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ABSTRACT 

Thirty-two brands of domestic .commercial low t a r  and nicot ine  cig-  

a r e t t e s  were analyzed f o r  t h e i r  production of t a r ,  n icot ine ,  nitrogen 

oxides ( a s  n i t r i c  oxide),  hydrogen cyanide, acrole in ,  carbon monoxide 

and carbon dioxide under standard analyt ica l  smoking condit ions.  Results 

a r e  compared w i t h  published data f o r  ce r ta in  brands. 



INTRODUCTION . 

The D i r e c t o r  o f  the  Nat ional  'Cancer I n s t i t u t e  Smoking and Heal th Pro- 

gram has r e c e n t l y  reported1 the  p r a c t i c a l i t y  o f  producing "low r i s k  c i g -  

a re t tes "  and suggested t h a t  ,a c r i t i c a l  number o f  c i g a r e t t e s  might e x i s t  

:which def ines safe smoking p rac t i ces  f o r  each d isease 's ta te .  Safe smoking , 

.does n o t  mean hazard-free bu t  r a t h e r  a  smoking.pract ice p rov id ing  a  r i s k  

o f  disease ep idemio log ica l ly  i nd i s t i ngu ishab le  from t h a t  f o r  a  non-smoker. 

It i s  f u r t h e r  imp l i ed  t h a t  t h e ' " c r i t i c a 1  number" o f  c i g a r e t t e s  may be r e -  

1,ated t o  . the  q u a n t i t y  o f  smoke produced by the  ci 'garette. .Tar, n i co t i ne ,  

carbon monoxide, oxides o f  ni,trogen, hydrogen cyanide, and a c r o l e i n  were 

chosen as b i o l o g i c a l l y  s i g n i f i c a n t  cons t i t uen ts  o f  smoke which may 'serve 

as markers o f  smoke product ion r e l a t e d  t o  var ious disease s ta tes .  

Th i r ty - two brands o f  domestic commercial c i g a r e t t e s  se lec ted by the  

Smoking and Heal th Program management have been analyzed f o r  t h e i r  ,produc- 

t i o n  o f  t he  marker const i tuents  and carbon d iox ide .  The data may serve as 

an i n p u t  t o  the.computat ion o f  c r i t i c a l  numbers f o r  c u r r e n t l y  a v a i l a b l e  

name brands. . . .  

EXPERTMENTAL 

Cigaret tes _ .' . 

The c i g a r e t t e  brands- were character ized i n  two sets a t  t ime i n t e r v a l s  

d i f f e r i n g  by one year. I n  each set,  f r e s h  samples o f  t h e  brands were 

purchased l o c a l l y  on the  open market, o r ,  i n  a  few cases, obtained from a 

manufacturer when they were n o t  a v a i l a b l e  i n  t h i s  area. The car tons were 

s t o r e d  under deepfreeze (-Z°F) i n  sealed p l  i s t i c  bags. A f t e r  thawing, 

the  bags and car tons were opened and t h e  c i g a r e t t e s  were cond i t ioned a t  

l e a s t  48 hours a t  60% 5 2% r e l a t i v e  humidity and 24 5 3.6'C. Cigare t tes  

were selected f o r  ana lys is  by weighing 200 and measuring t h e  res is tance-  



' to-draw ( R T D )  of 100 and choosing those which weighed within 220 mg of 

the average and had an RTD within +lo% of the average. 

Reference Ciqarette 

Analytical procgdures were periodical ly tested by appl ication to  the 

smoke generated by the 1 R1 Kentucky Reference C ?  garette.  The del i veries 

of spec i f ic  smoke constituents by t h i s  c igaret te  have been measured and 

documented in previous work. 

Smoki ng 

Cigarettes were smoked, four t o  s ix  per pad, through a standard Cam- 

bridge f i l t e r  assembly3 on a four port version of the Phipps and Bird 

Analytical Smoking Machine (Phi 1 ip  Morris design produced by Phipps and 

B i rd ,  Inc., Richmond, VA) under standard smoking conditions4of 35 + 0.2 ml 

puff volume, 2 + 0.2 sec puff duration, and 1 puff/minute frequency to  

reach a b u t t  length of 23 mm. A t  l ea s t  four ports were smoked for  each 

, analysis.  

