TSHTATIVE M TIOD FOR DETURMINATION OF CARBONYL
COMPOUNDS CIC OKE

Sumazy of the method

The smoke from five cigarettes is led into a trapping eystem vhere
the cardbonyl compounds are converted into their 214 dinitrophenyl hydraeone
derivatives, After refluxing to ocomplete the comversion, the excess
214 dinitrophenyl hydrasine §s removed. The solution containing the
derivatives is streaked onto a silica thin layer and the str-ok eluted
to separate the derivetives from any tars, ete,, which may de present.
Finally, the bands rhich contain earbonyl derivatives are revoved from
the plate, re-dissolved and the optical density compared with a standardized
graph, The results are expressed as acetaldenyde,
Notes on the various stages comprising the method.
' 1. Flain cigarsttes, weighing 1115 - 1155 mgm, were used in the
develoyment of the method, Five cigarettes vers smok2d4 in esch run,
A two seccnd 35 ml. puff at 1 minute intervals was used,
2. After several experisents an effisient trapping systenm was
devised, This consisted ofta
(a) A, T.R,C. pattern cold trap sontaining 50 mls, methanol at
-65°¢ followed by

(d) & 500 ml, round dottomed flask containing 101 el. of a 17
methanolis solution of 214 dinitrcphenyl hydrasine, to which 1 ml,
of coneentrated lIC1 had deen adled, Thie (lask was continucusly
agitated mechanically during eash rumn,

Thus the trapring systes ermsisted of:

Cigarette <« VYethanol = "Shaking” « S~oking
at -65°C soluttion mechine
214 anph
in methanol

The effectiveness of this trapping system was. checked in two ways,
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{1) A \nown weight of moetone was placed in the empty T,%,U,
trap at «65°C, Fifty puffs of sir were dram through this trep, the
vapour being led ints the "shaking™ trsp., (m working up, the predicted
optiezl deneity was found,

(11) Rnomn small velumes of agetone were injestad into cigarettes
below the btutteline during the smoking process. The butis were coated
with & layer of silicone grsase t6 prevent vapour losees through the
paper, Providing that too rapid or too large injections were not given,
the prediocted optical densities were obtained after working up.

3. The contents of ths two traps wers eonbined and transferred to
a fisnsk and refluzxed for two hours, 10 complete the ccndensation raaetion,
(Shorter pericds thon two hours gave rise 10 low recoveries),

4., After refluxing, the rlecholie solution was diluted with abcout
300 mls, of watar, and extrsoted with 4 x 50 ml, ef bdenzene, Hose% of
the excess 234 dnphy snd tara eto.y, preocipitated at this cstage rnd were
removed by filtration,

S« 214 ainitrophenyl hydrasine preeent in the benzane l-yar was
renoved by 4 x 50 ml. extrsctions with 2R HC1l, The prrtition coefficient
of 214 dinitrophenyl hydrazine detwesen benaens and 2N HCl was found
gravimetirioally and by optical demsity to bde 119,

6. he {inal bensens solution was filtersd, driasd by washing with
brine, ard then diluted to 25) sle, »nd rized theroughly,.

7. A 40 micro 1itre stresic of the benzens solution +am rlaoad onte
a layer of silicen 250 microns thick en clasw, snd the strerk 218 elutad
with 105 oyclchexane in benzene, iftsr abcut 30 « 40 minutes this geve
n chronatogram ocnsisting of throe main yellowish-orsnze bends and a
munber of ninor orange and brown dands,

Examination of the Rt values of the 214 dnph derivatives of 14
carbonyl eomrounds, most of whioh are known to be prssent in tobacoo
lmokoz. shawed that 13 of these derxivatives had R, v lues in banzene/cyclo-
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hexane which eorresponded rith one or other vf the three nnin brnds,
1t was tharefore thought that removal and msasurement of thece three
bands would give a fair indieation of the total earbonyl oontent of
the saoke,

The silios holding the three bands was removed from the plates and
the colour rencved from the silica By extraetion with denszene, After
centrifuging, the bensene was made up toc 10 als,

txperimentally, the rscovery of acetons 2:4 dnph from the eilica
was found to be 945, IHowever, the abdility %0 deteot 10C% of added
acetcne (Note 2) suggests that recovery from the siliea is 1007,

8, The optical denaity of this solution was messured a% 35% mu
on a Unigam 9P, 500, This is the \"x. for this soluticn snd
corresponds with the x'.x. values for the 2:4 dnph's of acetaldehyde,
propicnaldehyde and butyraldehyde., Also acetone, methyl ethyl katons,
diethyl ketone and formaldehyde have A in the region 350 - 365 mu.

The molar extinction eoefficients as 355 my for the 214 dnph's
of CH,CHO, cn,crcn’ md ca coczn (whiock comprise 705 of the carbonyls
in smoke found by Hobbl } wers all found to be the same, Ascuming
this is true for all the cardonyls present, then a sinvlie meuwsarement
enables a total oarbonyl fisure to be obtained,

Comparison of the opiieal density obtained, with a calibration

graph prepared from acstaldehyde 214 dnph gave an "neetaldehyds aquivalent”,
9., Using the mathod desoribed reproducidle "acetcldiehyde aquivalents”

were fcund for maokos of 5 clgarettes,

10 Cn heavier londings i.s. 10 oigarestes, disererancins have been
found despite the scaling up of the quantity of reagent used, Toseible
causes of these disorspancies are now being inventign-ed in order to put
the method on a sounder footing,
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