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GOD/BOR/468-11"" : . BuaLAND
Dr. 7.A, Suith,
P.0. Box 6500,
Montreal, P.Q.,
CANADA, . 13th April, 1876

Denr Tom,

I an very plessed that you found RD,1330 interesting and hops that
1t will be of ocne use to you i3 your studies coaceraing "off-tasts”,

¥ith regard to Duolite ion exchange resin; I found an old O/WP

trace of 100 mg of Duolite (CPA~327) aud calculated the ratio of phenols:
pyridines as 0,92, This compared well with the value of C.68 given to
Levatit resin. The smoke panel did not perceive an "off=-taste”™ from this
sanple but the panel was specitically geared to detect carbon “off-taste”

— and as such would have concentrated on the firat five puffs of the oigarette.
The effect you describe doss not sound like carbon “offetasta¥, especially
since it occurred in ths latter half of the cigarsttes,

Your suggestion concarning lov phenols:pyridines ratio indicating
blended or air-cursd charagter is certainly plausible and perhaps needs
gurther investigation,

The O/WP data for various puttcgnto £41ters i3 given below!:

Tiltor type Presaure drop Loagth
(cn ¥.0,) (=m) C/¥P phenolsipyridinos rrtio
Unplasticised CA, 10 20 0,03
...-Plasticised CA e R R
(7% Triacetin) 10 20 . .80
- " 8oft polypropylems - -— - - - -10- -2 --- -~ 0,60
Paper 10 . 20 .69

(Btate Rxpress tobsacco rods were used for all above sanples)

With reference to your second letter, there are a fev points which
I should make clear about the calculation of the phesols/pyridinss ratio:

1) in the carbon "off~taste™ roport (RD 1330), a list of those posks used
to calculate the ratioc is shownm on page 7, The inclusion of poaks
SO and 31 in tho pyridines group was unavoidable since any substantial
amount of carton reduces the intensity of the scan such tiat resolution
peaks 29, 30 and 31 4s lost, Pesk 29 1i» pyridine itszelf, whilst
30 and 31 are both oyclopentanocnes, llowever, since the group was only
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r-Erenantutlvo of the ssmi-volatile portion of the scsn, inclusion

02 non=pyridine type cosponexnts does not detract from the validity

0f the ratio, provided the sasé penks are used esch time to calculate
the ratio. In all other reports (e.g, RD,1330) the pyridinss group
does not contain peaks 30 and 31,

2) Trincetin and = & p erssol all co-elute and are labelled peak 84,
Filters with TEQLA plastictaser (peak 90) were usasd for the carbon
work, heacs peak 34 could be included in the vhonols group ss m & p
orosol., liormally triacetin is used as s £11%eZ plesticiser in
coxmeroial sanples and therefore in most other reports peak 84
, 4s not included as s phenocl.

‘ I have recalculated the ratios for the Canadiasn series (RD,.1320) on the .
; - sane basis as the groups 4in 1D,1330 but as you will see (Table 2) the values
are not very differont.

In this case, the axclusion of peaks 30 and 31 from the pyridine
group has almost balancod the exclusion of peak §4 from the phenols group.
Hovever, the use of previocusly publisbhed O/¥P chemical group data could
still be unoful as a guide to snoke balance, provided tho same poaks
are usod eanch time the calculation 0f group values, In viuw of the small
difference botween the two methods of group caloulation, the normal chomical
group data (as in RD.1330) will be adaquats to monitor moderats changes
in smoke® balancs.

The nituation concerning the data in RD,.1309 and RD,.1263 is somewhat
complicated, RD,1308 contains data collected by Dr, C.¥. Ayers using
hey own O/WP set up and 207 this reason may not be strictly coaparable
with my own data, llovover, I doubt 412 this would change the dramastic
imbalance seun for Cytrel and Tabralle, although I wonder whether this
is valid for noanwtobacco materials, especially aince they bay csoatain
only very small quantitios of pyridines,

! AD,1263 contains data from both Dr, Ayers and my own O/¥P set~
up, 1 have recalculated the ratios for thres of the ciparettes using
the pesk numbers shown in the carbon “off-taste™ report and these now
soen sinilar to most other cigarettes (Table 3), The values in the table
of chezical groups in RD,1363 were ratios to 1B (taken as 100 for esch

—_ chemical group) and as such only indicate tho difference between the
oigarettes sud HB and not the distributiocn of components in tbe scan,
I have now standarised the methods of analysis and any future roports
containing shemiocal group data will be couparable with the data in RD,1330,