Total Part iculate  Matter (TPM), Water, Nicotine, and Tar 5-7 

Total par t iculate  matter was determined by weighing the material 

deposited on standard Cambridge F i l t e r  pads upon smoking a t  leas t  four 

c igare t tes  per f i l t e r .  The f i l t e r  pads were placed in dry dioxane and 

the ex t rac ts  analyzed fo r  water and nicotine content by gas chromatography. 

Tar was computed as the difference between the weights of to ta l  particu- 

l a t e  matter and nicotine plus water. 

Acrol e i  n8 

The gas phase was collected, puff by puff, on the head of an analyt- 

ical  gas chromatography column maintained a t  -75°C. When the en t i re  

delivery of the c igare t te  was collected, the column temperature was 



programmed t o  separate a c r o l e i n  from the  o ther  components present.  A 

c a r e f u l l y  selected reference c i g a r e t t e  was t rea ted  i d e n t i c a l l y  and the  

areas o f  t he  chromatographic peaks were expressed r e l a t i v e  t o  those i n  

the  reference chromatogram. An independently determined c a l i b r a t i o n  fac-  

t o r  was used t o  convert  r e l a t i v e  d e l i v e r y  o f  a c r o l e i n  t o  absolute u n i t s .  

A t  l e a s t  f o u r  c iga re t tes  were analyzed. 

Oxides o f  N i  t rogeng 

The gas phase was exhausted i n t o  an evacuated f l a s k  con ta in ing  su l -  

f a n i l  i c  ac id,  N-(l-Naphthyl ) -ethy lene diamine d i  hydrochlor ide,  and 

g l a c i a l  a c e t i c  ac id.  A f t e r  smoking t h e  c iga re t te ,  t he  t rapp ing  f l a s k  was 

b r i e f l y  opened t o  admit room a i r  and r a i s e  t h e  pressure t o  atmospheric. 

The f l a s k  was shaken f o r  t h i r t y  minutes, an a l i q u o t  was removed, and 

'oxides o f  n i  t rogen were determined spectrophotometr ical l y  as n i t r i t e ,  

versus authent ic  n i t r i t e  standards. 

Hydrogen Cyani del O 

Three t o  f i v e  c iga re t tes  were smoked through standard Cambridge f i l -  

t e r s  fo l lowed immediately by s i l i c a  ge l  t raps.  The hydrogen cyanide was 

trapped on the  f i l t e r  pad and on t h e  s i l i c a  gel .  A f t e r  t h e  hydrogen 

cyanide was washed f r e e  w i t h  sodium hydroxide s o l u t i o n  i t  was converted 

t o  cyanogen c h l o r i d e  by Chloramine T. A co lored complex was formed w i t h  

p y r i d i n e  and l-phenyl-3-methyl-5-pyrazolone. The absorbance o f  t h e  com- 

p lex,  measured.on a spectrophotometer, was r e l a t e d  t o  the  amount o f  hydro- 

gen cyanide through a c a l i b r a t i o n  curve prepared w i t h  known standards. 

Carbon Monoxide .and Carbon ~i o x i  del l 

The e n t i r e  gas phase d e l i v e r y  o f  t h e  c i g a r e t t e  was exhausted i n t o  a 

Saran bag dur ing  the  smoking f o r  TPM c o l l e c t i o n .  The contents o f  t he  

bag were analyzed by gas-so l id  chromatography f o r  carbon monoxide and 

carbon d iox ide.  



RESULTS AND DISCUSSION 

Resul ts  repor ted  here a r e  from analyses c a r r i e d  o u t  i n  two sets, one 

i n  t h e  f a l l  o f  1976 and the  second i n  the  f a l l  o f  1977. . I n  each case, 

f r e s h  samples o f  each brand were obta ined j u s t  p r i o r  t o  the  analyses. 

Table 1  i d e n t i f i e s  t h e  c i g a r e t t e  brands, car ton  codes, and smoking param- 

e t e r s  o f  t h e  c i g a r e t t e s ,  arranged i n  two sets according t o  the  date o f  

cha rac te r i za t i on .  Three types o f  f i  1 t e r s  could be d i s t i ngu ished  ' v i s u a l l y .  

