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The
teas ° x ĉ° lo g ica l problems attaching to conventional smoking have come more and m ore into focus, fo r which 

extensive efforts  are being made today to develop tox ico logica lly  acceptable smoke flavours. It is 
t>oUndno*n  that conventionally generated smoke fo r smoking foodstuffs com prises i. a. such groups of com- 
Stiu jSfas fatty acids, carbonyl compounds, polycyclic hydrocarbons and phenols. On the other hand, opinions 

in ■ 6r as to which of these compounds produce the characteristic smoke flavour. Studies of the o il-so lu - 
gx1° lety of smoke condensate have been made by means o f gas/liquid chromatography. A fte r  being purified 

"'Sfg ,raction, the smoke flavour proved to contain some 20 different arom atic components, most of which 
q °und to be of phenolic nature. However, the existence of a few arom atic aldehydes was also proved.

*8o~eu°*eFrtic studies of the individual components or groups of components showed C is-iso-eugenal, trans- 
ttlost r^6na ’̂ 6-dimethoxy phenol and 2, 6-dim ethoxy-4-m ethyl phenol to be the compounds contributing 
Opy arkedly to the characteristic smoke flavour.

flavour characteristics can be achieved only by adding the proper concentration and by application of 
Jype o fper technology. The concentration necessary to obtain the desired flavour has been found to depend on 

?leafl fatty contents and processing method. Hence, examples of concentrations are: Ham, 45 ppm, 
8aUsa’ z PPm, in both cases added to the brine. F o r minced cooked sausages, cod roe, fish paste and fis;h 
The s'the concentrations range from  15 to 45 ppm.ori

te
ef/M al object o f conventional smoking was to preserve  foodstuffs. It is therefore important to ascertain 

e°t the application of smoke flavour has on the keeping qualities of foodstuffs. Studies have proved
The components found in smoke flavour to have a marked antioxidative e ffect together with antibac- 

ty. In this case, it is pari 
“ enzaldehyde that are active.

_
Vity- ■'■n this case, it is particu larly the po lycyclic carbonyl compounds such as 2, 6-dimethoxy-4-

-.-flflONCHIMIQUE ET U T IL ISATION DES AROMES DE FUMAISON 

■ Br3r®ste Manufacturing A/S, Copenhague, Danemark

te
Plèmes d 'ordre toxicologique concernant le processus de fumaison conventionnelle présentent un ca- 

oCc6pta, actualité accrue. Voilà  pouquoi, on procède actuellement à la m ise au point d 'arom es de fumage 
erw Me g dtun point de vue toxicologique. C 'est un fait connu que la fumée produite en vue du fumage destai

^Timentafres contientt4ne0jylique
entre autres, des groupes de substances du type acides gras, des composés 

des hydrocarbures polycycliques et des phénols. L'unanimité ne s 'est, par contre, pas encore
, • , -i a , _j_.t_-_.i_ j    „  p .. ^ T»/-»»-« »»ûr.Viûr*r>l-ioc n A f t a n t  s n r *  1 3nation i ° Pos des composés produisant le goût caractéristique de fumaison. Des recherches portant sur la 

c Aposoluble des produits de condensation de la fumée ont été effectuées par chromotographie en
„°Mp0 Zeuse/liquide. Après extraction, l'a rôm e de fum ée-révèle environ 20 composés aromatiques d ivers 

Mpfx le plus souvent une fonction phénolique. Quelques aldéhydes de type aromatique ont aussi pu être tV erisés.
\*sSa

V® le pais o rganoleptiques portant sur ces substances prises individuellement ou en groupe ont démontré 
dt les l®ris°-eugénal, le  trans-iso-eugénal, le 2, 6 diméthoxy phénol et le_2, 6 diméthoxy-4 méthylphénoldérivés qui confèrent le plus nettement l'a rôm e caractéristique de fumaison.

cOhnCtéristiques gustatives optimales ne peuvent être atteintes que par une addition de ces produits à
‘Centex- r  . Ti nio„Av.û nno I pc onrirpritratinn«

de la teneur en m atière grasse et
^ ntéra^ PÎ rations convenables et par l'em p lo i d'une technologie adaptée. Il s 'a vère  que les concentrations 
[). tp/t, ' eflet gustatif optimal recherché dépendent du type de viande, (
clrns i «ode de préparation. On utilise les concentrations suivantes: Jambon: 45 ppm, bacon: 32 ppm. 

