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StfOium karbonylovych zlfienin v liiliacich prepardtoch

CI^{BR,IELA STT],MISKOVA - EVA SEROlii - PETETT, SIMKO - l-L \Di]IiR
SIIIIRNOV - JOZETT DLIIJTI,AVICKY _ ALENA KULICHOV^I

Sirhrn, Prrica sa zaoberlr sltrdovanirn obsahu karbonylovj-ch zlirdenin vo frak-
ci6ch izokitov kitok rldivej ar6my z dvoch rafi.novanlf ch drevnj'ch decht,ov a niekol-
kfch zahraniCnfch ri,liacich preparritov, ako aj zastLrpenia jednotlivlich karbony-
lov;ioh zloZiek v karbonvlovej frakcii. Najzastripenej5ou zloikou vo frakcirl,ch ra-
linritov i v ridiacich prepardt'ocdr jo 2-acetylfurrin, bohato sfr zastLrpen6 i cvklopen-
tonal, cyklopentan6n, diacetvl r'r, 2,3-dimetylcyklopenten6n. Na z6klacle polovn&rlirl
zloZenia karbonylovej frakcie zahranidni'ch proparritov a frakcii izoltitot ricl:r'='
ar6my rafindtov sa dri predpokladad, Ze r- pripade priaznir'6ho zloZr'rLr,r ,i..-:. :.
skupin l6tok sa m6Ztr porrZit na aromntiz(rciu virobkor'.

; Odiacidyrnvznikajficichc'mit'kor,rpvrt-,lrz';r-1 2r.j51-.--r i'.z:-;:':^:,2,..:..:-=..':-,.-"
prepard,ty obsalmjfi relk\- poi'et zlo2iek. ktt,r'd.sa ruz,-lel',rjLr,,i,-,'.-ia,-r::,' :. .;.:-
pin 

- sfr to najma fenoly, karbonr-lr-, kr--.eiinr-, alkohol-r'a proh-c.rklick6 tlru-
rnrr,tick6 uhlovodikv (PAU). P6sobeniu tyclrto sliupin l5,tok sa prisuclzujir
Ziadfce i neZiadrice riiinky riclenia. Ziad:iuci riiinok ridenia spodiya, predoriet-
kfm v aromatizd,cii, konzeri'iicii a vyftrrbeni, neZiadrlci v kontamin6cii toxic-
kJimi l4,tkami a deltrukcii aminokyselin potrru'inoyych bielkovin. Klim typick6,
ar6ma irdenfch r-r?robkov sa pripisuje predovietkym riiinku fenolov, karbonyly
* k;tseiiny podmieririjfi v)'t\-orenie Specifichej chuti, antioxidainy ridinok sp6-
sobuje pritornnost uriit;ich fenolov a zlatohned6 sfarbenie vytvd,rajd predo-
yBet'kym karbonl'lov6 zlo/zl<y. Niektor6 zloi:k5, PAU sfr karcinog6nne, srl r'Sak
z irdiacich kvapalin prakticky odstrinen6 pri ich iisteni.

Y rimci rieBenia probl6mu izolir,cie l6tok frdir-ej ar6my zo suror'6ho drevn6ho
dtchtu sme popri inom venovali pozclrnost ej l<arbonl'lo'i'yrn zltldeninr{,m.

Karbonylov6 zlirdeniny sa vyznamne zfiastirujfi na kvalite irdiacich plel,,.,-
rlrtov, predov5etkym slrojim aromatizadn.fur fidinkorn, ktor:y sa pl'ejr,'' '.

Ing. Ga.briela [itlmis]<ov1r, Ci:ic., RNDI. llva Strlotri, Ing. Pctcl Simli,,. I...
dirrir Smirnor-, CSc., tloc. Ing. Jozel Dubravicl<", CSe., fng. Alenrr li r.-
I(at'edra ch6rnie a technol6gie sacharidov a irotravfn, Jrirrsl<a l, 812 37 R:.:-...' .
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rrirjure r- chuti, ale i vo v6ni vlflobhov. Zistilo sa, Ze l< najd6leZitejSim trromtiti-
ztrjricirn zloLk5'm patria predovBethfm nielitori preclstar-itelia alomatir,r,<i'ch
a cvklickli?ch karbonS,lor-, aho sir fural a, jehc, homol6gy, met;'leyklopenten6;ry,
vanilin, 2-acetylfur6,n, acetofe'n6n r'r, niektoli dal5ie [], 2]. Tieto svojou r;lrrd-

I.iistou vdriou zmieriujir silnir dvmor-ir ar6tnu fenolor'. l{arhonyly rnajir vj'-
znam i pri ryfarliovani frclenl ch vrirobkor', rnedzi najaktii-nejiie farbiace zlfr-
deniny patli krot6nalclehvcl, o niedo menej furtll a dihl'clrox;'acet6n, slab5ic
vvfarbenie c16,r'a clincetyl [3].

