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I S0 3401 : 1 991 (E)  

Foreword 

I S0 (the i nternati onal  Organi zati on for Standardi zati on)  i s a worl dwi de 
federati on of nati onal  standards bodi es (I S0 member bodi es) .  The work 
of prepari ng I nternati onal  Standards i s normal l y carri ed out through I S0 
techni cal  commi ttees.  Each member body i nterested i n a subj ect for 
whi ch a techni cal  commi ttee has been establ i shed has the ri ght to be 
represented on that commi ttee.  I nternati onal  organi zati ons,  govern-  
mental  and non-governmental ,  i n l i ai son wi th I SO,  al so take part i n the 
work.  I S0 col l aborates cl osel y wi th the I nternati onal  El ectrotechni cal  
Commi ssi on (I EC)  on  al l  matters of el ectrotechni cal  standardi zati on.  

Draft I nternati onal  Standards adopted by the techni cal  commi ttees are 
ci rcul ated to the member bodi es for voti ng.  Publ i cati on as an I nterna-  
ti onal  Standard requi res approval  by at l east 75 % of the member bodi es 
casti ng a vote.  

I nternati onal  Standard I S0 3401  was prepared by Techni cal  Commi ttee 
I SO/TC 1 26,  Tobacco and tobacco products.  

Thi s second edi ti on cancel s and repl aces the fi rst edi ti on 
(I S0 3401 : 1 977) ,  whi ch has been techni cal l y revi sed.  

0 I S0 1 991  
Al l  ri ghts reserved.  No part of thl s publ l catl on may be reproduced or uti l i zed I n any form 
or by any means,  el ectroni c or mechani cal ,  I ncl udi ng photocopyi ng and mi crofi l m,  wi thout 
permi ssi on I n wrl tl ng from the publ l sher.  

I nternati onal  Organi zati on for Standardi zati on 
Case Postal e 56 l  CH-1 21 1  Gent&e 20 l  Swi tzerl and 

Prl nted I n Swl tzerl and 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I NTERNATI ONAL STANDARD I S0 3401 : 1 991 (E)  

Ci garettes -  Determi nati on of al kal oi d retenti on by the 

fi l ters -  Spect romet ri c met  hod 

1  Scope 

Thi s I nternati onal  Standard speci fi es two methods 
for the spectrometri c determi nati on of al kal oi d re-  
tenti on by fi l ters of ci garettes:  

-  the di rect method;  

-  the i ndi rect method.  

The methods are appl i cabl e to fi l ter ci garettes.  The 
di rect method shal l  be used unl ess i t i s not appl i ca-  
bl e owi ng to i ncompl ete recovery of the retai ned al -  
kal oi ds from the fi l ter materi al  (for exampl e,  wi th 
some types of charcoal  fi l ters) .  The i ndi rect method 
i s not appl i cabl e to ci garettes wi th perforated or 
porous fi l ter ti ppi ng wraps.  Thi s I nternati onal  Stan-  
dard i s not appl i cabl e i n the case of fi l ters havi ng 
an i rreversi bl e ni coti ne retenti on and equi pped wi th 
perforated or porous wrappi ng.  

NOTE 1  These methods determi ne the retenti on onl y of 
al kal oi ds of tobacco smoke,  expressed as ni coti ne.  The 
retenti on of other substances present i n the mai nstream 
smoke i s not necessari l y rel ated to the al kal oi d retenti on.  

2 Normati ve references 

The fol l owi ng standards contai n provi si ons whi ch,  
through reference i n thi s text,  consti tute provi si ons 
of thi s I nternati onal  Standard.  At the ti me of publ i -  
cati on,  the edi ti ons i ndi cated were val i d.  Al l  stan-  
dards are subj ect to revi si on,  and parti es to 
agreements based on thi s I nternati onal  Standard 
are encouraged to i nvesti gate the possi bi l i ty of ap-  
pl yi ng the most recent edi ti ons of the standards i n-  
di cated bel ow.  Members of I EC and I S0 mai ntai n 
regi sters of currentl y val i d I nternati onal  Standards.  

I S0 3308: 1 991 ,  Routi ne anal yti cal  ci garette-smoki ng  
machi ne -  Defi ni ti ons an d  standard condi ti ons.  

