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pmm:ish Smoke flavour extract was analyzed with the aim to identify its phenolic com=-
TP Se A1l phenols liberated from an alkaline millieu at PH = 11 were extracted with
m&thyl ether and analyzed by means of a combined gas chromatography - mass spectro-

Ty techﬂique.
Bog
‘S®paration conditions were obtained when using PTGC with Cromosorb W-DMSS glass co=-
s :
Poy * Coated with XE-60 or OV-225 stationary phases. The analyses were run on a Du
Rode) no, 21-492 mass spectrometer equipped with Varian model no. 2700 gas chro-

0
€*8ph and a data system.

aﬂin
°°mp°g °n the obtained analytical results altogether 39 phenolic and 4 none-phenolic
%ect“ndﬁ Were identified. The identification was based on the respective mass
by
Subgy 8 and retention volumes, which were compared with data gathered for standatd

8Nces and/or with data published elsewhere,
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dee,. ~3Y€8.Phénols ont éte¢ libérésen milieu alcalin / pH = 11/ par extraction d‘oxyde

* 1a' méthode chromatographic ean phase gazeuse et spectro-

28 avec spectromd®fre de masse Du Pont,mnod®le No 21-492
ase gazeuse Varian,mod®le No 2700 et en syst®me automatique

constituants ont ét¢ obtenues dans les conditions experimen-—
. atosraphique avec X on Qv-2£5 ir chromosnrb #=-DUCS,
srammée
recherches ef’ectudes on a identifie 39 compnses phénoligues et 4 com-
fnoliques.Identification a ét€ fait par comparaison dec spectres de masse
ie retenfion de composes dtu.uies avec les substances purs et ence




IDENTIF IKATION VON PHENOLISCHEZN VERBINDUNGEN IN ZINEM P OLNISCHEN %LI”H:RRAJUHH“* ‘

JLKIEBWICZ

: . Shr o 7 - g . e e el
Die phenolischen Verbindungen,snwesend in einem polnischen daucherrauchextraktawurdb

: MR R - . ie sich
elner Iaent)*lgationsaux;bse untergeben,.Fur en Zweck waren alle Phenole,d1e s1¢

in

sus einem alkalischen Millieu bei PH=11 befreien,mit Diethylaether evtrahiert und

1 - YOI p n ~ +
kombinlerten Gaschromsat

einem ographen-Massenspektrometer analysiert.

- S Eaaten > TN s e ! ke 4 ) t
Die besten Separationsbedingungen erhielt men mit PTGC auf Chromosorb ¥-DMCS check w10
cr v ; AT e : BRI A e, spest
mit XE-60 oder 0V-225 .Die wurden auf einem Du Pont Model No 21-492 Maa;eﬂJH
i s . ; = systed
el No 2700 Gaschromatographen und einem Datasyst ‘

meter,versehen mit einem Va
"
aurchgefuhrt.

! \ ) 2 phe’
Auf Grund der fesultate dieser Analysen wurden insgesamt 39 phenolische und 4 nicht?
; - i erh?
iziert.Die Identifikation beruhte auf dem Vergleich der

] " C»“’P
denen,die fur Standardsubstanzen pek ‘

lische Verbindungen

tenen Massens

worden waren,

ratur publiziert worden sind.

ANEHTUCUKALZA CEHOJNOBHX COEAMHEHIL B TNOJNBCKOM [IPEMAPATE ITUIBHOT'O ZHIMA

i BADI T T A D S AT AT T MUVA T ATLETRIT
AHTXEW BOPUC, MEUNCIAB OBEN3UHBCKHN, MAXAN ONBXEBIY

HucTuTyT MAcHo#t u Kuposoil [IpomsunenHocTu, Bapmasa, [lombima

[lonsckuit npenapaT KONTWIBHOI'O AbMa& aHaJN3UPOBAHO C JB0 UAEHTUDUKAUVKA ero

denonoBHx coenvHeHuil., CeHONMH OCBOOOXAEHHHE OT menouHo# cpens musa pH = II
DKCTParupoBaHO 3TUNOBHM 30uUpoM ¥ aHANU3UPOBAHO C MOMONBK T'a30BOr0 XpOMATO-
rpafa COEZVHEHHOI'O C MaCC-CIEKTDOMETDOM.

Haitmyuune pe HIA MOJYyYEeHO MPUMEHAR NPOr'pAMMIDOBAHHYI TeMnepaTypy Ha
Xvoxocopoe ¥ - DMCS ¢ HareceHHO#l HenozBuxHO# (aszoit XE-60 wam OV- 225,
AHanu3H UCIOJHEHO HAa MacC-CIeKTpoMeTpe (Qupms Du Pont MozZenp e 2I-492
CHaOXeHHHM Ia30BHM XpoMaTorpadoMm HupMmH Varian wmozmenp N 2700, a Taxxe cuc-
TeMOil 00palOOTHKU ZLAHHHX.

