Introduction ' tion i(F) and an ether extract (G). 1. O ml i 'vacuo (50
, Several recent publications (Hoff- Ether (G) was dried over anhydrous 10°C. The _coni at
b mann and Wynder, 1961; Crouse et qodlum sulfate and concentrated to: analyzed by gas :.chrom

e al., 1963; Spears, 1963) have ‘been

e concerned with the phenolic constit- L ; :
‘uents in cigarette smoke; however, | ; Condensate from 60 cigars =
no comparable study has been made j o : : ‘ Foa
on cigar smoke. The present report | : : (1) Ether,
describes the isolation and identifica- | -t (@) 0.5% NaOH

- tion of certain phenolic compounds ' : B
in cigar smoke condensate and the | o :
-amounts of such compounds therein. " Ether extract @)

os os

Alkallne extract :
. Experimental : ~: 0.5% NaOH
. Preparation of Smtfke C‘ondensate ‘ i
The smoking conditions, collection : , :
_system, and cigars (perfectos with ‘ ' . o
domestic filler) have been.described Ethe? : Ai::i::i
‘previously (Schepartz 1959, 1960; T , .
Schmeltz and Schlotzhauer, 1961). ‘ s

Isolation of Weak Acids. Figure 1 * ; : ~

illustrates the isolation of the weakly: Combined alkaline e
acidic fraction. The smoke traps o ) '
were successively washed with ether | : ; Ether !
(250 ml) and aqueous 0.5% sodium ! . - — S
hydroxide (50 ml) after which the | e ' ~
ether (A) was extracted with 160 1 : S e s
ml of 0.5% sodium hydroxide (4 x40 : Eth‘fr © 'Alka.hne; extract (D)
‘ml) ; all alkaline solutions were com- . 0.5% NaOH e
bined (B) and washed with ether | E ' .
(C) (4 x 40 ml) to remove any non- | : : T i
acidic contaminants. Ether (C) was, : ‘ oo i Sl
in turn, washed with 20 ml of 0.5% ! Ether Alkaline :
sodium hydroxide which was com- extract P
bined with alkaline extract (D) to : :
give alkaline solution (E); (E)
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tracts Q

was then adjusted to pH 6.1 with ¢°“‘bi“6d
0.5% sulfuric acid at 0°C followed
by extraction with ether (4 x 40 ml)
which resulted in an aqueous solu-
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- Figure 2. Chromatogram of phenols of cigar smoke. (See Table | for peak identities.)
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;‘ 1dent1cal to ‘that of a sample not obtained were within the rahge of

s were observed :

steam distilled. The -coefficient of
_vyariation was 5.7% for solutions of

_pure phenols and 12% for phenols.

in smoke condensates.

Table 1 lists the quahtatlve and
quantitative findings obtained. Simi-
lar levels were obtained with a sec-
‘'ond brand of. cigar which, however,

was not as intensively 1nvest1gated ;

values reported by other workers for
cigarette smoke (pg per cigarette).
However, on the basis of pug per g of
tobacco - smoked, cigar smoke con-
tained less phenol than the smoke
from unfiltered cigarettes.

~ In addition to the phenols shown
in Table 1, two carboxylic acids,
palmiti¢c and myristic acid, were

. The levels (,ag per c1gar) of phenols found in the weakly acidic frac-

Table 1. Phenols of cigar smoke.
e : : Amount
Peak No. Compound (ng/cigarf*
1 Ether —_—
2 Unknown from ether** —
111hg com- i , . vt T
was: over- , e
5 Unknown Trace
6 Phenol 110
7 . 0-Cresol 12
8 m-Cresol} : 90
S p-Cresol :
9 2,5-Xylenol i 1T
; 2,’4-Xylenol} S
10 ; ' 3,5-Xylenol } 28
: m-Ethylphenol
i p-Ethylphenol
S P : 3,4-Xylen61 Trace
product does. |
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‘lined in Figure 1.. The removal of

‘uration with carbon dioxide (final

the amphoterlc nature of 3-pyr1d1-

- 8-pyridinol from alkaline extract E
(Figure 1) with ether required pH-

adjustment of the extract by sat-
pH, 6.7) rather than by addition of
sulfuric acid to pH 6.1. The differ-
ence is undoubtedly a reflection of

nol.

Although several trlmethylphen- :

ols have been reported present in
c1garette smoke (Hoffmann and
Wynder, 1961; Spears,  1963;

- Crouse et al., 1963) no evidence was

obtained for their presence in cigar

_smoke.

N

Summary ;
The major volatlle phenohc com-

ponents from two commercial ci-

»yrldlnol Was also: found ‘in the' ?
;weak’ly acidic. fractlon (Schmeltz
:.,_and Stedma.n, 1962) but could not
be isolated . by the procedure -out-

were generally ‘similar to thos:
ported for cigarette smoke (rg per

clg'arette) however, on the basis of:

sg per g of tobacco smoke, the

smoke of these cigars contained less = Sch
Vphenol than the reported amounts . cig
in smoke from unﬁltered cxgarettes “of
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