Stfrdiom zloLenia irdiacich kr.apalin sa, zaoberali viaceri autori. Pre mrinost,
i<onfront6cie naEej pr'6ce uv6,d"utn" r.lisledky pr6c drroc,lr riutoror'. Baltcs
a Sdchtig l4l anall'zor-ali l2 irdiacich preparti.tor-, pridorn r- nir'h icle.ntifikovali
15 liarbonyTov, 12 fur6,nor-, 30 fenolov a 13 dal5ich zhidenin. Z liarbonyloi- to
boli: met5'lizoprop5'lket6n, metvlbutl'lketdn. 2,5-hex6,ndi6n, cyhlopentunrjn,
cl.klopenten6n, 3-riretylcylilcrpcitten6n. 2,3-clinretr,'lc1'klopenten6n, 2-iir-dro-
xy-3-metr-lcr-liloperiten6n, <'-.'klohc.xan6n, 2-cyhlciircxen6n, c.,-kiot(n, ac,cto-

fen6n. rrretl'lpentcrri-rl, 2,4-perltaclieual a, iinizaldehvd, z furrinov nallr'. -q-ui'ctr-i-
frir6;r,2-acetr'1-5-ntetvlirir'6n,2.5-tlinretvi-3-acetvlfult'r,n, frr&1, ii-rnetllfin'irl
a cTal-:ie.

tli'uza a lic,l. Liil iz<-'ior-ali r-r, itlenti{ilior-e',1i l;i'r'liayi i:.loi:,\<y z tlccl;tr-r hil<t;r'ovdlxr
'-, 'tt.71<rilbiilrr-lor- irienlifikor aliir,cc'ial,.l,.,ir''rl. propitin-alclehyri. fulal, 5-rnctr-l-
'. ''r. ircir:.r;:idch.,-ri. rrrc.iykrtr'llioiii:.. .l-,-rer':i.ani'ir, r-.rc1r'lizoplol:'' lkcitin.

''' .''li,lii"':'::"',;'::1"', l::,:i :,li:::i,:;J)i:l"T: i.'"'*,,,.-
: t r , , ,tr,ll1o\- ( \4 AU) ;,, 1' 11 i1.l;isi..it.lr

. :r.,:r l;r'rirititittitrle:,,,,.iri:;rriio
. .

-lle-teriirl a rne l6qli'

Auzllvzoliili srne fi'ahcic izolortrn6 cle'stilll,ciou voclnou par'oir zrl zriilerr(rlro
tlahu raf;nh,tov z clr-ot'h seclit-rrur.ioi'r.rrr,"ch declitor- -- A.1 a r\6 (-1,6 - i:isla iirr'-
ie cloclan6ilo suror-d]ro c1echt,.r) zo lpeciiriizovan6ho r,hernir,li('irri z/rr-oci.,.r. k<]ir
sil tenio zishr,r'a suchou clestilliciou buir.o-,'iho riler-a lrri teplo.t,,:J,00-450 "Ll zrl
obrneclzen6ho pristupu r-zcluclm. Pi i rirfiiilLcii clrer-iry'ch clechl ,-ri' iL ii:rii,:irrii li'r,ti'ir
irclivej ardtnv smc p..istupor-rtli potlL', uretdilv oplrl,ncj Dlll'iLlir,h.J.rl a lici. Iti l.

Pri oznailor-tr,li fii'.licii z lir,finiltu --t4 ne,slccl-ujfce dislo ozrrr'.iuje llcri'ir-ili<: 1';1-

finlrcie, clalSie poiniiov6 dislo je i'islo fraircie. \rjninilru tr-o;'i t-:;rnai.enie f,':..hcii
A4-345.i aZ '\4-3rt5.3, lidc poslelln6 dislo r-r'jaclrirjc spo jenic lrrr-ii,li, rh'riLi.r,li
a t'retich fralicii jedirotliv;ich rafinircii (3. 4 a 5). lirakrric z ra1-inlr,'ru A0 sii c'zrrrt-
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-\ri lii L)znit-

iujri rovnako ako frakcie z rafiniltu A4, iba pri A6;3 a A6-4 sme frakcie pri
ciestil6,cii nerozlidovali.