Fad and Fa& Mentho l  employed a  r e s i  n-loaded f i  1  t e r .  The remainder used 

apparent ly  conventional v e n t i l a t e d  f i l t e r s  o f  two categor ies.  KenA G o L d ~ ~ n  

L i g k t n  ( a l s o  100s and Menthol v a r i e t i e s ) ,  Nwpoupoht L i g k t b  Mentho l ,  and Old  

Go ld  L i g k t n  had a i r  d i l u t i o n  holes arranged lengthwise on the  i nne r  

paper wrap o f ' t h e  f i l t e r .  The holes d i d  n o t  extend through the  outer  

wrap. The remainder o f  t h e  brands contained obvious a i r  d i l u t i o n  holes 

arranged i n  c i r cumfe ren t ia l  r i n g s  on the  f i  1  t e r  wrap. P a l l  M& had the  

type "A" conventional round cross sec t i on  f i l t e r  as opposed t o  t h e  type 

"B" y-shape p a r t i t i o n e d  f i l t e r .  l 2  

I he r e s u l t s  o f  athe analyses a r e  repor ted  i n  Table 2 f o r  t a r ,  ni,co- 

t i n e ,  carbon monoxide, and carbon d iox ide .  Table 3  conta ins data f o r  
I 

hydrogen cyanide , o x i  des o f  n i  t rogen , and ac ro l  e i  n. Resul t s  a re  expressed 

as the  average d e l i v e r y  pe r  c i g a r e t t e  and inc lude  standard dev ia t ions .  

Per c i g a r e t t e  d e l i v e r i e s  o f  t a r  range from 14.5 mg t o  1.2 mg, w i t h  t h e  

per  c i g a r e t t e  n i c o t i n e  d e l i v e r i e s  ranging from 1.03 mg t o  0.14 mg, gen- 

e r a l l y  p a r a l l e l  t o  t a r  d e l i v e r i e s . .  S i m i l a r l y  l a r g e  d i f f e rences  are  found 

f o r  t h e  d e l i v e r i e s  o f  o the r  smoke const i tuents .  C igare t tes  w i t h  h igh  t a r  

and n i c o t i n e  d e l i v e r i e s  a l s o  produced r e l a t i v e l y  l a r g e r  amounts o f  t h e  

o the r  const i tuents .  It must be emphasized t h a t  t h e  "h igh  d e l i v e r y "  



TABLE 1. 

C iga re t te  and Brand Desc r ip t i on  

Brand 
Carton C iga re t te  C iga re t te  . P u f f  

Code W t .  , mg RTD, mm H20 Number 

I. Set I 

Caneton 
Caheton Menthol 
Fact-Sample No. 1 
Fact-Sample No. 2 
Fac t  Menthol-Sampl e No. 1 
Fac t  Menthol-Sampl e No. 2 
l c e b w q  1006 
Kevtt Golden L i g b  
King Sano 
King Sano Menth0.t 
Lucky 1006 
M m L t  
M u &  Menthol - - ' . 

Now 
Now Menthol- Sampl e .. No. 1 
Now MevLthdl-Sample No. 2 
Pa&? M& ExRha Uied  
Tempo 
Thue 
Thue Menthol 

11. Set I 1  

B e ~ n o n  and ffedgen L i g b  
Decade 
Decade Menthol 
Kent Gotden L i g k t d  
Kent Golden L i g h  Menth0.l 
Kent Golden L i g b  D a x e  1.006 
Kent Golden L igh  Menthol 7006 
LfiM Flavoh LighRh . 
LEM Long L i g b  
Lahk 11 , 

Nwpon t  lig.kts Menthol 
O ld  Gold L i g b  
Reae 
R e d  Menthol 
SRhide (Sample 83A) 
Taheyton L i g b  ' 

- - 
676 
672 

H 
H 
H 
H 

H7 12 
E7 34 

E72 
W 
W 

ETG 
FVG 
K77 

MU 



TABLE 2'. 

Tar, Nicot ine,  Carbon Monoxide, and Carbon Dioxide De l i ve r ies  
o f  Low Tar and N ico t i ne  C igare t tes  

Del i v e r y  per  Cigarette, Mean (mg) + " ~ t d .  ' Dev ia t ion  (mg) 

Carbon , Carbon 
Brand Tar, mg. N ico t ine ,  mg Monoxide,.mg..Dioxide, mg 

I. Set I 

Caneton 
C a h e t o ~  Menthol. 
Fac t  
Fac t  Menthol 
7cebuh.g 1,006 
Kent Gotden 
f i g  Sano 
lCing Sano M e h o t  
Lucky 1006 
M u L a  
M u L a  Mentho& 
Now 
Now Menthol 
Paee M a u  E*. Mild 
Tempo 
T m e  
T m e  Mem%ot 



TABLE 2. (cont 'd )  