I S0 3400: 1 989,  Ci garettes -  Determi nati on  of al ka-  

l oi ds i n  smoke condensates -  Spectrometri c 

method.  

I S0 3402: 1 991 ,  Tobacco an d tobacco products -  At-  

mosph ere for condi ti oni ng  an d  testi ng.  

I S0 4387: 1 991 ,  Ci garettes -  Determi nati on  of total  

an d  ni coti ne-free dry parti cul ate matter usi ng  a rou-  

ti ne anal yti cal  smoki ng  machi ne.  

I S0 8243: 1 991 ,  Ci garettes -  Sampl i ng.  

3 Defi ni ti on 

For the purposes of thi s I nternati onal  Standard,  the 
fol l owi ng defi ni ti on appl i es.  

3. 1  al kal oi d retenti on i ndex R, , ,  of  a ci garette fi l ter:  

The rati o,  expressed as a percentage by mass,  of 
the al kal oi ds retai ned by the fi l ter to those enteri ng 
the fi l ter:  

Gc 
Rni ,  =  -  

sni c 

x 1 00 

B S”k I  ‘S”k 

The al kal oi d retenti on i ndex may be determi ned as 
fol l ows:  

a)  Di rect/y,  by measurement of the mass of al ka-  
l oi ds retai ned by the fi l ter and of the mass of al -  
kal oi ds i n the mai nstream smoke l eavi ng the 
fi l ter:  

1  
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I S0 3401 : 1 991 (E)  

b)  

4 

F 
R nl c I ; , i c 

nl c =  Hni c + Fnl c '  l oo =  Sn, ,  '  l oo 

where 

Fni c i s the mass of al kal oi ds retai ned by 
the fi l ter;  

H ni t  i s the mass of al kal oi ds i n the mai n-  
stream smoke l eavi ng the fi l ter;  

S nl c i s the mass of al kal oi ds enteri ng the 
fi l ter [see (A)  above] .  

I ndi rectl y,  by measurement of the di fference be-  
tween the mass of al kal oi ds contai ned i n the 
mai nstream smoke from a ci garette wi th ti tter 
(A)  and of the correspondi ng mass from another 
ci garette wi th fi l ter materi al  removed (B) ,  the 
smoked l ength of whi ch i s the same as that of the 
fi l ter ci garette (A) :  

S 
Rni c =  

ni t  -  l -l , i c F”i C 
s 

nl c 

x 1 00 =  s, i ,  x 1 00 

where 

Nnl c i s the mass of al kal oi ds i n the mai n-  
stream smoke from the ci garette wi th 
fi l ter (A) :  

Lqni c i s the mass of al kal oi ds i n the mai n-  
stream smoke from the ci garette wi th 
the fi l ter materi al  removed (B) .  

Pri nci pl e 

4. 1  Di rect method 

Smoki ng  of the fi l ter ci garettes (A) ,  i n accordance 
wi th I S0 4387 on  a routi ne anal yti cal  ci garette-  
smoki ng  machi ne compl yi ng wi th the requi rements 
of I S0 3308,  and removal  of the fi l ter ti ps from the 
ci garette butts remai ni ng;  subj ecti on of the fi l ter ti ps,  
after addi ti on of methanol ,  to steam di sti l l ati on from 
aci d sol uti on to remove neutral  and aci d steam- 
vol ati l e substances,  and di scardi ng of the di sti l l ate.  

Renderi ng  of the resi due i n the di sti l l ati on chamber 
al kal i ne by addi ti on of al kal i ,  and steam di sti l l ati on 
of the al kal oi ds;  esti mati on of the al kal oi d content 
by spectrometri c measurement of the absorbance 
of the di sti l l ate from the al kal i ne di sti l l ati on,  and 
cal cul ati on of the al kal oi d content as ni coti ne.  

Col l ecti on of the mai nstream smoke condensate 
from the fi l ter ci garettes (A) ,  preparati on of a 
methanol i c sol uti on of the condensate and determi -  
nati on of i ts al kal oi d content by di sti l l ati on i n ac-  
cordance wi th I S0 3400.  

