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REDUCXON OC S:<"?Z !ItJTAGENIC:TY 
BY LCWERISG THE PFXXE::: CCXWT OF TOBACCOS 

T.G. :!itcheli 

Proteins are universal cosstituects of iioing cells and the content in 
growing tobacco plants can be as zch as, 35% of lamina dzy reigh: (1). 
Levels in cured tobacco are qeneraliy nuch lover as the concentration falls 
in the period of leaf naturation (see Figure 11 and again during curang. 
The content in cured tobacco is usually expressed as protein nitrogen: 
average values would be 0.43 for fLom-cured and 1.5% for burhy. FquiY&Z 
lent~pro+c~l.figuros-.are -.5.~~~9nd,9.4~.raspective~. Protein nitrogen as 
determined on tobacco is, more acczately, acid-insoluble nitrogen - the 
extent to vhich it all represents prcz ein is uncertain but is probably >90\. 

Much recent interest in prctein fro: tobacco has centred on i:s potez=ial 
use as a nutrient of high value. For this purpose, studies have shovn 
that to obtain good yields and extraczabilify the tobacco must be harvested 
well before normal maturation in readiness for curing. As a result, leaf 
residue remaining after protein extraction has few of the attributes 
associated with quality tobaccos. 

The ruidual.~prot~.,coaeant~atacrtred.:to~c~i8 masociated:*.Wfth=ammr& 
negative stttfbutas-of. smoke=rr~p~i~or~~~~~1'ItL';( Of particular 
concern is the claim by JTS that i: is a aujor;pracursqr.~of--tha coqounch, 
causQq autaganic activity in 'tobacco~smoke~~Wpn&noa~~ - t%e amino carbo- 
lines (2). Pyrolysis studies on individual amino acids have shown the 
formation of e:. (3) and it is likely that it is also produced during 
tha.combustion~~~of :;proteis+ Flighor degrees of correlation nave been found 

- for total nitrogen than alitaloids, a.lrino acids or nitrate wit.'; cyanide, 
benzo(a)pyrene, phenols and tar (4). The main extra factor in “tot& 

i+itrdgen* would be protein. 

In view of the pom.ibie.major si~icancr.of.tobacco. protein.in:,relatione 
to smoke 'biological- Sactivityrx~~pxoqr+me .-of -work --is;rpropocred~with~'~e~ 

objective oE-confirming Its effects md-•stabli8hinq methods fpr.-its~ramoyai-p 
or reduction in ,tobacco, The. Lnitiai phase of the prograrze would be 

divided into edo projects wr:h separate objectives. 

1. To valiecm * ‘&etween tobacco protein content 
and smoke mJ+agenic activity. 

This would involve the selecticz of tobaccos with differon: pro+eirr 
con:ents tot cigarette n.anufact-rc to a common specification for 
subsequent evaluation by the Aces test. 
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2. TO exanine fusibility-of~reducinq.protein level*using known or 
experimental treatments. 

Xt zust be assumed that most known 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 
prccessed ir. different ways ta order to confin that the observed effect 
vas due to change in protein concentration and not from other incidental 
eftects. 

Comparison of the following known treatments is proposed: 

(a1 Removal by precipitat:oc from i&C liquid fraction or Cylproc treat- 
ment - dependent on san?les oE appropriate materials being produced 
from North America, conparieon vith their own controls. 

(b) Protcolytic enzyme treatment applied to cured tobacco to produce 
approximately 500 reduc:ion in protein N and increase in soluble N. 

(cl Assessnent of effects of sugars end ecids es casing xcatments, to 
interact with protein a:.d possibly modify combustion of the protein. 

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

Evaluation of (a) would be dependent on samples of HLC being available 
frm’the USA, or on the progress of furthe, * work to increase the extraction 
rate with Cylproc treatments. 

A further exploratory area which requires consideration Is to examine 
selective extraction techniques which might be applied to cured tobaccos. 

REEERZNCES 

1. Low?, R.H. L Sheen, S.J. 1982. Bait. Tabak. 2, 161. 

2. Yoshida D. Matsumoto T. 1900. Cancer Letters 2, 141. 

3. Chotyk, O.T. L Schlotzha-er, W-S. 1973. Beit. Tabak 1, 165. 

4. Tso, T.C, Rathkamp, C. b Hoffmann, 0. 1973. Beit. Tabak. z, 198. 

BATCo document for Province of British Columbia 19 April 1999 

-’ 

BATCO 00003343 



. 

-3- 

Tobacco Prcteih a-3 Smoke Mutagenic Activitv : _ ProFosed Outline 

Programme 05 i)ork and its Interactions. 

Phase 1. 

Objective : 

Activity : 

Phase 2. 

Objective : 

t- 
Activitv : 

Phase 3. 

Ob ecti*:e : 

Activity : 

Phase 4. 

Obj l ctive : 

Activity : 

To YaSidate the hypothesis that mutagenic activity of smoke is 
diraczly related to the protein content of the tobaccos. 

Examination of cigarettes made from tobaccos differing in 
przrfn content, using the Ames test to measure mutagenic 
ac.: .*i - W-*--y. 

hair. staff involved : Dr. E.D. 3asssy, Dr. G.A. Few. 

Tir'-a : 19E2 - 1983 .-..- . 

To establish whether increases in proteins, amino acida or 
sugars, by addition to the blend, cause changes in smoke 
tnutacenic ac:ivity. 

Pre;xation and testing of a range of cigarettes with varying 
ratios of nitrogenous and carbo!rydrate components obtained by 

selected additions to the blend tobaccos. Where necessary, 
fso:ation of tobaccos - specific compounds may be reqaired in 
o:det to examine their effect. 

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

TLaizj : 1983 . 

To es:ablish, by laboratory scale trials, routes to processes 
for reducing the protein content of tobacco. 

Exaztnation of possible techniques for reducing the protein 
content of tobacco, including enzymes solvents and different 
prccesses such as HLC, Cylproc. 

Nai:: staff involved : A .N. Other + CON&ACT RESERRCII 

Ti~.i::? : 1983 - 84. 

To ;r=duce cigarettes using tobaccos reduced in protein content 
by c-e or more of the techniques identified in Phase 3. 

Application of processes to larger quantities of tobacco for 
cig2rette manufacture. 

flair. staff involved I A.N. Other + Process Staff. 

Timing : Late 1983 - 04. 
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Phase 5. 

Objective : To develop corzezcially acceptable cigarettes with reduced 
smoke muragcnic activity. 

Main staff invoL7cd : Or. E.O. Massey, AAt. Other, 
Process staff, Product Development 
staff. 

Timing : Late '84 onwards dependent on progress of 3 and 4. 
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MAIN WORK ACTIVITIES AND PSiXIPAL RESEARCH ZNVOLVEIIESIS. 

1982 1983 
I I 
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1 
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, 

, 

PHASE 4. 1 
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I 

I 
/ill/ ii//iiifiiiiii Iiiiliiiiiiliiii 
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I 
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I Process Staff 
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1 P.D. Staff 
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I 
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Work Phnscs and Interactions, Ancillary/Support Service Requirements. 

. 
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CAS 
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FIG. 1 

RELATIVE PROTEIN CONTENT IN RELATION TO TIME OF GROWTH 
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DATA DERIVED FROM INFORMATION IN REF: 1 
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