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HYGIENIC ASPECTS OF LIQUID SMOKE
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SUMMARY Fro«
We have tried to prepare the liquid smoking agent from wood « » ^ „ g  botb^t

30 ^ I d e n t i f i e d  17 PAH by means^of on TLC separation "d
Quantitative analysis was done by in havins 50 ng sensitivity. 50 oS
UV fluorescence detection combined sraoke flavour to be lower oOat0tl

The results showed PAH content in th hon7o/a /iivreno, th® afidsensitivity treshold. Special attention ^ 0  to benzo/a^£yren , ppb,
^f which u L  found to be eproximately 2 ng.100 ml /0,2 ul.l /

WU3 ^Thei'prepared^smoke flavour t h ^  conforms both sensoric and hygie" •

INTRODUCTION xly ib ¡j
The question of smoke as an additive substance in foodstaf ®SP®oduc0? Uu' c, 

and meat products is permanently topical. The fuot that the smoke> P ^ f u l  * ea*K. 
raw material contains a mixture of chemical compounds which may vert n0{ 3
man body makes the application of the smoke in the production ?ro° % racti<* <,0«' 
nable. It is known, that polycyclic aromatic hydrocarbons / P W *  a * () ca^rjT 
stances of the smoke, include some components with obvious or P° 3 eSs i 3 0^ ° i  
nic effect. The way of removing these substances from the smoke P 0 and ,#1 
important. The application of the liquid smoke preparations of » e. of
lied composition, from which harmful constituents were removed, is fl°'"

£

t Ü 1is problem solution. , . . _ oVaki® ,
Since a liquid smoke produot hasn t been produced in Czeohosl v pa i0ii

we are working on its preparation at our department at this time. ore^ ^  9s3 
wood tar as a raw material. Our aim was to gain a suitable fracti &
lly effective and hygienically faultless. We verified the hygienicl nca 0 
by identification of some PAH, especially of benzo/a/pyrene. The pr . „„rf*
. / /______ value oi a liquid smoke pro .

, r t

bv identification of some rati, especially ui ----- -- L„,iuct.
benzo/a/pyrana is a measure of hygienic value of a liquid smoke pr ° r-oh*0̂  

We have chosen capillary-gas-chroma tography /GLC/ and thin-lay fr0lB 
phy /TLC/ as the most suitable and most effective analytical me 
other methods quoted in expert literature.

1toojl
MATERIAL from

We utilized beech wood tar industrialy gained at the temperature ^
f \  . - « - n 1 J «... J J  nm /«1ra r,r<r> n a  v*fl f   ̂ n n  O P f lC f iS  S  9 i - i l f ®  { ^
We utilized beech wood tar industrialy gained at the tempera yg v ,

1*50 °C as a raw material for the liquid smoke preparation processing^ ture 
the contents of PAIi in a fraction which was optimal in organoleptic t»

. . .  . , . . 1 ___x W-, i- J- Vi A mnnrtn n +. n  fWlinOUndS . Xt niQd I*'-*
A°

ythe contents of PAII in a fraction which was optimal in organoid ^  
with its pioportional contents of the important compounds. It means 
tion would be convenient as a smoke liquid. , iale<ee t "¡.gV31!,/

We applied a standard mixture of PAH for identification: NapUta^^ 
talene, Aoenaphtylene, Fluorene, Phenantrone, Anthracene, ^ ^ " ^ „ t h r ® ^ ,  *
Benzo/a/anthracene, Chrysene, Benzo/a/fluoranthrene, Benzo/b/fl „ d/R^twa^ / 
-/a/pyrene, Benzo/e/pyreno, Dibenzo/a,h/unthraceno, Indono/1,2,i , > /Mi1
¡o/gfG/perylene. /Fs: Flulta /Buchs, Switzerland/ Aldrich Chem. Co >|0i,
Wise. USA/, Analab. Inc. /North Haven, Conn., USA/, Sigma /St. Lo 
Carlo Erba /Milano, Italy/.