2 

4. 2 I ndi rect method 

4. 2. 1  Smoki ng  of the fi l ter ci garettes (A)  i n accord-  
ance wi th I S0 4387 on a routi ne anal yti cal  
ci garette-smoki ng machi ne compl yi ng wi th the re-  
qui rements of I S0 3308,  col l ecti on of the mai n-  
stream smoke condensate,  preparati on of a 
methanol i c sol uti on of the condensate and determi -  
nati on of i ts al kal oi d content by di sti l l ati on i n ac-  
cordance wi th I S0 3400.  

4. 2. 2 Removal  of the fi l ter materi al  from a second 
sampl e of i denti cal  fi l ter ci garettes (A) ,  smoki ng  of 
the remai ni ng tobacco rods (B)  i n accordance wi th 
I S0 4387 on a routi ne anal yti cal  ci garette-smoki ng 
machi ne compl yi ng wi th the requi rements of 
I S0 3308,  col l ecti on of the mai nstream smoke 
condensate,  preparati on of a methanol i c sol uti on of 
the condensate and determi nati on of i ts al kal oi d 
content by di sti l l ati on i n accordance wi th.  I S0 3400.  

5 Reagents 

Use onl y reagents of recogni zed anal yti cal  grade 
and di sti l l ed water or water of at l east equi val ent 
puri ty.  

5. 1  Methanol .  

5. 2 Sodi um hydroxi de,  sol uti on,  c(NaOH)  = 
8 mol /l .  

5. 3 Sul furi c aci d,  sol uti on,  c(H, SO, )  = 1  mol /l .  

5. 4 Sul furi c aci d,  sol uti on,  c(H$OJ  = 0, 025 mol /l .  

5. 5 Ni coti ne,  mi ni mum puri ty 98 %.  

6 Apparatus 

Usual  l aboratory apparatus and the fol l owi ng i tems:  

6. 1  Condi ti oni ng encl osure,  regul ated i n accord-  
ance wi th the requi rements of I S0 3402.  

6. 2 Routi ne anal ytl cal  ci garette-smoki ng machi ne,  
compl yi ng wi th the requi rements of I S0 3308,  wi th 
gl ass fi bre fi l ter smoke trap (see I S0 4387) .  

6. 3 Steam di sti l l ati on apparatus,  consi sti ng of the 
fol l owi ng parts:  

6. 3. 1  Di sti l l ati on chamber.  

A cyl i ndri cal ,  verti cal l y mounted di sti l l ati on chamber 
of about 50 ml  to 1 00 ml  capaci ty,  whi ch has a steam 
i nl et at i ts base.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I S0 3401 : 1 991 (E)  

I t shal l  be possi bl e to heat the chamber i n order to 
mai ntai n a constant l i qui d l evel  duri ng the di sti l -  
l ati on.  

6. 3. 2 Di sti l l ati on spl ash head.  

6. 3. 3 Jacketed coi l  condenser,  wi th spheri cal  j oi nt 
fi tti ng on  to the di sti l l ati on spl ash head (6. 3. 2) .  

6. 3. 4 Pl ug-type funnel ,  or other system for addi ti on 
of sodi um hydroxi de sol uti on and,  i f requi red,  the 
fi l ter ti ps.  

6. 3. 5 Testi ng of the di sti l l ati on apparatus.  

Test the system i n accordance wi th the i ndi cated 
procedure (I S0 3400)  wi th pure ni coti ne sol uti on 
(5. 5)  at the maxi mu m expected l evel .  Recovery shal l  
be at l east 98 % of the theoreti cal  val ue.  I f not,  op-  
ti mi ze by modi fi cati on of the di sti l l ati on rate.  For 
routi ne tests i t i s possi bl e to use ni coti ne sal t cal i -  
brated agai nst pure ni coti ne (5. 5) .  

NOTE 2 The di agrams of apparatus currentl y used (fi g-  

ures 1  to 3)  are gi ven as exampl es.  Other apparatus may 
al so be used provi ded that the resul ts obtai ned are the 

same.  

6. 4 Spectrometer,  coveri ng a wavel ength range 
from 230 n m to 290 nm.  

6. 5 Quartz cel l s,  havi ng an  opti cal  path l ength of 
1  cm,  or i denti cal  matched cel l s i n the case of a 
si ngl e beam apparatus.  

