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have studied the phenols in smoke ‘and a
. from unblended bright, burley, Mary- . i
- land, and Turkish cigarettes. A color- ~ bin
. imetric method was employed by
. these workers. The present report‘,‘
| describes correlative data on the nin
smoke phenols of cigarette toba,ccos*xj_;

;before and after blendmg : : ]

Past studles havo det ‘bed dlﬁ"er- ;

(Burdlck et a} 1
. (Schmeltz et al, .

"lfound in the Ieaves Expenmen’ral

rette - tobacco type ~ Cigarettes tmd Fractzonatmg Pro
‘tinctive distributions of 1somer1c ‘cedure:—The cigarettes; their phys1-:
,aclds in the C.C, range. = cal characteristics, smoking condi-
~ The principal objective of the pres- ‘tions, and the initial fractionation of 2
ent work wag, to study the lsomer}c _ the condensates ‘have been previously
! descrlbed (Burdick and Stedman,
- 1963).. In general, the smoke. con-:~ T %
'densate from: the’ cooled traps was P
~disgolved by .Successive Washmgs ey
. with ether and 5% aqueous NaOH. °0
- "Bases and amds were removed. from ; s
- the pooled ether extract by successive .
- extraction | Wlth AN aqueous ; _HCI
and 5% aqueous NaOH The latter:
“was. combined with the alkahn ex- 7
-to wash the traps. The
. pH of the combined alkaline extract:.,,vx :
" was adjusted to1.0 with H,SO,. After .0
_saturating with NaCl, the acidified = "3~
solutmn was. repeatedly extracted =
¢ total vol, 250 ml) and
'fall ether extracts were combined.
. The combined éther extract con-
tammga dic’ substances “was steam
¢ ether and distl.
re. pcollectedx 1n
e

;}‘smoke Buyske ,'Qt' al ~
jdescrlbed a method» fo




 which are also absent in th
> and pelargonic acid. Peaks 5a an
3. “are present in very small amounts ‘i

- the leaf compared to smoke. A small

‘. detection. Quantitative measure-

 as the acids.

Caleulation of Data ,iLAll valties

" are reported as either mg acid per

, 105 cigarettes or ug phenol per ciga-
- rette based on smoking 55% of the

- length of each cigarette using calcu-

- - lations discussed earlier (Burdick
- and Stedman, 1963).

- Identifications:—Acids were iden-

tified by gas cochromatography with
- knowns onthe above two .columns,
_ultraviolet and infrared spectra, and

. paper chromatographic separations

. with several solvents in a manner
. “gimilar to the leaf acids (Schmeltz

et al, 1963). Phenols were identified

- by cochromatography on two columns
(Osman et al, 1963) and by infrared

. -and ultraviolet spectral comparisons
‘with known compounds. -

~ Results and Discussion:

~ Figure 1 is a chromatogram of the

- volatile acidic fraction from Turkish
~ cigarette = smoke. Although very

- similar to the corresponding fraction

- ~of leaf (Schmeltz et al, 1963), certain

differences are noted. Peak 16 in

P ,Figure 1~contaips~m0stly phenol and
~o-cresol, which are essentially absent
“in the leaf, and small amounts of n-

~ caprylic acid. Peak 17 is isomeric

10F

nts were made in the same manner

peak eluting after peak 17 and con-

““taining 3, 5- xylenol or m- or p-ethyl-
phenol is not shown in Figurel. -~

Cochromatography of the acidic
fractions from the smoke of the un-

-blended bright, burley, Maryland, and

Turkish: cigarettes showed that the
peaks chromatographed in an identi-
cal manner. Thus, the volatile,
strongly acidic fraction - of smoke
differs from the neutral fraction in
that the former does not contain
large numbers of components formed
during burning and not present in
the leaf.

