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essential components, seems a bit odd in view of Tilgner's opinion 
°n the steam volatile components being responsible for the specific 
smoke-aroma (1). However, Guinot reports a strong and desirably smelling 
extract , reacting positively with phenol-reagents.

Lapshin (5 7) concentrates and distills off unwanted components 
Ly heating up to a headtemporature of 135— ̂ 4-0 °C. The diluted rest, 
containing O .96 ,2 volatile acids, 1.67 fb total acids with a trace of 
formic acid, 0.1 carbonyl-compounds, O .84 p phenols and no alcohols 
°r furfural, flavoured perhaps not quite as strong or as pleasant
as normal smoke.(40)

Toriyama (28,44) prepares liquid smokes by precipitating compo­
nents in a high tension electric field at 10 kV and uses it, after 
diluting with water, as a filling liquid with tinned fish. Gaseous 
m°^e oomponents won't be present therein, as those are not precipi— 
ta/ted electrostatically.
■Ŝ eC-trostatic smo^ing

In this method, similar to the industrial Cottrell process, smoke 
OE1Ponents are transferred on the products by the action of a 20 to 60 

^  high-tension field.
The products may either act themselves as earthed electrodes 

(^,6 3,70) or the smoke particles are charged by passing a corona 
aelh before entering the smoking-chamber, where they precipitate 
y actions of their own space charge.

Although the colour developed seems to be darker than traditional- 
^ (3 4,40) fish smoked by this method tasted a little more acrid. Re- 
a ively volatile phenolic anti-oxidants were less deposited (35)*

However, these results do not prove the components in the gaseous 
ase to be inactive in regard to the curing process (50»54)»

-composition and generation
According to their respective principles methods of generating

sm°kes can be divided into 4 types:
'^¿itional. Great variations in air speed, temperature and humidity 
arG Sported by Tilgner (47). In a systematic test on 21 charges room 
erriPeratures were found to vary between 86 and 200 C and estimated 
Ul,1ng tines between 23 and 80 minutes.(5 9) • If seems therefore 
Hrobable that any consistency of smoke—composition can thus be

f°und.
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Mechanical smoke—generators, of which at least 26 types have been 
developed, operate in a much more controlled way (47)«

friction generators smoko is produced by the friction heat when 
a dilock of wood is pressed against a serrated steel surface revolving 
at a high speed- Several types are known (40j4"1s54)*
-ti generator operating on the principle of the fluidized oed, has been 
developed at Torry Research Station (309 35»50).
The temperature of the very finely divided wood can be regulated 
Ruite accurately in a variable air speed. Constancy of composition 

the smoke produced seems to be satisfactory. No figures are, ho.; 
evers yet available.

A comparison between types b and c may be found in Table 1, 
containing figures of Husaini and Cooper (7) and of Tilgner (54)«
-d collection of literature data is compiled in Table 2.



Table 1. Comparison o f  d i f f e r e n t  t y p e s  o f  smoke
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Table 2. Comparison of smoke-compositions

Author Type of 
wood

Type of 
smoke 

generator g/m

Pettetund
Lane (8)
RuSz
a,°.{70)

oak

beech
oak
alder
fir
birch
Poplar

open 4OO 
fire 800 

1200

£

electric 
burner 
300+20 °C

gner beech
oak
alder
fir
birch
Plane
Pine
lime
aspen

mechanical gr/m^ 
burner

beech
beech
oak
oak
oak+beech

mechanical gr/m^ 
burner

electric
burner
400+20°C
(furfural
spent
wood)

<t
p

-5T
¡>5
Pi <0 TÍ i—Ití
Gtío
<H

01Q)tí
d ©+3 rçj O i—l
-p ctf

caiH
tíi—I Od+> tí o d +> o

ca ca•HOc3 •H
g

•H
g ca Tí

O•H u
0 Ta

1—10s
tí
3

pi +3 © hO +> O +3 P
+1 0 +> ft

0 . 1 2 O .69 1.36 O .38 1 . 7 1 2.O9 0.07 - 
O.Oé O . 2 5 O .56 0.43 1.80 2.23 0 . 1 2 - 
O . 2 4 O.5 I O .59 O .36 I .69 2.05 0.06 -

