rrau from valerian II

",TJ ;.?::*::[:i:,*:,:i 1l#l : ]l i!!, 1i, 
e(:: !:to b,a i n e d a, 3 t 3K an d, 0 Mpart",'opoi.*turrur,"Joro"ruu]lo',ffi ,:"#!IlJ r#il:S;lr,l:#,1?lJl#

isovaleric acid
q,-thujene

q-fenchene

p_menthone

borneol

terpinen_4_ol

myrtenol

bornyl acetate

menthyl acetate

trans-pinocarvyl acetate
carvacrol

myrtenyl acetate

3-elemene

q-terpinyl acetale
pacifigorgia-.1 (9), 1 O_dien

B-cubebene

p-elemene

B-longipinene

paciflgorgia_1 (6), 1 0_diene

B-caryophyltene

2,5-dimetoxy_p_cymene

y-elemene

q-humulene

valerena-4,7(1 1)-diene
y-gurjunene

ar-curcumene

B-ionone

cr-muurolene

B-bisabolene

bornyl isovalerate

901,8 836

927,0 930

940,9 953
.1 156,6 1153
.l 163,3 1 169

1175,3 1177

1195,1 1196

1283,1 12Bg

1294,7 1295

1296,3 12gB

1303,2 .t2gg

1323,0 rc27
.1333,8 

1338

1347,3 fi49
1383,8 .138s

1385,3 1390

1388,0 1391

1403,2 1403

1410,2 1415

1414,5 1419

1421 ,5 1427

1429,5 1$7
1448,9 1455

1455,4 1456

1472,2 1477

1479,2 ,t481

'1483,3 
1489

'1496,0 
15OO

1504,7 1506

1512,6 1s12

0,37

4,80

0,30

4,57

0,41

0,27

0,37

0,34

0,3.1

0,92

0,27

0,27

0,37

0,45

1,61

0,38

0,34

2,97

1,48

'1,53

0,87

0,44

0,77

,t,02

0,32

7,15

0,41

1,47

0,22

0,32

0,62

0,23

0,64

2,28

1,16

2,06

0,75

1,42

1,13

1,00

1,46

0,65

7,48

0,15

0,14

0,21

0,'15

0,19

0,17

6,86

2,16

1,08

6,11

0,14

0,37

0,63

0,26

0,70

1,35

1,85

1,72

0,49

4,26

2,17

0,78

1,48

0,44

2,27

0,16
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kessane

pacifigorgiol

elemol

germacrene B

spathulenol

caryophyllene oxide
globulol

eudesm-5_en_1 1_ol

viridiflorot

cis-o-copaene_g-ol

isospathulenol

B-eudesmol

valerianol

cr-cadinol

valeranone

a.-bisabolol

kessyl alcohol

valerenal

cis-nuciferol

o,-kessyl acetate

B-acetoxyelemol isomer

B-eudesmol acetate

B-santalol acetate

kessanyl acetate

(Z)-valerenyl acetate
valerenic acid

hexadecanoic acid (palmitic acid)
(E)-valerenyl isovalerate

hexadecyl isovalerate

1597,2 1593

1624,3

1633,8 1639

1645,0 165.1

1648,2 1652

1653,7 1654

1667,6 1675
't681,4 1686

1690,2

1715,7 1706

1727,7 1727

1743,9

1772,3

1791,7 1792
'1796,9 1800

1806,7

1828,6

1862,5 1843

1959,6 1951

2052,1

2626,0

1522,7

'1540,4

1545,7

1554,4

1573,4

1578,7

1588,0

1589,9

1 533

1 539

1550

1561

1578

1 583

1585

1,16

1,37

1,45

0,98

4,64

0,60

0,80

0,46

7,93

0,46

0,90

2,47

0,56

0,44

0,67

0,32

10,69

0,34

0,56

1,36

2,93

1,37

9,65

3,09

0,34

1,54

0,32

1,06

0,24

0,77

0,81

2,53

O,BB

0,67

0,53

0,37

10,08

o,47

1,9.1

11,29

1,91

0,92

0,70

6,58

0,37

0,38

1,66

3,01

1,28

6,13

0,43

1,78

0,42

0,88

0,61

0,52

1,13

0,76

0,71

1,51

0,66

0,38

0,25

0,18

2,77

0,49

1,69

1,37

0,35

0,48

0,26

0,17

12,19

0,16

0,92

2,08

3,67

0,43

0,75

1,59

2,32

0,41

82,

ff,:*:',":::1#Tl?,'.xff::ff:il*.:::ii:,:j,::: bJj!. higher content oll.r,*.,.and r ower c ontents 
"r 

;,[;;;;; Jdffi :;::itHffj Jn"t:#f H m3j*::,1,
Conclusions

Higher extraction vield is obtained in SFE process from smailer particres, which indicates that
the diffusion throush th. p;;i;i;jr'iii.rr, rimitid;;;..rr. see extract outainro at r0 Mpa
and 313 K vieldejin tr,," hd'#;"ri1w 

"r;;"'r;;;"r"r_3ro s".quiterper.-r. vur"r"nur,bornvr acetate and vareria;ffi;'dffiii.,unt 
"orporra, in iie.;r;;;,::ilfiffi.* quantityof valerenal was detected in srB e;;;;: r.om vlLri", ,ii. hi*rrer contents otiaterenic acio

were determined in extracts fi';;ild gror, ,p..i.s than in extracts from curtivated sort.
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