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SUMMARY
m 8¢
We have tried to prepare the liquid smoking agent from wood tar oil. gzih the
veral separated fractions we have selected the most suitable one, Jud619§ cmﬁﬂnt-
sensory qualities as well as the content of basic phenolio componentse 1"ed y mﬁ‘
of PAH, an important value from hygienic point of view, has been determinepary ph?
squipped with a capillary column coated with me thyl-phenyl silicone stacl® :
se SE=~52.
We identified 17 PAH by means of staundard samples. 0 wit
Quantitative analysis was done by "in situ" method based on TLC Separatio
UV fluorescence detection combined with GLC having 50 ng sensitivitye. 80 né
The results showed PAH content in the smoke flavour to be 1ower © noontaﬂt
sensitivity treshold. Special attention was given to benzo/aégyrene, th = and
of which was found to be aproximately 2 ng.100" ml /0,2 ul.l or O 2UPHER b+
was lower than official 1 ppb limit. o tand®”
The prepared smoke flavour thus conforms both sensoric and hygienio
INTRODUCTION ot
n #°
The question of smoke as an additive substance in foodstaf especiallﬂ ;fwnaﬂ
and meat products is permanently toplcal. The fact that the smoke producel tObUIW
raw material contains a mixture of chemical compounds which may be h ruf % ¢ﬂ5t
man body makes the application of the suoke in the production procesd v fyn oF5es
nable., It is known, that polycyclio aromatic pydrocarbons /PaH/, & f"-""“f'%oaﬂ-“oga
stances of the smoke, include some components with obvious or possibl” ae wﬂyay
nic effect., The way of removing these substances from the smoke process 00““'5
jmportant, The application of the liquid smoke preparations of a known 4 th”‘my
l1led composition, fror: which harmful constituents were removed, is 0”8'0f 19
of this problem solution. & t 1 oz
Since a liquid smoke product hasn’t been produced in CzecholeVEKiad be@cha,
we are working on its preparation at our department at this tiwme. e us® olapti
wood tar as a raw material. Our aim was to gain a sultable fraction orsanesﬂwsg
11y effective and hygienically faultless, We verified the hygienic faultl of £h?
by identification of some PAH, espscially of benzo/a/pyrens, The prese” 18"
benzo/a/pyrena is a measure of hygienic value of a liquid smoke product* omatoé

We have chosen capillary-gas—chrouwatography /GLC/ and thin-layﬂr‘oomjﬁmy

phy /TLC/ as the most suitable and most effective analytical methodS
other methods quoted in expert literature.

MATERT AL 0 0
400, 74
Ve utilized beech wood tar industrialy gained at the tempera ture frozefifﬁz
450 °C as a raw material for the liquid smoke nreparation processinge s resa;rM
the contents of PAH in a fraction which was optimal in organoleptic featuthis
with its proportional contents of the important compounds, It means at p'
tion would be convenient as a swoke liquid. oo™
We applied a standard mixture of PAH for identification: Naphtaleno’?yfwwéy

talene, Aconaphtylene, Fluorene, Phenantrene, Anthracene, Fluorunthfan?'pa,
Benzo/a/anthracene, Chrysene, Benzo/a/fluoranthrene, Denzo/b/fluoranthle
y

-/a/pyrens, Benzo/e/pyrene, Dibenzo/a,h/anthracens, Indeno/1,2,3,=Cr /“ilwus

zo/g,h.{/parylane. /IFs: Fluka /chhs, Switmcrlund/, Aldrich Chem, CO¢ 069
Wisc, USA/, Analab. Inc. /North Haven, Conn., UsA/, Sigmwa /St. LoulSs n
Carlo Erba /Milano, Italy/.
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METHODS:

Tsolatyon of PAH

thig We employed a method by TOTH and BLAAS /1/ for isolation, Tne principle of

Feno Method is in repeted extraction of PAH from the raw material with cyclohexan.

ang Substances are removed by the solution of NaOH /Sju/. The extract is dried
Concentrated to the bulk of 0, to.0,2 ml,

3
SParation pan by TLC

Dl"epawe made separation of PAH by the KADAR et al. /2/ method using TLC, For the

Sl ril\h.on of' the plates there was used silica gel Kieselgel 60 GF, u+ The thick-

b%n;-, O the layer was from 0,1 to 0,25 mm, The plates were developed in a mixture

v U\V“ ~ hexan /1:4/ for 30 min at the tempsratuie 20 C. The detection was made
light by sight. Dichlormethane was used for the PAH extraction.,

Pp
°cf ang determination of PAH by GLC

teq Ve émployed the GLC with capillary column for the determination of the isola-
CXtracts of the PAH on gas~chromatograph Yractovap mod 2350 /Carlo Erba, Milan,
Ba acapillar*y column /lenght 40 m/ Lad been impreggated in a static way by SE-52
W %iQUid phase and had beeu conditioned at 260 °C taken twice in the course of
t “Mutes, A detector FID /the temperature 275 C/ was used, The temperature of
: QSGGIf’Jector was 250 C, The sensibilLty_Yas 16 x 1. Recorder Speedomax XL 681 was
SRd the motion of paper was 1 m.min o,