Tar ,  N i c a t i n e ,  Carbon Monoxide, and Carbon Dioxide D e l i v e r i e s  
o f  Low Tar  and Nicot ine  C igare t tes  

[lel i v e r y  per  Cigaret te ,  Mean (mg) ' t 'Std; ' Deviat ion (mg) 

Carbon Carbon 
Brand Tar ,  mg Nicot ine ,  mg Monoxide, . mg . . . . ~ i o x i  de, mg 

11. s e t  I 1  

Benson and tledga L i g h  10.1 + 0.44 0.81 + 0.03 12.1 + 0.24 
Decade 5.5 + 0.45 0.46 + 0.04 4.3 + 0.29 
Decade Mer9hol 6.6 + 0.15 0.69 + 0.02 4.4 + 0.11 
Kent Gold~n L i g h  8.9 + 0.25 0.71 + 0.01 9.2 + 0.26 
Kent Golden L i g b  Menthol 8.3 + Oi20 0.66 + 0.01 8.3 + 0.11 

K e n t G o k U e n L i g k t n D d ~ ~ x e l C O ~  11.6+0.12 0.97+0.03 11.0+:0.20 
KevLtGokUenLighMentho l lOOd  10.5+0.05 1.00+0.02 11.9+ .08 
LEM Fhvof~ L i g h  7.2 + 0.33 0.80 + 0.10 4.8 + 0.11 
L E M  Long Lights 6.5 + 0.27 0.67 + 0.08 5.5 + 0.63 
Lmk 7 2  7.5 + 0.09 0.61 + 0.01 7.3 + .08 
NwohA: &ha2 Menthol 10.3 + 0.40 0.85 + 0.08 12.5 + .40 
Old Gold L i g b  11.5 + 0.5 0.96 2 0.03 12.5 + 1.18 
Red 10.2 + 0.'26 1.01 + 0.06 12.9 + 0.22 
Red Menthol 7.9 + 0.43 0.81 + 0.06 10.2 .+ 0.47 
S;DLide 3.3 + 0.07 0.36 + 0.01 1.8 + 0.05 
TmyZon L i g b  7.8 + 0.31 0.72 + 0.01 2.6 ,+ 0.14 



TABLE 3 .  

Hydrogen Cyanide, Oxides of Nitrogen, and Acrolein Deliveries o f  Low Tar and ~icotine Cigarettes 

Brand 

Delivery per Cigarette, Mean (ug) + '~td. Deviation (pg) 
Oxides of Ni troqen 

Hydrogen (as nitric oxide), 
Cyanide, pg VQ .Acrdlein, .pg 

I. Set I 

CahLton 
C W o n  M d z o L  
Fact 
Fact M e n t b l  
l c e b w g  1004 
K& G o l d w  LQktj 
King Sano 
King Sano M e h o t -  
Lucky 1004 
M e t L i t  
M& M e h o t  

- Now 
Now M e n t h d  
P a e e  M a e e  E X J h  ALied 
Ternpo 

. , T m e  
T m e  M e d L  



TABLE 3. ( c o n t ' d )  

~ ~ d r o ~ e n  Cyanide, Oxides o f .  Hi  t rogen, and A c r o l e i n  Del i v e r i e s  o f  Low Tar  and N i c o t i n e  c i g a r e t t e s  

Del i v e r y  p e r  C igare t te ,  Mean (ug) ' + : ~ t d .  ' Dev ia t i oh  (pg)  

Oxides o f  N i t rogen 
Hydrogen (as .ni  t r i . c  ox ide) ,  

Brand Cyanide, pg l~ !3 . . . Ac ro le in ,  pg 

11. Set  I 1  

B w o n  and Uedgen L i g b  116. 1.4 135 2 1 6 . 1  
Decade 48.5 + 7.5 57.0 2 , 6.2 
Decade Menthol 50.4 2 5.5 61.2 + 6.2 
Kent Golden L i g h  50.9 2 .2.7 60.8 2 4.4 
Kent Golden Q h .  Mudhol 62.1 2 7.1 7 1 . 4 +  2.3 
K e n t G o l d e n Q ~ D ~ e l O O a  6 2 . 2 2  6.2 8 3 . 2 2  3.8 
KentGoldenLcgh  MerAol 7006 7 0 . 4 2  5.8 83.0 + 8.8 
LEM Fhvotr L i g h  6 4 . 9 +  8.1 4 0 . 2 2  7.8 ' 