lr iin Peux cas, les composés aromatiques sont ajoutés à la saumure. Dans le cas des saucisses à 
Ppqj ment hachée des oeufs de cabillaud, de pâtés de poisson, les concentrations varient entre 15 et 

Mi‘I A l gitie Voilà pourquoi,tsi'*1 i m la fumaison typique était destinée à la conservation des denrées alim entaires, 
c ^ s .  Q0rtant de constater l'in fluence des arôm es de fumaison sur la conservation des p rod u ita lirn en

‘dl
es essais ont prouvé que certains composés existant dans l'a rôm e de fumaison ont un effet anti- 

_> r  ^ - - - - - ‘ ----■ ------— tel  que l ehetMétv,’ ’ de même qu'une action bactéricide. Les composés carboxyliques polycycliques, 
, h°Xy_4_hydroxy benzaldéhyde, par exemple, présentent une activité antioxydante.
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setz* ,Da sich beim konventionellen Räuchern heute die toxikologischen Probleme i m m e r  mehr aufdrängen, aii> 
m a n  sich jetzt sehr dafür ein, toxikologisch akzeptable Räucheraromen zu entwickeln. Bekannt ist, ° a 
herkömmliche Weise erzeugter Rauch z u m  Räuchern von Lebensmitteln u. a. aus Stoffgruppen wie iVn ii* 
Säuren, Carbonylverbindungen, polycyklischen Hydrocarbonen und Phenolen besteht. Dagegen ist ra a  ̂
noch nicht darüber einig, welche dieser Verbindungen den typischen Rauchgeschmack bewirken. Man 
mit Hilfe von Gas/Liquid-Chromatographie den öllöslichen Teil von Rauchkondensat untersucht. Nach 
Reinigen durch Extraktion enthielt das Raucharoma rund 20 verschiedene aromatische Bestandteile. eP 
meist den Charakter von Phenol hatten. Einzelne aromatische Aldehyde konnten jedoch auch nachgewl 
werden.
Wie organoleptische Untersuchungen der einzelnen Bestandteile bzw. Gruppen von Bestandteilen e r g * j ^ e.
haben, sind Cisisoeugenal, Transisoeugenal, 2, 6-Dimethoxyphenol und 2, 6-Dimethox-4-MethyphenoJ- 
jenigen Verbindungen, die a m  deutlichsten zu d e m  typischen Rauchgeschmack beitragen.
Optimale Geschmackscharakteristika lassen sich nur durch Zusatz in genauer Konzentration und durc^aCkS 
Wendung der richtigen Technologie erzielen. Wie es sich gezeigt hat, ist die für die gewünschte G eS^ gig- 
Wirkung erforderliche Konzentration von Art des Fleisches, Fettgehalt und Bearbeitungsmethode abh 
Genannt seien hier folgende Konzentrationeri: Schinken 45 ppm, Bacon 32 ppm, in beiden Fällen der £ o0Ze»' 
zugesetzt. Bei feingehackter Brühwurst, Dorschrogen, Fischpastete und Fischwurst schwanken die 
trationen zwischen 15 und 45 ppm.

a »;

Ursprünglich wurde mit d e m  konventionellen Räuchern beabsichtigt, die Lebensmittel zu konservierest
halb ist e s  wichticr f e s t Z U S t e U e n  w e l c h e n  F in f ln ss  H ie  V p r w p n H n n f f  T7cn R Hunhppa n c m o n  a u f  Hie H a lt  .„TI

pe«'

halb ist es wichtig festzustellen, welchen Einfluss die Verwendung von Räucheraromen auf die Hab“ 
von Lebensmitteln hat. Wie Untersuchungen ergeben haben, haben einige der im Raucharoma enthai jjefl. 
Bestandteile ausgesprochen antioxidative Wirkung. Auch eine antibakterielle Wirkung liess sich fe® y- 
Aktiv sind hier besonders die polycyklischen Carbonylverbindungen wie z. B. 2, 6-Dimethoxy-4-Hydr 
benzaldehyd.