It ia difficult to correlate the O/WP data from the carbon work
with irritation because of ths lerge reductions in almost all coocponents
in the first tvo thirds of the scan but I have enclosed the chemically
grouped O/YP data for the carbon wvork as you rcocquested (Table d), Eoth
peak area and peroentage horaalised data mre included in the table,
The poak ares data iudicates the actual levels of compononts whilst the
peroentage data shows the diatribution of corxpoucnts in the scan. The
oyclio ketonos and pyridines group values Are approximate sinco peaks
39, 30 and 31 had to bs resolved by ostimation, Peak 84 has deen excluded
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from the plhencl group co that tho results are comparabls with those iao
RD,1320, ¥Yigures in brackets (Table 1) are the ratios oalcoulated using
the groups as in RD.1320, 4.e, excluding peaks 30 and 31 from the pyridines
and sxcluding peak 84 from the phenols, As you can see the actual ratios
have not cshanged very much, .

It would be difficult with 103 peaks per scaz asd many hrands par
report, to include all the O/¥P data in every report. V¥ithout the full
information at your disposal, your task 0f calculating ratios 18 of course
made more difficult, If at any time you would like camplos evaluated by
0/¥WP, 1 would be happy toc oblige. Ve bave a current prograone 0f work
dopigned to sttempt correlations between Woodrose characteristics and
O/%P data, This vork, which covers a very wide range of tobacos types,
is ourrently being analysed.

Finally, I think I should eaphasise that the phenols:pyridines ratio
used in RD,1330 was rpecifically correlated with carbon off=-tasto and is
also tobacco blead depundent., I do not know whether it has an understandadble
meaning with respect to cigarettes iu generani.

I thank you once again for your interest and hope that the explanations
and data piven hors will help you. I would be very gratsful if you would
let me knov wvhother you oan 2ind any interesting features in the dats
given here, '

With best vishes,

Yours sincerely,

¢,c. Dr. D,G, Felton
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0/WP Phenols:Pyridines Ratio; an Indicator of the Balance in Smoke?

TABLE 1

1. RD.1330 Relationship between O/WP scan and carbon "off-taste".

Filter on State Express

Flue-cured tobacco rod

Control acetate

Carbons: 50
100
150
100
100
100
100

Non-Carbon
83
150

100
100

ng
mg
mg
mg
mg
mg
mg

mg
»g

mg
mg

BPL

RPL

BPL

MF3

MF3, puffs 1-4

MF3, puffs 7-10

coated carbon (Smith & Nephew)

Lewatit

magnesium silicate (white)
granules ex SEL-X-4 filter)
silica gel .

spherical alumina

Carbon on Primeros air-cured

Fermented tobacco rod

Control acetate

50 mg BPL
100 mg BPL
150 mg BPL

Phenols

Pyridines

ratio

'0.62

1,49
2,56
4,49
2.79
3.62
2,22
1.19

0‘88
5.52

4,38
1,57

(0.66)

(1.46)
(2.36)
(3.85)
(2.51)
(3.51)
(2.26)
(1.16)

(1.01)
(5.26)

(4,22)
(1.56)

(0.49)

(1.02)
(1.65)
(2.29)
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2. RD.1320 O/WP Comparison of Canadian Brands

TABLE 2

Brands

Grades

Matinee K.S§,

Craven A K.S,

Matinee Regular

Craven A Regular

du Maurier Regular
Belvedere Regular

du Maurier K.S.
Rothmans K.,S.

Players Filter Regular
Export A Regular

FS3

AFX

OF4
BF3

TABLE 3

Phenols ratio using peaks
Pyridines as in RD.1330
0.49 0.42
0.62 0.59
0.48 . 0,41
0.52 0.43
0,52 0.48
0.49 0.44
52 0,49
0.59 0.56
0,50 0.51
0.52 0.50
0.60 0.69
0.40 0,40
0.48 0.52
0.64 0.72
0.49 0.57
0.53 0.71