Onupanchk Ha MOAYUYEHHHX pe3ynbTaTax UIeH
Hullk 1 4 HeeHONOBHE COELUHEHHUHA.
NienTuduKanuo MPOBEASHO HA MACCOBHX CIEKTpax U yAepKUBaeMHX 00BEMAX, KO-

TOpHE MOZBEPIalCh CPaBHEHUW CO CTAZlapTHHMM BelleCTBAaMM 8 TaKxe C JnTepa-

e

[Ap0BaHO 39 (eHOJOBHX COeAkHEe-

TYPHHMWA ZIQHHBIMU o
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The contribution of phenolic compounds to the overall sensory and preserving
e
8tureg of flavourings derived from wood smoke is widely known. However, the role of
nd
ividUBI compounds in this overall effect is poorly recognized, among others also

Ue
to gaps existing in our knowledge concerning the chemical identity of these compounds.

There are, of course, data available in literature 1_9, which pertain to some of
IZiE Compounds, and in particular data published by Knowles et a1.8'§d991 Yith a smoke
pmw:“ring obtained by a method identical with that employed in this paper . In that
Cular product altogether 18 phenolic compounds were identified.

s
ofthis number is smaller than the number of peaks found during routine GLC analyses
Said product, it was thought that further investigations can give more information on

e
Constitution of this group of compounds.

E x
PERIMENTAL

So .
lation of phenols :
The tarry fraction from a smoke condensate obtained according to a patented method i2
s
dissolved in a 5% NaOH solution in water, using the tar to the NaOH solution in a

Paty
fas 1 ; 3 w/w. This solution was extracted 5 times with diethyl ether using the ether

\Iol
u
Me to the volume of the water fraction in a ratio of 1:1. The ether extracts were

diSCarded

a

ST was reached. Thereafter this solution was again extracted 5 times with diethyl
8th g
cter in aliquots equal in volume to the volume of the aqueous fraction. The ether extra-

s . 2
T Were collected and combined and thereafter washed twice with distilled water.

an the aqueous fraction acidified with a 6% solution of sulphuric acid until

Fatio of water to ether was in this case as 1:3 v/v. After discarding the water layer
_© Sther extract was desiccated over anhydrous sodium sulphate overnight. Thereafter
mQ::S filtered through a Whatman no.3 filter and the solvent was distilled off. The bulk
aCuu; of ether was distilled off under normal pressure, however, in the final stageo
T Was applied / down to 10 mm Hg / and the bath temperature was raised up to 80 C.
ota;:mainder after distillation was then weighed and dissolved in acetone so as to
Gaq % a8 10% w/v solution.
Fomatography :
For choosing the best conditions of chromatographic separation of the above mentio-
T S0lution of phenols in acetone, a preliminary test was run on a variety of columns.
t i:eSults are gathered in table no.1.
ry tE on these results the following two sets of conditions were taken as optimal to
1y ® GLC analyses
GlaSS column 1.8 m in lébth, 0.2 mm ID, packed with chromosorb W-DMCS of 100/120 mesh
grade' coated with 6% w/w of XE-60. Programmed temperature in the column oven within
i;e range 40-230°C raised at a rate of 2°C/min. Carrier gas: helium at a rate of
ml/min, stream splitter with a ratio of 1:1, flame ionization detector thermosta-

: *ed at 509,
/g
1ass column 1.8 m in length, 0.2 mm ID, packed with chromosorb W-DMCS of 100/120 mesh
2;ade: coated with 6% w/w OV-225. Programmed temperature in the column oven within
E range 100-240°C raised at a rate of 1°C/min. Carrier gas: helium at a rate of

40 . ;
ml/min, stream splitter with a ratio of 1:1, flame ionization detector thermostated
at 2500C :
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The analyses were run on a Varian model no. 2700 gas chromatograph linked in line tO
the mass spectrometer.,

Mass spectrometry:

The effluents from the GCL columns were introduced through a stream splitter and
an interconnecting glass tube onto a DuPont model no. 21-492 B mass spectrometer equipP® ‘
with a data system model no. 21-094 B. The stream splitter, the interconnecting tube and ‘
the jest separator were all glass made.
The following operation conditions were used :

- temperature of connecting line and separator: 250°C

- temperature of the ion source : 250°C
- ionization energy : 70 eV

- number of scans per minute: 6

- scanning speed : 2 seconds/decade

- scanning range : 2 - 1000 amu

- resolving power: 1:1000 / 10% valley /

- acquisition range: 27 - 600 amu

- acquisition rate : 4
- threshold : 1

Discussion of results

The separation achieved on the GLC columns is shown on fig. no.1 for XE-60, and ©"
fig. no.2 for OV-225, respectively. Identification of the individual compounds was don®
by comparing the mass spectra either with spectra of known substances and/or with dat@
kept in the library of the data system, or by comparing them with data published in 1
literature. In all cases also the retention volumes were taken in account as an additiona
criterion for identity. The results of the performed identification are given in

table no. 2.

All the compounds listed in table no.2 can be in general split up into the
following four groups: alkylphenols, alkylmethoxyphenols, alkyldimethoxyphenols,

and others.