Dalej srne a,nal5rzelr6ll tieto zalxanibn6 ddiace prepardty:
Fumosal S 30 - Kozmetikai IftR
R:iucharoma W. L. UT 636,1 (HarZa 70590) - PFW Holandsko
Natrual srnolie flavour UT 5364 ($arZa 65593) - PFW Holandsko
Natural smoke flavour UT 6364 ($arZa 70650) .-- PX'W llolanclsko
Natural srnoke flay-o-lok 63005/H (5arZa 65593) - PFW Holandsko
Natural srnoke flav-o-loir 63005/H (SarZa 70650) - PFW Holandsko
Raucher Schinkenarorna, natiirlich trocken - Dragoco Rakrisko
Fleisch 53 054/A - Finnenich Rakirsko
Irleisch i3 U50/A - Fii iuenir'ir Rakri.i;o
Celhov;f obsah karbonvlor'lieh ziirienin sme stanor.ili spehtrofotornetricky

rnet6c'Lou Lappina a Clarl<a [7], inodlfiko\:anou l{oganom a kol. [8] na ridiace
pleper'6 t 5' 19 l.

1(arbon5'le1'6 zhideninl' sme zo vzoriek izolovali ich vyzrtiianiur s 2,4-dinitro-
fel3rlh5drazinom; plevecleliur na h-r,cllaz6n;'. Na nl'elirenu hyclraz6nov sptit
na voln6 karbonl'I.1, sme por'.iili kyseiinu levulovir a pracovali sme nretirtL,''r
podla, Iieeneya [10]. Zastripenie jecinotliv;'ch liarbon;'lov r'liarbonr'lo';ej fr,- --

sme zisdor.ali metdclot pl.r'nc'r-ej chromatoglafie nrr nhyriirrir-e j kc'],'. . I l' .-

chS,dzajircej icle,ntifilih,cii karbonylor.-vch zlicieriu lretdcir,r.i ('lt - -- - -

Podmienkystano.;errianh-ncir.ejt.jlr'otiiiitcrrl,l'1]':1...]-:']
pouiili sme ph.novy chlc,rn:ltc*-lrrf C'iJIiO,il 1I - , -.i-..: ' ,. - -

rrr s nS,pirir,it lS o/o Calbii.,i'rrs li,ilii rr i ' li', -'-i:.-. , ', r' r .-. r -: -'

\\f (0,i7-0,20 mm). nosni- plr-l ,i,.i-ir. -l r- rli, irt':,. -:i-,-',:-..- l t, rt, - ir-i--

-200 
oO s glaciientcrir J'l .l,ii,-r. i.1..:r,-i.,,.-t,i.,r;izrier'J cietelitor'1FILt. teplo-

tu injel:hl6ho blciru:r,,ri'(,'. lrliett-,k r-otiil;ir 0.03 l.rnin-1, prietok r-zciuchu 0.3

L rniri-1, citiir-ost I : 500 ir nristrek 5-_i0 pll lodn6ho regenerf"tu vzoi'k;..

Yfsleilky a tliskusia

Vysleclkp' n6,Biro e-r(pelimenttilneho Stfrclir.r, ceihor'6ho obsahu harb,;nylo-.-i'r'1,

z1i;.ienin vo frakcid,ch izold,ior' I6tok rlclirej ar6my 1r5r6]ssfil6liirirych voc.li:r-'r r

Ili-r,rou z ri-!fi1lo\:an5?cii. tireyrifch clechtov A4 :r, A6 ur'Atlzrinie r. tabulke 1 i' , -

Iuanidnycir irciitr,cic,h preparrl'iocir v tabullie 2. Vlisledky sfr priemeront tr -' r-

stanoyeni. Z tabulky 1r'idiet. Ze r-o r'Setkych izoli,toch rnajri prr-6 fi'trkci,'I '-
r-y53i obsah karbonylor'. Y daliith frakcid,ch obsah postupne lilesti s , '.
fi.akcie, iJru, r-o vzorke A4-2.3 je q,-55i obsah alio v predchticlzrrjir,,ei : .- --