By, :
&luation of the GLC records

B L :
8‘1‘: }L’L(' records wer® evaluated by the method of standard additions., The chromato-
e\rai:‘lc record of a synthetic standard mixture of SUPELCO-FLUK was a base of this
Lion,
Reary ,
“ULTS  aND  prscussTon
Ve chose a procedure of separation and identification using the chroma t ocgra ph:
g ¢

qlligod" by TOTH and BLAAS /1/ and KADAR et al. /2/ ror determination PAH in the 1i-

Oty SMolce preparations, The PAH were® isolated from samples by a combination of
an 2ot Wisthods: liguid~liquid and TL chroma tography. We ewployed silica gel as

Gp “bsory
254
Py A Critical point of this part of our work was the extraction of the separated

g ), :‘Um the wmaterial of ths thin layer, The use of dichlormsthane in the amount

‘fl Proved to be good,

GLo l_l‘f’l‘ identification and quantitative evaluation of the individual PAIl capillary
(J,__f‘s Used, The choice of a sufficiently selective and effective capillar chro-
Yoy, aPhy columa was of groat lmportance. 4s 1t was nessesery to work at higher

. euwployed a capillary column from borosilicate glass /HRIVNLK/ /3/
.on of lnvestigated substances was made by capillary GLC with a

e d wixture of PAH, Oa the fig. 1 there is a chromatographic record of the
5%.;}““'4 wixture and elution waves of individual PAH., As could be seen, the high

ut, The bsst results werc obtained with sllica gel Merck Kieselgel 60

1@
of ,4-; Ve capillary GLC employed undser mentioned circums tances enabled a separatior
fiqu e tudied PAH, On the fig. 2 there is a chromatographic record of the investi-
Sy, fraction of wood tar after TLC scparation, Next there is the record of the
by

Lg:: h_":_‘“‘I*JJA enriched with the standard mixture of PAH /fig. 3/. As 1t can be seen

¥ "% racords we identifi according to retentive times the folloving PAH:

By, ’({11-(), 11,12,13,14 that is Phenantrene, Fluoranthrens, Pyrene, Benzo/a/anthra-

.\Clgzé/r'll')'a-;uo, Benzo/a/fluoranthre l‘.\,n;o/h/i“lno‘Hnii;z\;nc, Benzo/u/pyrenae

by “‘/ byrene., We pald spscial attention to benzo/au/pyrene Jelution wave 14/,
®Sence of which is frow the hygienic point of wview dominant.

thts \A‘S it can be scen frouw the appertaining chrowatographic records /fig. 2sy Iwl

Ve p'?n"tu“ts of' this PAH was in the investigated fraction very small. Therefore

llat.yl']"l\'i"i UV detection ou the thin layer /TLC/ /fig. 4/ in cowbination with capi-
Tt Le /fig. 5/ for the quantitative evaluation. 3

Y3¢4 1‘° detection of PAH on the thin luyers was made at 360 nm, The amount /expre-

“anq D ul/ of the PAl standard mixture was calculated on the basis of the inner

A *fd wethod, The results from the calculation has been that the contents of

)0 11 investigated sample was smaller than 50 nge For the elution wave 14

for benzo/a/pyrens/ was a quantity of 2 ng,100 w1~

op h “v‘huu:m thils quantity is according to KADAR et al, /2/ below the threshold

t‘lle :‘ WUsthod sensitivily, we can say that the ocontents of benzo/a/pyrene was in

l‘Qba »“’\‘::)Lj(,ul.cd fractlon of wood tar, therefore in the processed liquid smoke pre. {
on, gubstantially lower than the tolerated value of 1 pPpb. ,51/; ,




Standard mixture PAH

Fraction of wood tar

Elution wave:

3 Naphtalene

2 Acenaphtalene

3 Acenaphtylene

L Fluorene

5 Phenantrense

6 Anthracena

7 Fluoranthrene

8 Pyrene

9 Benzo/a/anthraoene
10 Chrysene
b % Benzo/u/flucranthrend
12 Benzo/b/fluoranthrene
13 Benzo/e/pyrene
14 Bsnzo/a/pyrone
15 Dibenzo/a/anthracene
16 queno/l,z,j,—c,d/Pyrene
17 Benzv/g,h,1/perylene
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D
;veloping mixture: benzen~ n-hexan /1 : 4/
D°1‘bent: silica gel

__ffection: UV = 360 nm
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J I 3-242 ng of PAH by means of
094 A 4-483 ng "in situ" method or
1 r a layer by UV light
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Quantitative evaluation PAH in the liquid smoke by a method of

inner standard
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