LEM Long L i g h  68.9 + 5.7 40.8 + 5.8 
Lmb 17 84.2 + 14.3 82.7 + 14.2 
Neq~otLt L i g h  Menthol 133 + 12.6 85.9 + 6.0 
O l d  Gold L i g h  118 + 8;6 108 2 7.3 
Re& 155 + 5.7 98.9 + 7.2 
Re& Menthol 105 + 8.2 83.8 + 11.3 
S ~ d e  <10 5.3 + 0.8 
TmegXon L i g h  74.6 + 0 .8 '  84.6 + 14.7 



products considered i n  t h i s  r e p o r t  a re  lower I n  d e l i v e r y  than c u r r e n t l y  

most popu lar  products and the re fo re  are  s t i l l  considered " low d e l i v e r y "  

products.  The lowest  t a r  and n i c o t i n e  brands, CcuLQ/ton, Now M e h o t ,  

and Sa%ide were among t h e  lowest i n  d e l i v e r i e s  o f  carbon monoxide, hydro- 

gen cyanide, oxides o f  n i t rogen,  and a c r o l e i n  o f  t he  brands examined here. 

S;trtide i s  a new brand being considered f o r  t e s t  marketing. 

Comparative data are  l i m i t e d .  Ihe main body o f  a v a i l a b l e  data are  

t h e  Federal Trade Commission t a r  and n i c o t i n e  d e l i v e r i e s  shown i n  Table 4. 

These data are f rom t h e  l a t e s t  a v a i l a b l e  repor t .  The two sets o f  data 

a re  i n  genera l l y  good agreement except f o r  Thue, Thue M e h o t ,  lcebwtg 

1004 ,  Lucky 7004 and Pdee Mdee Ex&m u i e d  which were somewhat h igher  i n  

t h e  Federal Trade Commission (FTC) l i s t i n g s .  It should be noted t h a t  t he  
L 

' FTC data were generated from the  ana lys i s  o f  l a rge  numbers ' o f  c i g a r e t t e s  

sampled across t h e  nat ion ,  wh i l e  t h e  ORNL data were obtained from the  

ana lys i s  o f  two car tons o f  c i g a r e t t e s  purchased l o c a l l y .  This l i m i t e d  

sampling may be p a r t i a l l y  responsib le f o r  t he  d i s p a r i t y  o f  r e s u l t s .  

Table 5 conta ins " ~ e d e r a l  Trade Commission Method" t a r  and n i c o t i n e  

data found i n  commercial a d v e r t i s i n g  f o r  some brands n o t  y e t  inc luded i n  

t h e  o f f i c i a l  Federal Trade Commission l i s t s .  Comparison sf these data  

w i t h  t h e  ORNL data i n  Table 2 sh.ows a f a t r l y  good agreement. 

Only a very small  body o f  data a re  a v a i l a b l e  f o r  comparison w i t h  the  

ORNL r e s u l t s  on the  o the r  smoke cons t i t uen ts  considered i n  t h i s  study. 

Data generated by the  F. D. Snel l  Laboratory and repor ted  i n  the  Readers' 

Digest12'13 by W .  S. Ross are  inc luded i n  Table 6. The Sne l l  Laboratory 

carbon monoxide data were converted f rom m l l c i g a r e t t e  t o  mg lc iga re t te  

assuming 21°C temperature and 760 mm Hg atmospheric pressure a t  t he  t ime 



TABLE 4. 

Federal Trade Comrni ss ion 
Novcmbcr, 1976 L i s t  

Per C iga re t te  Del i very 

Brand Tar, 
m g 

Nicot ine ,  
m g 

C U f l  

CmLton Menthol 

Fact 

Fact Menthol 

lceb~chg 7004 8.8 0.63 

Kent Golden Ligktn 8.8 0 ..65 

King Sano 7.2 0.36 

. King Sano Menthol 7.1 0.33 

Lucky 7 00a 

M&x 

Mm'A  Me.nRhnG 

Now 

NOW Menthol  

P a  M a l l  Ex;trra Uied 

Tmpo 

Thue 

'Thue ~ e n t h o l  



TABLE 5. 

"Federal Trade Comnission Method" Data' from Commercial .Adver t i s ing  

Brand Tar, mg Nico t ine ,  mg 
-- - 

Benhon w d  f f e d g a  L i g h  

Kent Golden 

Kent Golden L i g b  Menthol 

Kent Golden L i g k  l OOd 10 0.9 

Kent Golden L i g b  Menthol l00d 10 0.9 

LEM F h v o ~  L i g h  8 --- 
LSM L O ~  L i g h a  8 - - - 
Red 



TABLE 6. 