The absorbance of the cel l s shal l  be equal  before 
and after each measurement:  i f not,  a sui tabl e cor-  
recti on shal l  be appl i ed.  

6. 6 Vol umetri c fl asks,  of capaci ty 250 ml ,  wi th 
ground stoppers.  

6. 7 One- mark pi pettes,  of capaci ti es 5 ml ,  1 0 ml  or 
25 ml .  

6. 8 Gl ass funnel s,  of di ameter about 55 mm.  

6. 9 Fi l ter paper,  fast fi l teri ng grade.  

7 Sampl i ng  

Carry out sampl i ng i n accordance wi th the method 
speci fi ed i n I S0 8243.  

3 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



I S0 3401 : 1 991 (E)  

stopper 

Di men si on s i n  mi l l i metres 

1  

Thorpecondenser 

Front vi ew 

NOTES 

1  Al l  g l ass i s medi u m wal l  borosi l i cate.  

2 Stopcocks:  4 m m  bore PTFE.  

Fi gure 1  -  Exampl e of apparatu s cu rrentl y i n  u se 
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I S0 3401 : 1 991 (E)  

Dl mensi ons I n mi l l i metres i i  ,  .  
Ai  

i  
032 

33 ;  

,  -  
d  4 

’  -\* 
, / i  

El ectrl cnl  heatl ng 

Fi gure 2  -  Exampl e of  apparatu s currentl y i n  u se 
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I S0 3401 : 1 991  (E)  

Di mensi ons I n ml l l i metres 

Adapter tar the 
Ll qul d sampl e 

1  

,  
4 

L 

t-  

1 60 

R CN 29 ’  1  

(  RS29 

R CN 24 

Ol scharge W 

0 ext.  65 

84 f 

Standardcondenscrand 
dl stl l l ate recei ver 

NOTE -  Al l  gl ass i s medi um wal l  borosi l i cate.  

Fi gure 3 -  Exampl e of apparatus currentl y i n use 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I S0 3401 : 1 991 (E)  

8 Procedure 

8. 1  Di rect method 

Ensure that the fl ask i s at room temperature,  di l ute 
the di sti l l ate to the mark wi th water and mi x.  I f the 
sol uti on i s not cl ear,  fi l ter through a fi l ter paper 
(6. 9) ,  di scardi ng the fi rst 1 50 ml  of fi l trate.  Use the 

8. 1 . 1  Preparati on of test sampl e 
sol uti on to determi ne spectrometri cal l y the al kal oi ds 
retai ned i n the ci garette fi l ters,  i n accordance wi th 

Sel ect from the l aboratory sampl e prepared i n ac-  
cordance wi th cl ause 7 thk requi red’number of fi l ter 
ci garettes for the set of smoki ng  runs to be carri ed 
out and condi ti on them i n accordance wi th I S0 3402 

I S0 3400.  

8. 1 . 2. 3 Determi nati on of al kal oi ds i n the 
mai nstream smoke condensate (I -I , , , )  

i n  the condi ti oni ng encl osure (6. 1 ) .  

8. 1 . 2 Determi nati on 

Havi ng  removed the traps contai ni ng the mai n-  
stream smoke condensate from the fi l ter ci garettes 
smoked,  proceed accordi ng to the fol l owi ng method:  

8. 1 . 2. 1  Smoki ng  

Smoke the condi ti oned ci garettes (8. 1 . 1 )  i n accord-  
ance wi th I S0 4387 on  the routi ne anal yti cal  
ci garette-smoki ng machi ne (6. 2)  i n one or more 
smoki ng  processes.  Col l ect the mai nstream smoke 
condensate i n the appropri ate trap for each smoki ng  
process.  As soon as each ci garette has been 
smoked to the requi red butt l ength,  exti ngui sh i t.  

Di smantl e the hol der and remove any seal i ng ri ng 
wi th forceps.  Remove the di sc wi th forceps and fol d 
twi ce.  Pl ace the fol ded di sc i n a coni cal  fl ask of ca-  
paci ty 1 50 ml  contai ni ng a sui tabl e vol ume of 
methanol  (5. 1 ) .  The vol ume shal l  be adj usted ac-  
cordi ng to the number of traps and ci garettes 
smoked so that the al kal oi ds from two to three ci g-  
arettes are contai ned i n the al i quot of methanol i c 
sol uti on taken for the di sti l l ati on (i deal l y 20 ml ) .  

