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REDUCTION OF $MOXE MUTAGENICITY
BY LOWERING THE PRCTEIN CCHTENT OF TOBACCOS

T.G. Mitchell

Proteins are universal constituents of 1iving cells and the conten: in
growing tobacco plants can be as =uch as_ 35% of lamina dry weich:z (1),
Levels in cured tobacco are generally rmuch lcwer as the concentration falls
in the period of leaf maturation (see Figure 1} and again during curing.
The content in cured tobacco is usually expressed as protein nitrogen:
average values would be 0.23 for flve=cured and 1.5V for burleyv. Equivar
r\ lent:proteinfigures  are-5.6%.3nd..9.4% - raspectively. Protein nitrocen as
determined on tobacco is, more accurately, acid-insoluble nitrogen =~ the
extent to which it all represents prctein is uncertain but is protably >90%,

Much recent interest in prctein from tobacco has centred on its potential
use as a nutrient of high value. ©¢for this purpose, studies have shown
that to obtain good yields and extractability the tobacco must be harvested
well before normal maturation in readiness for curing. As a result, leaf
residue remaining after protein exzraction has few of the attributes
associated with quality tobaccos.

The residual.-protein. contentwof»cured :tobacco~is >associated withxseyeraly
negative attributes «of -smoke“rcomposition-zand*quality? Of particular
concern is the claim by JTS that it is a majoriprecursor..of--the -compounds.
causing nutagenic activity in ‘tobacco =smoke~condensate - the amino carbo-
lines (2). Pyrolysis studies on 3individual amino acids have shown the
formation of cpemirdd, (3) and it is likely that it is also produced during
the. combustion - -of ;protein. Higher degrees of correlation nave been Zound

= for total nitrogen than alkaloids, amino acids or nitrate wits cyanide,
benzo(a)pvrene, phenols and tar (4). The main extra factor in "total
nitrogen" would be protein.

In view of the possible .major significancs. of .tobacco. protain. in-relationg

/'\ to smoke 'biological-'activity,« axprogramme:-of -work ~is.cproposed—with'the,
objective of-confirming its effects-and-establishing methods for -its-removai-p
or reduction in tobacco, The initial phase of the programne would be
divided into two projects with separate objectives.

1. To validata«thaaclaimed.xalationsdipebetween tobacco protein content
and smoke mutagenic activity.

This would involve the selecticn of tobaccos with different protein

contents for cigarette manufacture to a common specification for
subsequent evaluation by the Ares test.

O 1982 British American Tobacce Co. Lid. This r:ust 20t be copied or shown 1o unauthorised perecas.

385 6Q010Y

BATCo document for Province of British Columbia 19 April 1999

m
BATCO 00003342




2. To exanine fsasibility-of reducing protein levelsusing known or
experinental treatments.

It must be assumed that most <nown techniques for reducing protein concen-
trations or removing from tobacco will affect other components of the
tobacco also. It would, <therefore, be desirable to produce samples
processed in different ways in order to confirm that the cbserved effect
was due to change in protein concentration and not from other incidental
effccts.

Comparison of the following known treatments is proposed:

(a) Removal by precipitation from HLC liquid fraction or Cylproc treat-
ment - dependent on sanples of appropriate materials being produced
from torth America, comparison with their own controls.

(b) Proteolytic enzyme treatment applied to cured tobacco to produce
approxinately 50% reduczion in protein N and increase in soluble N,

(c) Assessment of effects of sugars and acids as casing :reatments, to
interact with protein and possibly modify combustion of the protein.

Treatments (b) and (c) could be undertaken here and would yield tobaccos
for cigarette manufacture and subsequent mutagenic activity assessment.

Evaluation of (a) would be dependent on samples of HLC being available
frem ‘the USA, or on the progress of further work to increase the extraction
rate with Cylproc treatments. .

A further exploratory area which requires consideration 1is to examine
selective extraction technicues which might be applied to cured tobaccos.
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Tobacco Prcsein and Smoke Mutagenic Activity : Proposed Cutline

Programme of Werk and its Interactions.

Phase 3.

Objective : To walidate the hypothesis that mutagenic activity of smoke is
directly related to the protein content of the tobaccos.

Activity : Exanination of cigarettes made from tobaccos differing in
prezein content, using the Ames test to measure mnutagenic
activity.

Main staff involved : Dr. E.D. Massey, Dr. G.A. Few.

Timing : 1982 - 19813,

Phase 2.

objective : To establish whether increases in proteins, amino acids or
sucars, by addition to the blend, cause changes in smoke

fﬂ-\ muticenic activity.

Activizs : Precaration and testing of a range of cigarettes with varying
ratics of nitroganous and carbohydrate components obtained by
selecced additions to the blend tobaccos. Wwhere necessary,
igolation of tobaccos - specific compounds may be reguired in
order to examine their effect.

Main staff involved : Dr. E.D. Massey, Dr. G.A. Few.
Timing s 1983,
Phase 3.

Objective : To establish, by laboratory scale trials, routes tc processes
for reducing the protein content of tobacco.

Activitr : Exam:ination of possible technigues for reducing the protein
activael ¢
conzent of tobacco, including enzymes solvents and different
precesses such as HLC, Cylproc.
Maiz staff involved : A.N. Other + CONTRACT RESEARCH
Timing : 1983 - 84.
Phase 4.

Objective : To sroduce cigarettes using tobaccos reduced in protein content
by cne or more of the techniques identified in Phase 3.

Activity : Appiication of processes to larger quantities of tobacco for
cigarette manufacture.

Main staff involved : A.N. Other + Process Staff.

Timing : Late 1983 -~ 84.
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Phase 5.

Objective : To develop com=ercially acceptable cigarettes with reduced
smoke mutagenic activity.

Main staff involved :

Or. E.D. Hasséy, A.N. Other,

Process staff, Product Development
staff.,

Timing : Late '8: onwards dependent on progress of 3 and 4.
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MAIN WORK ACTIVITIES AND PRINCIPAL RESEARCH INVOLVENENIS.

1182 191]33 1984
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FLOW DIAGRAM

CONTRACT
RESEARCH

Work Phases and Interactions, Ancillary/Support Service Requirementa.
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RELATIVE PROTEIN CONTENT IN RELATION TQ TIME CF GROWTH
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