V izoliLtocir z lrr,finitu A4 majir najvyB5i obsair karbon),lov frrk,,:- 'r-l-l -



\rzorkrlr Obsah karbonylovr
lg.kg-'l

A4-l.l
A4-t.2
A.4-1.3
L4-2.t
L4-2.2
A4-2.3
A4t-345.I
a4-345.2
A4-345.3

A6-r.l
4.6-1.2
A6-2.1
A6-2.2
A6-3
A6-4
A.6.7.1

0,94
0,70
0,50
r,80
t,25
l,3l
1,34
0,82
o,62

0,64
o,25
0,40
0,25
0,56
0,50
0,39

'IabuIka l. Celkovf obsah kerbonylov;ich zlir6enin vo frakcirich izoldtov l6tok ridivoj ar6my
z rafind,tov ^4'4 a AO (vyjadrenf ako fural)

'Ioblo l, 'Iotal content, of carbonyl compounds in tho fractions of smoky flavour substancos
isolated flom the refined products of A'4 and AG (oxpressed as fural)

lSanr1r1,' : ?(',.111ott1,,f ,,'tlb,,trr-is

I:I .A l - ' i.-1 , , '.:ii, karir ::i'irr-i'th zlri, rrLin r- zahrani6nj'clr
jatlreni' ak, iural)

r.: i carlt,rnvi crrlttlr,,unrls in f,-,r.'rgu sm',kiIrg
fural 1

ridiaeich prepar6toch (vy-

preparations (expressed as

I,-trrnosal S 30
It*ttcharoma \\-. L. UT 636.1 (J. 70590)
,\a,tural smoke flavorllUT 6364 (8. 65593)
Natural smoke flavour UT 6364 (5. 70650)
Natural srnoke flav-o-lok 6:)00/H (S. 65593)
Natrtrnl snoke fl&v-o-lok 6i3005/H (S. 70650)
Rauchcr Schinkenaroma, rrrr,tiirlich
l'lcisch 53 054/4
l'lcisch 53 050/A

L,52
21,40
r2,r0
20,80

6,63
i,85
0, r4
6,05

24,80

1Snrnplo: :Content of cnrbonvls.

(1,80 g.kg-r) a A4-345.1 (1,34 g.kg 1), r: izoltitoch z rafin{tu A6 frakcia .4.6-1.1
(0,6a g.kg-l), pridom rafind,t A.4 m6 vv5Si obsah karbon5.lov ako rafin6t, 46.

I y;fsledkov r. tabulke 2 vypl;iva. lze zahrarrii,n6 ridiace prepar6ty m&jir
r,,rrlstatne vy55i obsti,h karbonylov aho ntrie frakcie ircliacich ar6nr. pretoze sfl

Obsah karbony'lovl
[g.kg-']



b,'

'l'abulka 3. Pornern6 zastripenie jednotliv;ich zloZiok karbonylov vo frekci6ch izoldtov Litok tdivej ar6my z raffn6tu A4L%)
Table li. Ploport,ional incidenco of individual carbonyl compononts in the fractions of isolated substances of smoky flavour from A4 rofined

product [o/o]

(-lislo
chrom.
vlnvl

zloLkaz A4-t.2 44.2.2 A4-345. I a4-346.2 A4-345.3

:', tt, !'lr; !:

;' Lr'

u'ttr:

50.
g.:

1,, i 
11

'l' lolat
a-
@OE:rP?
!o '<

iJ
FJ)

to.
a+

P

11 'lil rrj
' il,r-
Ji '<
o
t--< 56P !,A*.

I
2

4
5
6
1
8
9

l0
ll
t2
1:]
I.t
l5
I {i

acetaldehyds
acet6n4
motyletvlket6ns
diacetyl f acetoino
metvlizopropvlkot6n?
mctylpropylket6n8
mctylproponylkct6ne
c:yklopentan6nr o

3 -metvlcvklopeltan6nll
2, 5 -dimetylcyklopenten6nl2
pcntenalls
cvklopcnt orralla
livscliua octov515
dirnetylcyklopenten6nI 6

2-acotylfrrrd,nu
9, ll-dimetylcl.l<lopontern6n'f'
-f 2-acctvi- 5 -metylirrr6nls
lcvulan etyiovVre
8-angelika lakt6n2o
gvajakol2l
feuol -f krezol2e
l<ysel ina 1evulor.,i23