At the end of each smoki ng  process remove the fi l -  
ter ti ps and the traps.  Proceed to 8. 1 . 2. 2 and 8. 1 . 2. 3 
wi thout del ay at any stage.  

8. 1 . 2. 2 Determi nati on of al kal oi ds retai ned i n the 
ci garette fi l ters (I &)  

Careful l y remove any adheri ng tobacco from the fi l -  
ter ti ps and cut them open.  Open the sti l l  and pl ace 
a maxi mu m of three ti ps i n the di sti l l ati on chamber.  
Cl ose the sti l l  and i ntroduce about 1 0 ml  of the 

Wi pe the i nner surface of the hol der front wi th two 
quarters of a bl ank fi l ter di sc hel d wi th forceps,  and 
put these i nto the fl ask.  Cl ose the fl ask and shake 
on an el ectri cal  shaker for 20 mi n or l et i t stand for 
1 6 h  ensuri ng that the di sc does not di si ntegrate.  
Use,  as the test porti on,  an  al i quot of thi s sol uti on to 
determi ne the al kal oi ds i n the mai nstream smoke 
condensate i n accordance wi th I S0 3400.  

8. 2 I ndi rect method 

methanol  (5. 1 )  i nto the chamber 

NOTE 3 A l ess desi rabl e al ternati ve to pl aci ng the ti ps 
di rectl y i nto the di sti l l ati on chamber i s to use a methanol i c 
extract,  as fol l ows:  Pl ace 20 ti ps and 1 00 ml  of methanol  
i n a fl ask.  Shake i t for 30 mi n  or al l ow i t to stand overni ght 
and shake by hand.  Usi ng  a pi pette.  transfer 1 0 ml  of ex-  
tract to the di sti l l ati on chamber.  

WARNI NG -  Take care duri ng the di sti l l ati on whi l e 
sodi um hydroxi de i s bei ng added.  

8. 2. 1  Preparati on of test sampl e 

Sel ect from the l aboratory sampl e prepared i n ac-  
cordance wi th cl ause 7 twi ce the number of fi l ter 
ci garettes requi red for the di rect method and condi -  
ti on them i n accordance wi th I S0 3402 i n the condi -  
ti oni ng encl osure (6. 1 ) .  Separate the total  prepared 
sampl e i nto two i denti cal  sub-sampl es,  X and Y.  

Remove the fi l ter materi al  of the ci garettes from 
sub-sampl e Y,  l eavi ng the ti ppi ng sl eeve i n pl ace.  I f 
the ti ppi ng sl eeve has to be removed,  repl ace i t wi th 
a new ti ppi ng sl eeve of the same l ength as the ori -  
gi nal  ti ppi ng on  the ci garette.  

Add 1 0 ml  of the sul furi c aci d sol uti on (5. 3)  and start 
the di sti l l ati on.  Col l ect about 1 00 ml  of the di sti l l ate 
i n a beaker.  Wi thout stoppi ng the di sti l l ati on,  remove 
the beaker and di scard the di sti l l ate.  I nsert the de-  
l i very tube i nto a 250 ml  vol umetri c fl ask (6. 6)  con-  
tai ni ng 1 0 ml  of the sul furi c aci d sol uti on (5. 3) .  
Ensure that the end of the tube i s i mmersed i n the 
aci d.  Sl owl y and careful l y add 5 ml  of the sodi um 
hydroxi de sol uti on (5. 2)  to the di sti l l ati on chamber,  
cl osi ng the i nl et funnel  (6. 3. 4)  as the l ast drops pass 
through.  Col l ect 220 ml  to 230 ml  of di sti l l ate.  Re-  
move the fl ask whi l st ri nsi ng the del i very tube wi th 
a l i ttle water.  Termi nate the di sti l l ati on and cl ean the 
sti l l ,  usi ng forceps i f necessary to remove the fi l ter 
ti ps.  