XHMHHECKHg COCTAB H IIPHMEHEHKR TTMMfín-BKyCOBHX BEIIIECTB 
KAPJI 3HP OJIBCEH
npoMiiauieHHoe npeanpHHTHe n .E p o c i e ,  KoneHrareH, flaHHH

ToKCHKOJiorimecKHe npoÖjieMhi, c b h saHnue c t paAHnnohhhm Kon^eHHeM, c xaHOBHTch Boe 6oJt 
Öojiee aKTyajibHUMH h noaTOMy, b H acTonnee BpeiiH B esyxcH  HHTeHCHBHHe paÖoTH Hafl 
TOKCHKOJIOrHaeCKH npHeMAHMHX ÍH M O -BKyGOBhIX BemeCTB . flBJtaeTCa 0 ÖmeH3 BeCTHHM t HT0 0 gj(iiZ 
cnocoßoM  reHepHpoBaHHuí! ahm  ahh  KonneHHH immeBHX npoAyKTOB c o c to h t  MencAy n p o n . Z
rp y n n  BemecTB x a x  xnpHHe k h c a o x h , KapÖOHHAbHHe CBH3H, noxHnHKAHnecKHe rn flp o K a p 0 olí®-3eí 
( fe H o jiu . OflHaKo OTcyTCTByeT ene e^HHoe MHeHHe o iH o o H ie jib H o  t o r o ,  KOTopue H3 s th *  „ nV°' 
co3n;aK)T xapaK TepH u it a h m o b o íí B K yc . üocpeflCTBOM ra30Bo/a:HAKOCTHoli xpoM aTorpa$HH 
H3BeneHH HCCjieflOBaHHH p a o iB opH M oro  b M acjie KO H fleH caia AHMa. n o c x e  o h h c tkh  3KCXP8 K“ * b6 
AÜMHH» apoMBT coA e psa x  20 pa3XHHHHx a p o M a m ie c K H i • KownoHeHTOB, KOTopue b 6ojh>h¡̂ hC 
xapaKTepH3 0BajiHCb Kan (JeHoxu. Ehah  ycTaHOBxeHH TaKxce osHHoamae axtAernAH. o
OpraHoxenTHaecKiie HccxeAOBaHHH o ah h o h hh x  KOMnoHeHTOB hjih rpynn KOMnoHeHTOB noKa38^|en^' 
PH0-H30-3i}reHeA0Bue, TpaHC-H30-3fireHexoBHe, 2 -6  AHMeTOKCH4eHOA, 2 -6  AHMexoKC 4 
h bahkitc h  CBÄ3HMH, Koiopbie Haööoxee BHpaxeHHO onoooÖCTByiOT o6pa30BaHHio xapaKTepao 
KonaeHOCTH. OniHMajiBHue BKycoBue xapaKTepH c th k h  AOCTnraioTCH to jibko  b cjiyaae g
neciB c npaBHJiBHoä KOHpeHTpanneft h npn HaAxexaneft TexHoxorHH. Bujio ycTäHOBJieHO» ®
neHB KOHnempanHH, HeoÖxoAHuaa ajih  AociHxeHHH ucexaeMoro BKycoBoro 3<p!peKTa, 3aBHCH - t ‘ 
Maca, coflepscaHHH *npa h cnocoöa nepepaÖoiKH. H thk , Han pH Me p , uo xho  ynoMHHyxb cxeny® 
KOHneHTpanHH: BemtiHa 45 nacxeft Ha xacHny, öeKOH 32 n.Ha t h c . -  b oÖohx  c jiyH aa x 
npoH3BOAHTCH b paccoji. fljiH MexKopyÖjieHHofi BapeHoü KOAÖacH.HKpu TpecKH,pu6Horo nao 
PHÖHHX KOJiÖac KOHneHTpanHH BapHHpyetch  B npeflexax 1 5 -4 5  naoTeft Ha Tucnny. poä̂c
nepBOHanaJiBHoi} nexbio TpaAnnnoHHoro KonneHHH 6tJjio KOHcepBHpoBaHae nnneBhix npoAyK'I °0iii,®eS
TOMy, HBJIHeTCH BaSCHHM yOTaHOBAeHHe B JIHHHHH AbIMO-BKyCOBUX BeneCTB Ha COXpaHHeMOCl oB¡jX
npoAyKTOB. HccxeflOBaHHH n o K a 3 a jm , hto  H eK oiopw e KOMnoHeHTH,coAepxHMwe b AUM0" BK? BaH° 
B enecT B ax, oÖJiaAaiOT npno  BHpaxeHHHM aHTHo k h c a h tejiBHHM 3$feKTOM , npaneM KOHCiaTHP°“  e 1P* 
TaKsce hx  ¿aKTepnnHAHoe AeöcTBHe. B stom  CMMCxe cnenHaxBHO AeMcTByBT noxHnHKJiH'ie 
ÖOHHABHHe CBH3H K äK f HanpHMep 2 .6  AHMeTOKCH 4 rHApoKCHÖeH3aAerHA.
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£ A L COMPOSITION AND APPLICATION OF SMOKE FLAVOUR 