1,95
8,96
6,24
3,90
6,8:
5,(|7

0.t|9

1ri,9ti

,1,(is

:];,0:l

t,45
I,92
6,44
6, 12
I,l7
2,14
j,1 l

0.l l

I,82
{),79
1,90
5,08
6,35
0,79
0,63
o,95
l,90

7.t2

4,6r1
62,80

I ,{)l )

:l.H I

5,51
4,lJ1r
:t.(i1)
:l,.1 3

t.r.:3
.l,l s
I,t).1
t,'17

I lr, r{ il

I ),8,
2,57

4,21
J. OJ
q It

3,05
7, l8
:i,60
.).)0

I ,l3
l 4,l rJ

(),52
J.70
:1,{i8

tto
l,95
2,57

20,2n
.1.s6

2,5$
I,r I

!l,l I

9.51
:l r.l. dr,

i|.0s

(|,ls
2,48
!,:l I
5,31
7,38
1,72
2,69
4,9i
2,07
l,5l
(|,83

ls,t9

0,sii
+.1. x:J

{1,54
1,66
o,98
3,42
{t,36

9,83
4,40
2,45
9,83
I,t7

17,12

4,50
ri4,85

r"l,:i l'\ ll, , rrlrrrr, L"ll ,\rr1'llir.tltctono;2rQugiir,c(il;22Pheuol -|- cresol;23levulinicnr:irl.

t:
-l
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fabr.rIlirr,4. Pomorn6 zastirpelio jednotlivj'ch zloiiek karbonylov vo frakcidch izol{tu Litok
titlivoj ar'6my z rafind,tu A6 a v zahranidnl!-ch ridiacich prepalatoch [!d]

Table il. I'ropoltional incidenco of indiviclual carbonl-l compononts in the fractions of isolated
substances rvith srnoky flavour from A6 refined product' antl in foreign srnoking preparations [/ol

zloZkal A 6- 1.2

Natural
stnoko
flavour

uT 6364

Fumosal

acetalclch;'d:
acct6n3
metyletf ikctirnr
acetoinj
cliacetr-lo
met 1') izopropl'lke't 61?
metylpropl'lkct 6n8
2,li -pcntindi6ne
3,4-]reri rr cl i6n1o
etylr.in-r1kct 6nrI
cr-klopontilnrinl2
3 -metylc5l<lopentan6l13
2, ri -cliniot,l.lcyklopentctr6nt r

,t,to
7, l0

I, I6

n,rt
9.30
2,i6
7,8 3
9,86

1,17
r-|,92

i 6.;1.)
o. {tf

l+.lr)
I r.1t+

ir.l r7

1,84

3,83

4,63

5t
3,42
2.08
:t.18
5.tl

1,0.+
tl. li s

1.1;i
:i 9.51

0.(l9
6.82

0,79
0,35
4,87
0,9s

15,96
r4,2i

2,84

2..1i]
;i. l( I

5.;
i.43

40,44
.i,0o

t,47
0,74
t,77

I,57
16,48of

0,05

44,r6
7,85

16,40

\- ' r--'.tkrelr Pliplrr:'k,-,r-ir bt,li itlt'rrtifil<ovtln6 i nr'l<albcrn)'1ov6 zloilir' 
- 

k)-';lliltri or:ior.tt. ievularr.
, i1'1,,r'1,:, IJ-arrgi:lil:rr Jal.ti,r. gr-rl.j..,kol, 4-rlctr,.lgvajal<t.1, I'o l|urrrosrllc i l1'ez,,l.
.ils,, iron-carbonJ-i ci,riporrcnis h:,,rr: bcerr irLrr'.ificcl in a,il prcpar,:il i(Jns 