8. 2. 2 Determl natl on 

8. 2. 2. 1  Determi nati on of al kal oi ds i n the 
mai nstream smoke condensate of the fi l ter 
ci garettes of sub-sampl e X (I ! & 

Smoke the ci garettes of sub-sampl e X i n accordance 
wi th I S0 4387 on the routi ne anal yti cal  ci garette-  
smoki ng  machi ne (6. 2)  to the requi red butt l ength i n 
one or more smoki ng runs and col l ect the mai n-  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



.  
,  1 SO 3401 : 1 991 (E)  

stream smoke condensate i n a trap for each smok-  
i ng run.  

Remove the traps and conti nue the determi nati on i n 
accordance wi th 8. 1 . 2. 3 .  

8. 2. 2. 2 Determi nati on of al kal oi ds i n the 
mai nstream smoke condensate of the non-fi l ter 
ci garettes of sub-sampl e Y (A’ “, , )  

Smoke the ci garettes of sub-sampl e Y i n the same 
way as those of sub-sampl e X,  ensuri ng that the 
l ength of the ci garette proj ecti ng from the ci garette 
hol der of the smoki ng  machi ne i s the same i n both 
sub-sampl es and that the l ength of tobacco rod 
smoked i s the same for both sub-sampl es.  

Col l ect the mai nstream smoke condensate and pre-  
pare a methanol i c sol uti on of the smoke condensate 
as descri bed i n 8. 2. 2. 1 ,  separati ng and addi ng the 
ti ppi ng sl eeve to the methanol i c sol uti on.  Determi ne 
the al kal oi d content of the smoke condensate sol -  
uti on as descri bed i n 8. 2. 2. 1 .  

9 Cal cul ati on and  expressi on of resul ts 

9. 1  Method of cal cul ati on and formul ae 

9. 1 . 1  Cal cul ate the al kal oi d content of the mai n-  
stream smoke condensate,  expressed i n mi l l i grams 
per ci garette,  for each i ndi vi dual  smoki ng  run,  i n 
accordance wi th I S0 3400.  

9. 1 . 2 Cal cul ate the mean al kal oi d content of the 
mai nstream smoke condensate per set of smoki ng  
runs as the mean of the resul ts obtai ned for each 
set of smoki ng runs i n accordance wi th I S0 3400.  

9. 1 . 3 Cal cul ate the mean al kal oi d content of the 
mai nstream smoke condensate for the whol e test 
sampl e as the mean of the resul ts obtai ned for each 
smoki ng run.  

9. 1 . 4 Cal cul ate the al kal oi d content of the smoke 
condensate retai ned by the fi l ter,  i n mi l l i grams per 
ci garette fi l ter,  for each smoki ng run i n accordance 
wi th I S0 3400.  

9. 1 . 5 Cal cul ate the mean al kal oi d content of the 
smoke condensate retai ned by the fi l ter for the 
whol e of the fi l ters of the test sampl e as the mean 
of the resul ts obtai ned for each smoki ng  run.  

9. 1 . 6 The mean al kal oi d retenti on i ndex &, ,  ex-  
pressed as a percentage by mass,  of al l  the fi l ters 
of the test sampl e i s equal  to 

9. 1 . 6. 1  Di rect method 

Rni c = 
Fni c 

JI ”i C + Kl c 
x 1 00 

9. 1 . 6. 2 I ndi rect method 

R”i C = 
sni c -  l fni c 

S”, ,  
x 1 00 

9. 2 Expressi on of resul ts 

Express the test resul ts as fol l ows:  

4 

b)  

cl  

I O 

al kal oi d content,  expressed as ni coti ne,  of the 
mai nstream smoke condensate,  i n mi l l i grams 
per ci garette smoked,  to the nearest 0, Ol  mg  for 
al l  the fi l ter ci garettes of the test sampl e;  

al kal oi d content,  expressed as ni coti ne,  of the 
smoke condensate retai ned by the fi l ter,  i n mi l l i -  
grams per ci garette smoked,  to the nearest 
0, Ol  mg  for al l  the fi l ters of the test sampl e;  

mean al kal oi d retenti on i ndex of the test sampl e 
of fi l ters,  as a percentage,  to the nearest 1  %.  I t 
i s desi rabl e to cal cul ate the confi dence i nterval  
of the mean al kal oi d retenti on i ndex.  