^ h o d s  s

Is° la t lo n  of PAH

th is yed  a method h y  T0TH and BLAAG / l/  fo r  i s o la t io n .  Tne p r in c ip le  of
Panol l L l °d 13 in  rap a to d  e x t r a c t io n  of PAH from the raw m a te r ia l  w ith  cyc lo h ex an . 
6nd “S t a n c e s  a r e  removed by the s o lu t io n  of NaOH / S i / . The e x t r a c t  i s  d r ie d  

concen tra tad  to  the b u lk  of 0 ,1  to  0 ,2  m l.

O peration  PAH by TLC

PreP a r ! i-made S0Pa r a t io n  o f PAH by th e  KADAR e t  a l .  /Z/  method u s in g  TLC. For th e  
0sS3 * t lo n  ot  th e  p l a t e s  th e r e  was u sed  s i l i c a  g e l  IC ie s e lg o l 6 0 GFo e , . The t h i c k -  
baneQn th ,° l a y s i> w? 3, from  ° ' 1 to  ° ’2^ m m ■ Tha P la t e s  w ere d e v e lo p e d 5 ¿n a m ix tu re  
hy uy “ h exau  / 1 :V  f o r  30  min a t  th e  te m p e ra tu re  20 C, The d e t e c t io n  was made 

r i g h t  by  s i g h t .  D lch lo rm eth an e  was u sed  f o r  th e  PAH e x t r a c t io n .

° of and d e te rm in a t io n  o f PAH by GLC
Wftted SJCt ®m pl°y©d th e  GLC w ith  c a p i l l a r y  column f o r  th e  d e te rm in a t io n  of th e  i s o l a -  

tho Car1'? <? ts  o f  th e  PAH on g a s-c h ro m a to g ra p h  F ra c to v a p  mod 2350 / C a r lo  E rb a , M ilan , 
As A P H a r y  column / le n g h t  kO m /  had been  im p regn a ted  in  a  s t a t i c  way by SE-5 °
30 winu?Uid p>laso and had b®„Qii co n d itio n ed  a t  260 °C taken  tw ice  in  the course  of 
the in i . . 0? “ A d e te c to r  FID / the tem p era tu re  275 C/ was u sed . Tha tem p era tu re  of 

s m , was 250 C* Tha s e n s ib i l i t y  r a s  16 x 1 . R eco rder Speedomax XL 6 8 l was 
nc* the motion of paper was 1 m.min“ .

l ib a t io n  o f th e  GLC r e c o rd s
The
6r 
®vai

GLCaPhir- recox'ds were e v a lu a te d  by the method of s tan d a rd  a d d it io n s
Us» t io n COrd ° f  9 s y n tU a t ic  s tan d ard  m ix tu re  of SUPELCO-FLUIC was a

The ch r orna to 
base  of th is

‘̂ S u l-,,fS and d iscussio n

We chose a procedure of s e p a r a t io n  and id e n t i f i c a t io n  u s in g  the chrom atograph;

Sm ^  TOTH and BLAAS / l/  and KADAR e t  a l .  /2/ i o r  d e te rm in a t io n  PAH in  the l i  
^ t r a c t ce p r e p a r a t io n s .  The PAK were i s o la t e d  from sam ples by a com bination  of 

hbsor»13th°dS ! T iq u id - i iq u id  and TL chrom atography. We employed s i l i c a  g e l  a s  
25/r  n t * The b a s t  — I t s  were o b ta in ed  w ith  s i l i c a  g e l  Merck K ie s e lg e l  6 0

f r o , r " t i o a l  P°in t  o f t h i s  p a r t  of our work was the e x t r a c t io n  of the se p a ra te d  
1  ̂ mi b® mat o r i a l  o f the th in  l a y e r .  The use of d lch lo rm eth an e in  the amount 

Proved to  be good,
was1" T d e n t if ic a t io n  and q u a n t i t a t iv e  e v a lu a t io n  of the in d iv id u a l  PAH c a p i l l a r -  