- 
lir, tic acirl. ethyl lo-

\-rr'lrr,o. 13-angt:lit-a laltlrri . ltttia:t'1. -1-r:,r i irr'lgrraiacol. clt'sol in I,'rrmosal.
llckrrtiiicd c()ml)ororii : !-it'r'ttltlehvde; l.\ccta,r,r': {,"It'thyl ctlrvl ]ietor-r': ;-.'rct r6irr; 0Diacct,vl;
:-\lr:1]1l-lissplepvllllt'';rc: s-il"tirl'lpropl'l1l11one1!:.::i-l'(,r'l..rlodiolc: 10ii.4-Hr'.:r.ncclione; 11i!th5l-
r-in',ll;otc,nrt: rrL'r.-(l(,trtrliti,notri';13,4'lethvlt'5-clt,perrl,-uLoite;112,5-l)inretlr\.icr-tiopcntt,ironc;15i)cl-
tr-iral : rsCy:lollr,ntctitrl;1?l)irru'tiri'lcycioltr:ntclono: l8Acetvlfttla111,;11'2,J-Dimotln'lcvclopeltc-
lonr': r02,4-Dirnetl..r'lcy'clopltttri,trc'tlir,ne;212,;i'Di1rt'th-1-1-ll-act:t]'lftrriuir'.

to koricentrtlt;"'. Nizkl'oirsrtir nlii iba tttadrullii. prelliil'6t Funrostrl a rahri:,l.:r
plcl)ilr'h,t, Rirurher Schinl;cnalolna, ktor'6 sir z:iliotleir6 na ncsiioch. Najr-yilii
obsrili l<i,,rbonvk-ry majfi prepai'lit)r {rl"it.1i 53 0501'\ (24,8 g.1.g-,) a, liauch-
r{,}'or'jlrr, 11'. L. UT 6361 (2I,4 g.Lg-t).

f irrbul'lihch 3-.1 ltvrdzliire zlo:2,.'tie l<:ii'bilu)-lovej frri,iicie jcrlnofiivycrh
I'i':r,licii izciii'rtoi- l6tok irdivej arr'rmv z lafinii,t!\'A4, i\6 & ciyccil za,hliriLiinfr:lr
iriiileich l)lrcIrir,i6,tL)\', illio ir,i Iloiil(-lln6 zii-qtilpeiric iccinotlir.r?ch zloZicli li:u'i.io-
irtlL,\; \' liarboir-ilovej f,ra1<c,ii. Na, identifilillciu zloliel< liarbonl'lovoj fi'irl.i ie

snle IrrJuZili liornbi;rtic:jit pl1'1o,,-ej clu'c'rniLtografie s Iinrotrlostnorl spektt'oiltett'icl:
1rl.
Io vzor'lilich i',rl]nlrtu -\-1 sine iclentifikc';ali:-)l eluirrvch r-in;nielitr--rr'6.,'ln.r'

t- lLriir viitc z;lc'l,ic'li, r-Jetlii'zloili.i'vSiih nic sir liir.r'l:onr.1v. Nachidza sa tu
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Obr. I.C'hlotrrtttografick.i-ziizrraniliirli.ronr.lovej firrlit:ir'.,'zollir',\.{-3|r.I.
Iiig. t. ('hlortra,togt'i."phio lecot'd rl{'i1rt'c:tllrr:,rLvl Iltrctior A'1-345.1.

,liysclina, ievulor'6,, jej lozklacln6 protlulit.r'- p-angelilia lrr,ktrin il lcr-rilur
,:tyloi-ir, rr,le aj hysrlinrl octovti it tlielitor6 feuciv, ltlor6 za clzi,nritii p,tr1rni,rr,,;,
r)r'erlr:r.l:zr..tir do htr,r'bo:r-,-lorej fi'rr,licie. (ihloruarogrrificlif z/lzi.i:r,lr1 r-o,lrri'llr-r r',,2-

:,rilu fralicie A4-3-15.1 uvit,dzrr,mc nit, oJlrirzliu L \- trr,irlLliie 3 rrr irlzamc pornet'ni,

zir:rtirpcuic jcclnotlivfctt 
"loiiek 

r- 6smicir fr:r,l<ciiir'li tzoH,tor liltoli iLdircj aldrnr-
z I'rtfiniltn A"l. Z tabtil.ky r-irlict, Ze nrrjzastfpeni.jiou zloZlio'.i.je 2-...r'r,tr'lfni'i,n.
t;ior'6ho obstr,h sa, pohvbuje oil 3il.ti cio 02,3 11., p,'i ir,rn jeho obsah v jcii;rotii',-i-ch
iz,-rlir,ioch je v prvych frir,licirich nrrjniiSi, r- tlrr,liiclr striprr,. i)rr,liou boira,to zrr,stir-