Test report 

1 0. 1  The test report shal l  show the method used 
and the resul ts obtai ned.  I t shal l  al so menti on any 
operati ng condi ti ons not speci fi ed i n thi s I nterna- 
ti onal  Standard,  or regarded as opti onal ,  as wel l  as 
any ci rcumstances that may have i nfl uenced the re-  
sul ts.  

The test report shal l  i ncl ude al l  detai l s requi red for 
compl ete i denti fi cati on of the sampl e.  

The test report shal l ,  i n parti cul ar,  i ncl ude the i tems 
of i nformati on l i sted i n 1 0. 2 to 1 0. 5.  

1 0. 2 Descri pti on of the product tested.  

1 0. 3 Sampl i ng procedure:  

a)  method of sampl i ng;  

b)  number of ci garettes i n the test sampl e;  

c)  date and pl ace of purchase or sampl i ng.  

1 0. 4 Test condi ti ons,  i n accordance wi th I S0 3402.  
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I S0 3401 : 1 991 (E)  

1 0. 5 Test resul ts,  expressed i n accordance wi th 
9. 2.  

I O. 52 I f obtai ned by the i ndi rect method:  

a)  the compl ete test resul ts;  

1 0. 5. 1  I f obtai ned by the di rect method:  

a)  the compl ete test resul ts;  

b)  al kal oi d content Fni , ,  expressed i n mi l l i grams of 
ni coti ne per fi l ter,  to the nearest 0, Ol  mg;  separ-  
ate val ues for each i ndi vi dual  smoki ng run,  i f 
avai l abl e;  

c)  al kal oi d content Fni c,  expressed i n mi l l i grams of 
ni coti ne per fi l ter,  to the nearest 0, Ol  mg;  separ-  
ate val ues for each set of smoki ng  runs;  

d)  al kal oi d content ZI ”i , ,  expressed i n mi l l i grams of 
ni coti ne per ci garette,  of the mai nstream smoke 
condensate,  to the nearest 0, Ol  mg;  separate 
val ues for each i ndi vi dual  smoki ng  run,  i f avai l -  
abl e;  

e)  al kal oi d content N, i , ,  expressed i n mi l l i grams of 
ni coti ne per ci garette,  of the mai nstream smoke 
condensate,  to the nearest 0, Ol  mg;  separate 
val ues for each set of smoki ng runs;  

f)  al kal oi d retenti on i ndex &, ,  as a percentage,  to 
the nearest 1  %;  separate val ues for each set of 
smoki ng  runs;  

g)  date of test;  

h)  reference to thi s I nternati onal  Standard 

b)  al kal oi d content ff, i , ,  expressed i n mi l l i grams of 
ni coti ne per ci garette,  of the mai nstream smoke 
condensate from the fi l ter ci garettes,  to the 
nearest 0, Ol  mg;  separate val ues for each i ndi -  
vi dual  smoki ng run,  i f avai l abl e;  

c)  al kal oi d content l f”i , ,  expressed i n mi l l i grams of 
ni coti ne per ci garette,  of the mai nstream smoke 
condensate from the fi l ter ci garettes,  to the 
nearest 0, Ol  mg;  separate val ues for each set of 
smoki ng  runs;  

d)  al kal oi d content S, i , ,  expressed i n mi l l i grams of 
ni coti ne per ci garette,  of the mai nstream smoke 
condensate from the fi l terl ess ci garettes,  to the 
nearest 0, Ol  mg;  separate val ues for each i ndi -  
vi dual  smoki ng run,  i f avai l abl e;  

e)  al kal oi d content S, , i , ,  expressed i n mi l l i grams of 
ni coti ne per ci garette,  of the mai nstream smoke 
condensate from the fi l terl ess ci garettes,  to the 
nearest 0, Ol  mg;  separate val ues for each set of 
smoki ng  runs;  

f)  al kal oi d retenti on i ndex Z&,  as a percentage,  to 
the nearest 1  %;  separate val ues for each set of 
smoki ng  runs;  

g)  date of test;  

h)  reference to thi s I nternati onal  Standard.  
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UDC 663. 976. 2543. 42547. 94 

Descri ptors:  tobacco,  ci garettes,  
spectrometrl c method.  

ci garette fi l ters,  smoke,  al kal oi ds,  tests,  ch emi cal  tests,  determi nati on,  retentton i ndex,  

Pri ce based on 9 pages 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 