L t °et‘an|1SQd* The ch o ic® of a  s u f f i c i e n t l y  s e l e c t iv e  and e f f e c t iv e  c a p i l l a r  ch ro - 
. xy  column was of g r e a t  im p o rtan ce . As i t  was n e s s e s e r y  to  work a t  h ig h e r  

ld - Ul a a ’ W° emP i° y ed a c a p illa x -y  column from b o r o s i l ic a t e  g l a s s  /lIRIvfjiK/ /3/ 
s N '^ r d 11 i ° r  inV 0at ig a t e d  su b s tan ce s  was made by c a p i l l a r y  GLC w ith  a 
.vr.^hhaod . x tu ro  Q1'  PAI!. On the f i g .  1 th e re  i s  a ch rom atograph ic re co rd  of the 
Of ® °tiv«nii Xt? f ?  ™ d ^ U t ± ™  wa^aii of in d iv id u a l  PAH. As cou ld  be seen , the h ig h
Sat

Qottv oxutxon waves oi m a iv ia u a J . fau . as cou ld  be see n , the h ig h
A ll s t  d a p i l l a r y  GLC employed under m entioned c ircu m stan ce s  en ab led  a s a p a r a t io  
o<3 p u d ied  TAII. On the f i g .  2 th e re  i s  a ch rom atograph ic re co rd  of the I n v e s t !  

©am , io n  of wood t a r  a f t e r  TLC s e p a r a t io n . Next th e re  i s  th e  re co rd  of the 
th- 3 ©urichod w ith  tha s tan d a rd  m ix tu re  o f PAH / f i g .  3/. As i t  can bo seen 

o’ ^ 8 ,T in OC°rd ? w® id e n t i f i e d  a c c o rd in g  to  r e t e n t iv e  tim es tha f o i lo v in g  PAH:
» ,1 1 ,1 2 ,1 3 ,1 1  th a t  i s  P h en an tren e , F lu o ran th ren e , P yren e , Bonzo/a/anthra-

-h'^o/a/ yS an a ' ^ n*°/ a/ f lu o ra n th re n e , B en ao / b / flu o ran tliren e , Banzo/o/pyrene
ro a -P yren a* ' â p a ld  s p e c ia l  a t t e n t io n  to  benzo/a/pyrene / e lu t io n  wave l h /, 

t , As ?  + Ca 01 which i a  f i ' olu the h y g ie n ic  p o in t of v iew  dom inant.
,.® c0 i lt , can be seen  from the a p p e r ta in in g  chrom atograph ic re co rd s  / f i g .  2 . ,  3 ,/  

appl j a S o1’ t l l i s  PAiI was in  the in v e s t ig a t e d  f r a c t io n  v e ry  s m a ll .  T herefo re  
cto d e te c t io n  on tlio  th in  l a y e r  /TLC/ / f ig .  h /  in  com bination  w ith  c a p l

in ® / f ig .  5/ fo r  the q u a n t i t a t iv e  e v a lu a t io n .
i t,e d /t& otion ° r  PAJi °n Tbo th in  l a y e r s  was made a t  360 nm. The amount /expre 
!ardU1/ ° f  the PAH s t a nda rd  m ix tu re  was c a lc u la t e d  on the b a s is  o f the in n e r  

/?.!i i h ' 10“ a th o d * The r e s u l t s  from the c a lc u la t io n  has been th a t  the co n ten ts  of 
Wav in v e s t ig a t e d  sam ple was s m a lle r  than 50 ng . For the e lu t io n  wave l4
Do ° f o r  t>fenzo/a/pyrone/ was a q u a n t it y  of 2 n g .100  ml“1 , 

th l u x t h l s  3u a n t i t y  itt a c c o rd in g  to  KADAR e t  a l .  / z /  below the th re sh o ld  
L,3 ,-.i0d s a r ia lT iv i t y ,  we can sa y  th a t  the co n ten ts  o f benzo/a/pyrene -i^as in

^ t ig a t e d  f r a c t io n  of wood t a r ,  th e re fo re  in  the p ro cessed  l iq u id  smoko px-6' 
'  a « b s t » f lH » U v  lov/er than the to le r a t e d  v a lu e  of 1 ppb.
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. I n a c t io n  o f wood t a r

F ig .  3 .

o f PA1I



1- U8.3 ng
2- 97 ng
3- 242 ng
4- 483 ng

F ig . k.  I d e n t i f ic a t io n  
of PAH by means of 
" in  s i t u "  method or 
a  l a y e r  by UV l ig h t

5. Q u a n t ita t iv e  e v a lu a t io n  PAH in  the l iq u id  smoke by a  method of
in n e r  stan d a i'd
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