


the electr
clusions 2re in
tists F o s r et
electrostatically _.reci
In this work we are de
technologic:1l propertie

moke; we took intere

produced by the

whether
flavour

smoke

; . ; :
i s th
Y =113 - -
i 4 1;1ist yed
] < ) ~ 4+
( 1) w that
i’ e
ik nd
t taticall ecipitate
- b I O u",’
te n vay and we studiled

nd required

we took

interest in the eli.ination enic substances
such as 3,4~benzo(a)pyrene .y meuns el ctrostalic precas
pitation.of t 8

aterials and llethods

Experi_ental equip:ient lor win ith treated and untre-
ated NOKE.

Smoke particles were eli.ninnted fro. the whole smoke by

the 1

separated

maeans boratory

with a ioniz

precipitator

as

surface ol the collecto

length of the collector
total collection surfac

nunber of the ioniza

number ol ti

voltage on the ionizer:

3
v

xrticles

in

separa on

effectivene

diazeter

The szok

on

se@ for the

~Af

(034

in

ted plate (40

sawdust

cally h

elc

tE

s

e:

tion

ionization

ESA-S

the used

ctroastatic precipitator

on .ection. Paraueters of

follows:

2

0,04 m
27,5z .0m
)

{fields:

electrodes:

15 kV ef

1;.
0,2 micron .. 9447

ith tre diameter
on in purticles with the

~q G

sore than 77
K

produced by combust?
ri”

laboratory scnerator on the elect?

the temperature 01






3

of the flue gas ducting was 90 mm, the diameter of the
branch for the saoke exhaustion, used for chenmical analysés

was 12 mm. Each Washing bottle was filled wi

distilled water and after finishing the exp
content of all three washing bottles was connected and

evaluated as one sample,

In this way the samples of aqueous solutions of smol
from the normal smoke and from the precipitated

prepared.,

In the aqueous solutions of suoke the following substances

were established:

a) Total content of acids was determined by titration
with C,1N sodium hydroxide solution (indicator phenol-
phthalein). The totnl content of carboxylic acids was
expressed in mg % of acetic acid.

b) For the determination of the total content of phenols
the colorinetric method with 4 = aninoantipyrine was
used. The content of phenols was expressed in mg % of
phenol,

¢) Total content of carbonyl compounds. was determined by
the colorimetric method with 2,4 dinitrophenylhydrazine

2

andsexpressed in mg % of acetone.
d) Determination of 3,4 benzo(a)pyrene.

For the determination of 3,4 Lenzo(a)pyrene in a normal
and electrostatically Jrecipitated suioke the aqueous solu-
tions of smoke from soue ranks were used. The ranks poured
together on the volume of 8 litres which represented always
one sample of a normal anpd srecipitated smoke, These sample?®
were successively évaporated on the water bath to dryness.
The residue was extracted by 80 ml of hot benzene, After
cooling and filtration the volume of the benzene extract
was diluted to 100 ol; from this sample 50 ml (which
corresponds, to 4 litres of the aqueous solution of smoke )
to the proper determination were used. The extract separa~
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on 5 ml and subjected to a

in this way was
matographic separation and spectrophotometric
e

8va i 3 .
1:luatlon of 3,4 benzo(a)pyrene according to the method
e ’ 5
_Bborated by Kr4l et al. (Chem. listy, 58, 1448/1964).
L'h R

Ne 5ns s e e o e S
Principle of this method is the application of column

ylcellulose) and

=
-
Ch
“Nron: e T
0ﬂutogr3phy (colurn of A1,0, and acet
of <
= the v &

valuation of tlie separated

tion by means of UW=-gpectrophotometry. The

act .
spectrum of the sarmples was measured between
Ne

some differences

the normal and

From our experi-

e] ) : -
+8ctirostatically precipitc

“ents it is evident that the

Pitateq smoke contains all technc
COmponents in a lower concentration than the untreated

Shoke, The results of these analyses are given in
T(lb]_e 3 BN
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Table 1