F. D. ~ n e l l  Laboratory ~ a t a ~  

Per Cigarette Deli very 

Carbon Hydrogen Oxides of 
Brand Monoxide, mg Cyanide, pg Nitrogen, pg C 

Fact 13.6 ' 123 175 

K e n t  Golden Ligktd 8.6 103 114 

MetL i t  9.7 138 185 

Now 2.7. 3 5 67 

Pa&? M a  E m  M i l d  10.3 1 28 170 

a From References 12 and 13. 

b ~ a l c u l a t e d  from Reference 13 assuming 21°C temperature and 760 mn 
pr.essure. , 

C Recalculated as  n i t r i c  oxide. See Reference 14. 



o f  ana lys i s .  N i t rogen oxides expressed as n i t rogen  d iox ide  were reca l -  

c u l a t e d  as n i t r i c  oxide. The l a t t e r  i s  t he  most p reva lent  form o f  n i t r o -  

gen oxides i n  f r e s h  smoke. l4 The d i f f e rences  between the  Sne l l  and ORNL 

data  a re  g rea te r  than t h e  d i f f e rences  between the  ORNL and Federal Trade 
8 

Commission t a r  and n i c o t i n e  data. These d i f f e rences  r e f l e c t  t he  greater  

d i f f i c u l t y  o f  measuring gas phase cons t i t uen ts  and t h e  absence o f  w e l l  

s tandardized a n a l y t i c a l  methods f o r  such const i tuents .  A n a l y t i c a l  d e t a i l s  

were n o t  repor ted  w i t h  t h e  Snel 1 data. Sensi t ive,  s p e c i f i c  procedures 

a r e  necessary. 

An oppor tun i t y  f o r  a l i m i t e d  comparison o f  d i f f e r e n t  product ion 

batches o f  several brands was impossible i n  t h i s  study. The data are  

presented i n  Table 7 f o r  samples o f  f o u r  brands d i f f e r i n g  i n  product ion 

batch by 2 months (Now M e d o t )  t o  approximately one year (Kent  Golden 

). A1 though considerable d i f f e rences  a re  seen i n  the  d e l i v e r i e s  

o f  some const i tuents - -notab ly  tar- -no t rend as a f u n c t i o n  o f  t ime i s  

apparent. Also, t he  changes are d i f f e r e n t  f o r  each smoke cons t i t uen t .  

I t  i s  suggested t h a t  s u b t l e  changes made i n  c i g a r e t t e  o r  f i l t e r  composi- 

t i o n  between the  product ion batches may lead t o  these d i f f e rences  i n  

smoke composition. For example, t he  res in- loaded f i l t e r  i n  t h e  Fact 

v a r i e t i e s  may n o t  have been as a c t i v e  i n  the  more recent  product ion 

batch as i n  o l d e r  batches. Thus, hydrogen cyanide d e l i v e r i e s  are  greater  

in t h e  newcr product ion  b ~ t c h .  

SUMMARY 

The d e l i v e r i e s  o f  se lec ted smoke cons t i t uen ts  from t h i  r t y - two  doniestic 

commercial low t a r  brands have been determined and compared, where possib le,  

w i t h  e x i s t i n g  data. These data a re  being employed by t h e  Nat ional  Cancer 

I n s t i t u t e  Smoking and Hea l th  Program t o  c a l c u l a t e  " c r i t i c a l  values" o f  

smoking f o r  each brand. 



TABLE 7. 

Batch-to-Batch Var ia t ion i n  Del ivery o f  Selected Smoke Constituents 

Percentage Change i n  Per Cigaret te ~ e l i v e r p  
Production Carbon Hydrogen Oxides o f  

Brand I n te r va l  Tar Nicot ine Monoxide . Cyanide. . . ' M i  trogen Acrol e i  n 

K e n t  GoLden L i g b  % 1 yr. +4 1 +15 +44 +12 -31 -10 

Fact Menthol 6 mo. --- --- --- +42 - 1 +37 
-I 

vr 
Fact 5 mc. --- - - - - - - +19 + 6 +31 

Now 2 ma. +56 -+46 - - - +18 +32 - - - 

a Percentage change i n  more recent product. 
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