Quantitative differences among the
smoke condensates were apparent.
Recovery experiments with known
acids indicated that recoveries were
low (10-30%) with the C,-C, acids
but were satisfactory (70-100%) for
quantitative - comparisons of the
higher acids in the range in which
distribution of isomers (C,-C,) is
important. The lack of sensitivity of
formic acid in flame ionization detec-
tion and the difficulties of resolving
formic and acetic or propionic
(Schmeltz et al, 1963) with thermal
conductivity detection did not permit
determination of this acid. Buyske
et al (1957) have reported quantita-
tive values for the C,-C, acids in
smoke condensates.

with the condensates from blended

leaf,;

Table 1 shows the values obtained

~ xylenols or m- or p-cresol, all of “and unblended cigarettes. The data
~are given as: ratios. of acid levels"

using the value {or‘»the unblended

bright cigarettes as a reference. The

decreasing order of total acids in the

. Ci-C, range was Turkish, - bright,
8 Maryland, and “burley for the un-

“blended cigarettes. Table 2 shows |
pertinent isomeric distributions of
acids among the samples. The ten-
dency for higher proportions of
branched-chain to normal acids in the
Ci-C; range of the Turkish smoke
condensate compared to bright paral-
lels previous findings of the acids of
leaf. The relative patterns of distri-
butions in the blended cigarettes re-
flect the blending of types having
different proportions of isomers. This
is especially evident in the case of

~ Turkish tobacco, which contributes a

large amount of B-methylvaleric acid
to the blend.

Table 3 shows a comparison of ob- -
served and “calculated” ratios of
levels of identified acids for conden-
sates of the blended cigarettes. The
calculated ratios are essentially the
ratios expected if each individual
tobacco in a blend contributed its
acids additively to the total. For most
acids, the observed ratios are higher
than the calculated ratios for the
blend containing Turkish. The re-
verse is true for the blend without
Turkish, although the differences
between observed and calculated
ratios are relatively small. In gen-
eral, this alteration of an additive
effect through blending parallels pre- A
vious findings on the volatile neutral
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. Fi_vgulfg“l. Chromatogram of volatils ‘acid fraction of Turkish cigarette smoke (diethylene glycol adipa*e polyester-HsPOy- column,  125°C, 40-ml
i he{ljiym»pe;r,mivh,). Peak identities: peak (1) acetic: (2) propionic; (3) isobutyric; (4) n-butyric; (5) isovaleric; (6) n-valeric; (7) B-me’rhYlQalerié:
= (9)n-caproic; {13) n-heptylic [:16)--phenol, o-cresol, and n-caprylic acid; (17) ‘m-, p-cresol isomeric xylenols and'n-pelargonic: acid. Peaks 5a;
by, 519*[2\;5?,”#; 14-15- ‘{efv‘gnkngwns{ Peak 8 is isocaproic which is resolved from B-methylvaleric in all smoke condensates except Turkish;




{ : Peak 14

* Values for ; 105
per

; 'Maryzaud T=Tuskioh, FBMI

¥x Total weights: (1 mg pe
blend 20 5; FBMT blend,

i ht;zyarettes i .
6 right; 35% burle_'y, 5 % Maryland), FBM T—blend:
ettes) for mdwated acids ‘were as follows: Turkish," 48 3
id ed aczd.r ‘were calculated as n-capfow acsd




ded cigarettes: -

DlVlSlOIl, and the

tedman, “Composxtlon

‘dk R. L. Stedman,

obbs, “Volatlle Organlc
1ds hof :» Tobacco Smoke ” - Anal.

S¢ | the
ols of smoke from

D Stllls, and R L .

kchm‘éltz, R. L. Miller,

_ Compound

, B M
| Phenol - 79 141
‘I o-Cresol 1418
~'m- and/or p- '
~Cresol 47 30 51
m-, p-
Ethylphenol
cr 3,5- .
xylenol 27 15 18

Osman et al (19
observed level

** (100 »
calculated level

densates.

_ Micrograms per clgare'H-e

-wgs 2007121 —30 =B
207 21 2 -9 -5
48 42 52 0 21
25 81 25 +24 +14

* See foatnotz Table 1, for designations. Di-n-octyl sebacate column operated as described by

) — 100. Calculated level for blends obtained from Enown 'percentage‘

composition of blends (see footnote, Table 1) and observed levels for unblended. types. Small
" amounts of 2,4-(and/or 2,5-) xylemol (7-15 micrograms) were also found in the smoke con-

eFFeci'** :

FBM . FBMT--FBM FBMT
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