3. RD.1263 O/WP Examination of low dclivery West German brands

Brand

Leichte Classe
Peer Leicht
California

R6

Auslese
Reynolds No. 1
Krone

Phenols ratio using peaks
Pyridines as in RD.1330

1.02

0,98

1,29 0.55

1.06 0.44

1.00 0.39

0,62

0.99
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Acylie Cyelie T
Type Acyelie Cyelle Phenols Pyridines Pyrroles : Nicrites
beand Ueme ot Machyaen [ataenyans |\ JO1008 | 00570000, | 94.78.80, §29.32,34,37, | TYRRRRC [ 34,32.34, 20,22.62,
.
Dats 002,27 1525060 | 1g b5t |Sorsniesiart | B9.%0 | 4iids 101 ] 7.8
Control Wotn 2,06 .12 | 1640 15.9¢ .0 10.35 1.78 260 | 438
Acetate
(State Txprees) Prok Area| .81 2130 ) e n.se | 1608 .40 13 622 | 10.33
. . .4 .14 . . ..
50 ug aEL ¥orm .12 026 | m.nm 1.8y | 10.46 716 1.7 230 | a7
(Beote Express) Pesk acen | 1.32 13,00 | 1.1 19.98 14,03 ’.61 1.57 300 | a3
100 wg 7L Norm o | s | s 12,0 12,94 S.a8 0.86 258 | S
(scate Express) Pesi area| 077 | 9.90 | t0.75 .83 | 10 9 0.93 299 i S.a6
;
150 =g BPL Norn 0.51 18 | a2 ez | s 3.0 0.8 | 2.1 5.60
(state Lxpress) Pesk Ates | 0.63 607 | 6.8 .0 | 12.83 3.3 o4y | 229 | e
100 =g 13 ¥orm 0.92 8.0 | .8 1296 | .08 5.21 0.8 .8 .55
(state Lapresan) Pesk ares| 092 | 830 | s | 129 | 108 5.2 0.86 IR .98
first Feur Norw 132 | s | e . | 12.e 280 0.66 L 4,80
100 wg HF} n
(State Express) Peak Ares 0.46 | 2.03 | 6.48 L. | .37 .24 0.2) f 1.1t 1.66
100 mg 153 Norw Ly | e o | oo | 0.2 (A 0.8l | e a.7e
(3tate Express)
Pesk.ares| 099 | 443 ¢ w2 | sy ] s 247 o.58 1 .92 3.40
8 & X Costed Carbon Norm 13 | sas 1 om | 1s.e8 HEE N ] . 1. | s 4.60
(7,11.75)
100 mg (State Express) |[Pesk ares| 2,06 | 15.43 ' 1230 n.e | 12,31 206 | 2@ 1.28
' [
Levatiz Resin Korn 148 | 6ub 16,68 1536 | 2.9 7.8 1.2¢ .61 420
83 w3 (State Expreas) [y .y aree| 2.56 4 117 25,33 26,53 13.2¢ 13,30 %06 | 4.8t 1.28
SEL-X-4 ¥ora e | 6.0 10.63 7.94 15.38 2.96 0.85 | 4.0 s.91
Shite Granules
150 eg (State Laprese) | Peak Ares 1.82 4,46 tol.es an 17.09 0.80 | 4.1 8.48
3
Sphericsl Alvetna Norn 233 | sa3 o oisas | 100 125 s. 0.8 | is 5.32
100 mg (State Lxpress) [y, 4 srea| .33 | 10.82 2.3 | 168 1369 8.7 e s.23
Silie cel Kerm 237 | 5.9 1262 | 0.1 14,18 33 0.5 ' L8 5.3
100 mg (State Exprase) [y area| 2,37 599 12,62 10.13 14,39 3.3 X EEEER] 5.3
'
Contsol Acetats Nors L | e 9.t 1585 6.43 13.00 1.7 an 495
(Priseros) Peak Ares | 3,27 | 838 1768 2840 1.7% 3.9 342 | 6 9.04
5 og B xorw o8y | &9 ' 9s.08 14.04 .27 .05 t.20 408 4.8
(Prineros) Peak Ares | 035 | .28 1 967 18,9 1.87 9.8 128 488 .98
100 wg ML Norm 0.68 | &.60 7.4l 1.9 11.30 6.5 0.9 ; & 3.00
(Priscros) Pesk area| 0.57 ! 3.8 61 | 1o | e.e2 5.2 | o ase et
. . 1
150 »g Bt Yorm o8t ! 600 | n2z | 1L 1.1 sa2 | ol b6 S.47
(reimerss) Pesk Aren| 0.67 Ln 597 1 .20 023 | o1 380 452

WOTE: Norm. stands for percentage normalisrd data.

- i = mmem— s s ewsrmsets
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