J)ellotl zloZliou je cr.lilope'rtcrlrrl (7.f-i2-:1,1t 1/o), iri-jilepirili11n6n (0,95-20.28
,), cliacetr I (2,57-8.96 !/o) rr inetylizoprotri'll<ctrin (2.2t)-?.38 ord), pritonr

lo rri,d3ine 1l'ip:rt1.crr obsah tjclito zloZieh v izollrlocir so stirprijircim iislorrr
fi'ril<cie klesir.

l)aiiimi iuralyzo\ranjrni vzolliami boli f iriicie izoltitu l/r,tok riclilcj ar6nrr'
z li1fil16,tu A6, litolfch zioZeuie i pornern6 ztlstirpenie uvtirlzir ttrJtullia -1. lilelt,,r
'lrivrr,i metricloit GLC 2l chrornrltogr.r.fickr?eh rin, irlentifikor-r,li slre v irour iI
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Obr. 2. Chromatografick-r+ zdznant l<arbonylovej frakcie zahranidn6ho ridiaceho prepardtu
NaturalsmokeflavourUT6S64. l-acetaldehycl,2-acet6n,3-metyletylket,6n,4-
acetoin, 5 

- diacetyl, 6 - metr'lizopropvlket6rr, 7-- 2,3-pcnt,ri,ndi6n, 8-etylvinylket6n,
9 

- 
cyklopentari6n, l0 - crylilopentenal. ll 

- 
kyselina octovri, l2 - dimetyicyklopen-

terr6l, l3 ._-- 2-acetvlfur:i.n, l4 - 2,3-climetvlcyklopt'nten6n, l5 - levulan etylov;l', 16 -IJ-angclil<a lakt6n, l7 - 
gvajakol, f8 - 4-rnetvlgvajaliol.

Fig. 2. ['hromirtogral,lrir'r'ecor'<1 of tiio {]albo1r.\'l fraction o{'t}re foreign smoking prepara-
tior. ,irli,,[ \itirLri-.] :11qr.Ii,, flr)r oLtl i-'f {r3rl4. 1 - acetaldehvcle, 2 - acetone, 3 - methy}
,-:l'r'- ,i :' r.'r. -l - i. ,' ' . ,-, ,i,,i,:..tr'1. ij 

--lneth]-lisopropvlketone, 7 - 2,3-pentadione,
: .-, ::--.'-'.:t...,.: : t, 1r - i r. .,,t,ri-r11iltrorre. l0 

- 
CJ'Clopelltenal, ll 

- 
aCetiC aCid, 12

,i::r,r:l-i'. '. --,-r..r.r'.rLrir,,.. 1;i - l-acetlll\u'ane, l4 
- 

2,3-tlimethl,'lt,vlopentenone,lS 
-e:livi ieYr.titLrriL',c. ltr - lJ-rirrg,'!.,r4 !irct(r1le. l7 

- 
guaiacol. l8 

- 
rnethylguaiacol.

zloliek, z toho 16 karbonylov. Hlavnou zloikou bol i tu 2-acetylfurd,\ (24,2A-

-39,51 
o/o), cyklopentenal (12,33-16,59 o/o), cyklopentandn (5,11-9,86 %),

2,3-dimetylcylilopenten6n (6,02-9,94 o/; a diacetyl.
Z porovnania kvantitativneho zloLenia vietkl;?ch frakcii izol6tov rafinritov

A4 a A6 r'idiet, Ze v oboch sri dominantn6 zloi,ky rolnak6, pridom prv6 frakcie
obsahujrl viac prchavejiich zloZiek (acet6n, metyletylket6n, diacetyl), majricich
ostrf, prenikavf ar6mu, d'alSie frakcie obsahujir viac 2-acetylfur6nu, pripadne
dimetylcyklopentendnor., ktor6 sa, pokladajri za najd6leZitejSie zloLky (spolu
s niektorymi dalBimi lS,tkami) vzhladom na svoj aromatizadnli? ridinok.