1 . 1 0  3 .8 0 8 . 6 9 - 
I. 0 4 4 .3O 8 .O5 - 
O .87 3 . 1 0  7.47 - 
1.43 5.2210.84 - 
O .96 3 . 3 1 8 . 7 1 - 
O . 7 8 3 .0 8 7 .0 6 -

- 5 . 2 4 O.3O O .69
- 5«140 . 30 1 « 57

3.88 0.20 0.66
_ 3 . 7 4  O .25 1.03
- 4 . 5 7 0 . 1 9 0.75

2 .2 3 0 .6 0 0 .4 7

- +0 . 1 3 -
0.09 - 
0.16 - 
0.02 -  

0.12  -  

0.26  -  

0.01  -  

O .23 -
- O .25 -

O.O5 - 
0 . 1 1 - 
0.02  -  

- O.O7 -
_  0.20  -

_ +0.2 0+0.12 -
- 0.267). 13 -

0.21 O.I5 -
- 0.33 0.23 -

0.20 0.17 -
O .25 0 .2 1 -

- 0.61 O.I7 -
O .29 0 . 1 8 -

- 0.45 0.25 -

O.O4 0 .02 - 
0 .2 0 O.O9 - 
0.06 0.01 - 
0.33 O.O7 - 
0 . 1 6 O.O9 -

O .69 3.32 9*°3 
O.7O 3.26 8.56 
O . 5 7 2.45 7 . 5 6  
I.07 3.73 10.55 
O.9I 3 .IO 7.73 
O . 5 9 2.49 7 . 3 8  
O.9O 3 . 3 1 8 .0 1

3 . 6 5 O .25 O .63  
3 . 3 4  0 . 2 2 O .95 
2 . 4 5 O.I9 O.5O 
2 . 1 1 O .23 O .69 
2 .81 O.I5 O .56  
2 . 0 4 0 . 4 2 0.45 
3 . 3 2 0 .2 7 0.66



Paper No. 20

Research on the composition of smoke 

By À.S.J. Koole, M.Sc.

(Summary)
Curing of meat hy smoking is an age-old traditional process, which

y now has grown into an important technological operation.
Its purpose is to exert a favourable influence on colour, taste 

and fiavour as well as on consistency and keepability. Good advances 
e teen made in the technological developments during the last 
years but only in the last few years research has become actively

enSaged in trying to understand the process itself.

bef
Results (Pettet, Husaini, Tilgner, Rusz, Fusako, a.o.), not yet

ng In_tercomparable, do show complicated physical and chemical
ructuresof smokes, both being affected by many factors. Mentioned
a“°* type, particle diameter and condition of the wood used, way of

^fterating and life-time of smoke, as well as temperature and humidity.
Method of depositing smoke-components on and in the products to be 

cUred roust be supposed to play a role.
As for the composition of the smoke, the-accepted-presence of 

( ^ekydes, ketones, carboxylic acids, phenols and furans besides
 ̂XtraneousM comPonents such as methyl-cyclo-pentenolone, phenyl-
°kane and carbon dioxide cannot be considered as a sufficient de- 

8Cripti0n„
•About 200 primary and probably a greater number of secondary 

®Ponents can easily be considered to be present in the gaseous, liquid 
 ̂solid phases.
,ds bo their individual or combined physical and chemical activities 

in the
such

curing process one can only guess up to now. Simplifications 
as considering groups of compounds have their use, but do call for 

0101,12 detailed description.
 ̂ future research on the nature of the smoke curing process and the
eI°pment of new lines will have to be basic as well as applied,Sided v,°y modern instrumentation and carried out by coordinated teams
specialists.

based on this conception the Central Institute for Nutritiorf and 
 ̂Research T.N.O. has recently started research on the analysis of 
by means of modern physical and chemical methods.

of

P
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