Chemical Composition of Normal and Electrostatically

Precipitated Smoke

& Normal Smoke (i3 M\».— jflecu‘o‘ﬁ’t?tl?a\"%fxpr?ﬁ(
Number tated smoke (mg %) -~
of Acids Carbonyl Phenols Acids Carbonyl Phenols
sample compounds compounds
W s
2 372 465 1546 120 136 2l
2 324 400 14,2 120 140 3,2
3 276 460 12,4 180 164 55D
4 136 350 4,6 150 230 pag
5 162 329 4,6 132 215 25e
6 132 280 s 111 173 2,0
7 156 330 554 150 212 2,4
8 300 500 9,6 129 2 2,0
9 252 410 By 2 216 254 2,6
10 264 460 8,6 174 208 2,6
11 174 340 5l 156 212 3,2
12 132 265 4,2 126 180 2,2
13 174 224 6,2 153 170 2e3
14 172 206 5.8 160 191 2,9
15 144 188 5,0 156 173 2,3
Average 208 347 % 150 192 2l
__..//
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Ol the results follows that tlie most considerable decrease

Wag » R
S found in the content of phenols followed by carbonyl
Cog o .
“dounds and the least decrease was found in the conten

°f acigsg,

Fr

Om the mentioned analyses follows that in an electrosta-
i ayrad : : ;

= Precipitator not only solid particles but-as well as

T s g T . =
PS, containing substances with relatively low boiling
pOint’

3 were separated. These substances can appear - acoor-
ilnC to

3 the given conditions-either in a gaseous or in a
1quj 1ty . 253 2
,quld phase, Jt is in agreement with data of Foster and
ilpg 4 oy 3 ; -

t]'DQOH (Jo Sci. Food Agric., 12, 635 (1961) advocating
at

Com
‘Pounds and they can release these substances in a gaseous

+ 3 & A 9 ~
the drops of organic substances form some of these

'S¢ at the change of conditions.

n
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SOry evnluation of products smoked by precipitated smoke
The 4 '

of iportant criterion for the judgement of applicability
; the investigated zethod of s.ioking is the consumer s

‘]i)d’,‘ 2 i < ’ .
$elent of the finished yroducts quality.

T“e

Ne y - ) .

1 fesults of 13 anon:.zcus sensory evoluations are glven
m

a L0 we o
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Table 2
Sensory Evaluation of lleat Pr 1cts noked wit Jor ;”ﬁfﬂi

Precipitated Smoke

1 ™

(N = normal smoke, F =

Number

Kind of =
of

product judges
Fine 14
frankfurters

14
Knackers 16
Frankfurters of 15

Debrezin type

Frankfurters of 13
Liberec type ‘

,
(0]

w

s,

w N
= O

Moravian 16 N 97 38 45
sausages F 91 40 38
10 N 56 20 22
F 56 20 22
16 N 94 44 30
F 99 41 33
12 N 53 25 24
F 69 28 39
14 N 68 31 46
F 79 30 2608
Kabanos 16 N 98 39 47
B 80 27 22
15 N 91 39 48
F 81 29 29
14 I 79 36 32
F 81 31 __3’1/

fi“



the aroma

smoke is milder

experiuents be-

cﬂ{;e o I TP A T e 5 A
evident that the continuation in tests and the deter-

smoke precipitation

Qina % g g S
Ation of optimal conditions o:
wy
< th respect to the quality of simwoked products is advan-
LQGEOQS_

\JEEI;_Qf 3,4 benzo(a)pyrene in a conventional and
81
S=SCtrostatically precipitated smoke

n : : - :
Our experiments we also paid attention to the question

] ~
of & What extent is it possible to eliminate - by means

Qes

Qur

te
" I‘mlna’clon of 3,4 benzo(a)pyrene in samples of a conventi-
S“&l and electrostatically precipitated smoke. The aqueous
)

lutions of smoke were evaporated to dryness and in the

8lectrostntic srecipitation - the carcinogenic substan-
£ . -
from the smoke expecially 3,4-benzo(a)pyrene.

1nVeot1rﬁt10n was concentrnted on the quantitative de-~

vaDOI‘atlon residue 3,4 benzo(a)pyrene was separated in

® Rentioned way. In these experiments 3,4 benzo(a)pyrene
8

S ascertained in the following concentrations:
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in a conventional smoke
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)
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neat products in an electrostati-

cally treated suoke represents amodern progressive method

of smokings which could be to

in the close future.
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