Aby sme mohli poro\-nat zlotzenie na3ich izol6tor' lSrtok ridivej ardmy z la-
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find,tov so zahranidnfmi ridiacimi prepar6tmi, analyzovali sme dva z nic,h
(tab. 4, obr. 2). Holandsklf prepardr,t Natural smoke flavour UT 6364 cl6r-al ls
chromatografickll?ch vin a identifikovali smo v iom l3 karbonylov, madarskr'
Fumosal d6,val 17 vin, identifikovali sme ll karbonylov'lch zlottiek. Oba pre-
parri,ty majir pomerne dost podobn6 zloi,enie. Vietky zloLky, ktor6 sme v nich
iclentifikovali, nachd,dzajri sa i v naSich izol6toch. Najviac zastfipenou zloi,kou
je i v nich 2-acetylfur6,n (40-44 o/o), v holandskom pripravku potom diacetvl
(15,96 )/o) a metylizopropylketon (14,27 %), .'o Fumosale tie ist6 zloi,ky, no
navia,c 2. 5-dimetyl- 3-acetylfur6n ( I 6,4 o/) a 2,3 - dimetylcyklopenten6n (7,8 5 olr)

Vysledky n6,Bho experimentd,lneho Stridia zloi,enia karbonvlov frakcii izol6-
tov l6,tok irdivej ar6my z rafin6,tov A4 a A6 a niektor'1ich zahranidnlich ridiacich
prepariitov ukd,zali dobrri zhodu. Pokial ide o kvalitati'i'ne zastripenie, identi-
fikovan6 zloi,ky sa dajri dobre porovnat, navzhjom i s literd,rnymi ridajmi r- rivo-
de citovanych i dal5ich autoroy, pokial ide o kvantitativne zastfpenie, prevl6-
dajricimi zloLkami boli zhideniny majrice dobr6 aromatizabnf vlastnosti. Na
zd,klade tllichto vliisledkov predpoklad6,me, i,e zloi.enie karbonylovej frakcie
pripravenjch ridivfch ay6m z rafinovanlich drer-nych dechtov je roynocenn6
so sledovanfmi zahranidnymi pripravkami a v pripade priazniv6ho zloienia
ostatnfch skupin ld,tok bude moZn6 ich pouZir.at na aromatiz6ciu vjrobkor-.
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Eayuenue rap6onunrnrrx coegrrnenraft n xonrmriinrx npenaparax
i

Pesrove

Pa6ora aauuMaercs trccnegoBaEtreM coAeprr(antrx.Hap6onullnBrx coeAtrEenufi no (ppar-
qusx uooJrfiroB BeqecrB Hotrrrrrrr,Eoro apoMara rra AByx pa(puauponanE6rx ApeBecnbrx
gemefi u EecKoJrLKIrx BarpaEtrIIEBIx KotrTHqtrx trpetraparoB, RaR tr uarrrqtrfi orAeJrr,Er,rx
Kap6outrnbnbrx noMtrodenroa n rap6onnnrnoi {parqnr. tlaqe ncero Bcrpeqaroq[Mcfl
KoMtroEeEroM oo {parqrax palpruaron rr B RotrrtrJrbubrx trpelaparax flBJrrercfi 2-aqcrnn-
ifypar, s 6onrmoM HoJltrqecrBe Bcrpeqarorca qr{nJrotrenreuaJr, qtrKJrotreETauou, Atraqerrtr
u 2,3-4zuerznqunJrotreuTeros. Ha ocEoBarrrrfi cpaBEeEtrE cocraBa Hap6ouunruofi {panqlln
aarpantrqnr,rx flpetraparor u ifpaHqzft uaoJrfiroB BeqecrB r(otrTtrJrbnoro apoMara pa(pnnaror
Motr{Eo trpeAtro.uorarb, qro B cnyqae 6naronpuarnoro cocrBa cJreAyrorqrx rpylrr BeqecrB
oarr Moryr 6r,rrr, rcuoirrsoBarbr AnE apoMartr3aqtru nzgetufr..

Stuily of the carbonyl eompounils in smoking proparations

Summar,v

The article corltrastes on obsening the content of carbonyl conrpounds in the fractions
of i:olated sub-.tances of smokv flavour from two purified wood tars and sevoral foreign
5aleLing prcparations, as well as on t'he occurrence of carbonyl components in carbonyl
fraction. The most frequently occurring component in the fractions of refined products
and in smoking preparations is represented by 2-acetyl furane; frequently are also cyclo-
pentenal, cyclopontanon, diacetyl and. 2,3-dimethylcoclopentenon. Comparing the com-
position of carbonyl fraotion of foreign preparations *.ith tho fractions of isolated substan-
oos with smoky flavour ofrefined produots, we suggest that in caso offavourable compo-
sition of othor groups of substanoos, these could be applied for aromatization of the pro-
ducts.
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