In the first group /alkylphenols/ we were able to confirm the presence of the

8,9

following substances already reported by Knowles phenol,3-;4-i 2-methylphenol. ‘

Besides that we found the following additional substances, namely: 2,5-; 2,3-: 3,5-i

3,4~ dimethylphenol, 2,4,6 - trimethylphenol, 4-ethylphenol. 4-vinylphenol, A-is0pro”
pylphenol. In this number the presence of 2,5~-dimethylphenol and 4—isopropylphen01 is
reported here for the first time. On the contrary, we could not confirm the presence

ols

of 2,6-; 2,4-dimethylphenol, 2-; 3-ethylphenol, 3-ethyl S5-methylphenol, tert-butylphen
3,4,5,7 9
. 8714

which substances were reported elsewhere
owle’

In the second group / alkylmethoxyphenols / we confirmed already found by Kn
2-methoxyphenol, 2-methoxy 4-methylphenol, 2-methoxy 4-vinylphenol, 2-methoxy 4'9thy]

phenol, 2-methoxy 4-allylphenol, 2-methoxy 4-/cis and trans/ propenylphenol, 2'"'ethoxY ary!
7
4-propylphenol. Besides that we found, not yet reported, 4-methoxyphenol. On the cont

ch
we could not confirm the presence of 3-methoxyphenol, 2-methoxy A—isopropylphenol:"”hi

were reported by Hruza et, 31,7 68}:
e
In the third group / alkyldimethoxyphenols / we confirmed already found by knowl

~di~
2,6-dimethoxyphenol, 2,6-dimethoxy 4-methylphenol, 2,6-dimethoxy 4-ethylphenol, 2,6 g

methoxy 4-allylphenol, 2,6-dimethoxy 4-cispropenylphenol.

64
On the contrary, we could not confirm the presence of 2,6-dimethoxy 4-vinylphenol, 24

dimethoxy 4-transpropenylphenol, which substances were reported elsewhereS'B'g- The

presence of 2,6-dimethoxy 4-isobutylphenol is reported here for the first time.
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In the last group / others / we were able to confirm the presence of 3,5-dimethoxy
4~hYdroxybenzaldehyde already reported by Knowless'g. In this group the presence of:
'S‘dimethoxybenzaldehyde, pyrocatechol, 3-methoxy 4-hydroxybenzoic acides, 3-methyl-
pyr°C8techol, 4-vinylbenzaldehyde, 5-methylpyrocatechol, 3-methoxy 4-/propan 2-one/
phe”°1, 1-napﬁ%1, 2-methoxy 4-acetic acid phenol, 1-allylnaphthalen, is reported here
the first time.

which’
- Besides that, there are several substances in minor quantities, could not be

identified for certain. These substances are listed in table no.3 as "unknown".
Concluding one can say that in the analysed phenolic fraction altogether 43 indi-
Vidua) compounds could be identified and for 12 additional substances the molecular
"eight could be given although their chemical composition remains obscure. This is
8lnost twice as much as was found by Knowles in a similar product. Among the identified
Comp°Unds there are 13 of them, which are reported in this paper for the first time.
tis hoped that the results given in this paper can be useful in further research
:;:cer”ing the sensory, antioxidative, bactericidal and biological activity of the
Vouring in question.
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2-Methoxy 4-cis-propenylphenol
2,6-Dimethoxyphenol
4~Methoxyphenol

‘2-Methoxy 4-transpropenylphenol

3,5-Dimethoxybenzaldehyde
nknown

2,6~Dimethoxy 4-metylphenol
Pyrocatechol

3-Methoxy 4-hydroxybenzoic acides
Unknown

Unknown
nknown
Unknown

3-Methylpyrocatechol
4~Vinylbenzaldehyde

2,6-Dimethoxy 4-Ethylphenol
Vanilin

S-Methylpyrocatechol
2,6-Dimethoxy 4-propylphenol
2,6-Dimethoxy 4-allylophenol
3,4-Dimethoxyacetophenone

Unknown
Unknown

Unknown

3-Methoxy 4-propan 2-onephenol
2,6-Dimethoxy 4-cis-propenylphenol
1-Naphb1

2-Methoxy 4-acetic acid phenol
3,5-Dimethoxy 4-hydroxybenzaldehyde

Unknown
nknown

Unknown
2,6-Dimethoxy 4-isobutylphenol
1-Allylnaphthalen
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Relative retention

volume

1,086

1,106
1,215
1,124

X/ data for the relative retention volume are based

on the retention volume of 2,6-Dimethoxyphenol.

15152
1,122

I 74

1,267

1,387
1,415
1,520

1,642

15771
1,841

Reported

in literature]
349

149

Not reported
4 ¢+ 9
Not reported

249
Not reported

Not reported

Not reported
Not reported

2+ 9
2,3:5,6
Not reported
3,7.:8

5 4 8

5

Not reported
5 49

Not reported
Not reported
5,6,9

Not reported
Not reported