¿in OLSEN

0ste Manufacturing A / S , Copenhagen, Denmark

ODUCTION
sHokin ■'•s one of the oldest known methods 

lc stage of man.
preserving food and can be dated back to the

Wh,ether +,
cllaract e PurPose of smoking at that time chiefly was to preserve the food or impart a
"’Afty sffc flavour to the food, this tradition has survived and today, where we have

fOo d s ^ f f 1"6serv:*'n ® methods, smoked foods still play a decisive part in our consumption

Thr0u
®ctUaii°U5 the y ears there has been a great deal of research in order to find out what 
lnvolvPH bappens w i th the food during the smoking process, but only a few of the processes 

a have been examined and explained.
The sm0
R0t s u i t V ° r the smokinS is produced by an incomplete combustion of hardwood. Softwood is 
 ̂sides able as the sraoke gives the products a resinous flavour, which is undesirable.
‘totu ’ eac^ kind of wood gives the smoked products a different flavour, because apart 
?VaPora+ comt>ustion products there are also different low boiling oils and resins which 

te before the combustion.
Chemi

ike smoke consists of a combination between several substances which a large 
h***0 th° scientists have tried to determine with varying success. Without going further 
P ti u ese examinations it can be pointed out that the substances which have been detected 

now ran ho -in+n ~---characteristic main groupsnow can be divided into some

Tar - 
'Ÿater 
alcohol

creosot carbonyl compounds 
organic acids 
phenols

polycyclic hydrocarbons 
heterocyclic amines and 
nitrous gasses

N com
Slll5stahmPOUnd of substances is present in the smoke which is a kind of mist
»k

—  — — — ^- --ha v.ciic xn tnc omvjivc tvnj.t.11 jlo ct ivjLxia oj. inj.st, where some 
in e* can be found as gasses and others as small drops of 0,1 micron, and in the 

chamber this mist is condensed on the foodstuffs.
e t e

j^ain bn°T°gical development of these smoking chambers which has taken place in order to 
v Self, Wh 6tter contro1 of the process, will not be treated in this paper, but only the smoke 
k bfep ere ft can be established that in this compound there are some substances with the 
^fui ect’ some substances which are only fill, and some substances which are direct

to the A f f e r e n t  substances in a smoke there is among scientists some disagreement
% c“ substances are responsible for the good taste.
^  t

P ase contains cresol guajacol, eugenol methylguajacol and pyrogollol to mention 
^Ct wh' e m * ^t'ten these substances are credited with the antibacterial and antioxidative 

^  lch smoking is supposed to have.

oth ^^ase contains low boiling fat acids, carbonyl compounds and alcohols, where 
Pyr°lign eous acid, formalin and furfurol can be mentioned, and especially

!*t  ̂ __________  _______________ ___ _ _  ____  _ ___
^he smoking chamber, and the carbonyls are claimed to be responsible for the
responsible for the immediate sterilisation of the meat surface while the 

^ the smoking c 
the colour.

^a s ̂
„,:e of b oth phases is rather different and scientists all over the world disagrsh 

* th
°Uld be preferred.

Jsist e Sn>°ke flavour products which can be found on the world market today, some chiefly 
^ l y  1 acids, others of acids, est ers and carbonyl compounds, and finally some which

ch:

^ b > ariso
e ^  on of these commercial products has been made by V. M. Gabatov and is shown in

c°nsist of phenols
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COMPOSITION OF SIX LIQUID SMOKES

COMPOUNDS
JAPAN FRANCE HUNGARY SCANSMOKE CHARSOL VS0.

Phenols 2.4 1.5 3.4 30.0 2.1 2.2
10-5Carbonyl

Compounds 18.1 1.4 11.4 7.3 16.8

Including: 6<°
Unsaturated 17.4 1.1 4.7 7.8 11.2 4,5
Saturated 0.7 0.3 6.7 0 5.6 0.5

Furfural 2.3 0.6 1.1 0.6 0.5 45-° 
44-6Acids 45.0 4.8 53-7 1.6 100.0

Esters 17.2 4.6 59.5 1.5 8.1 l.6
Methanol 15.3 2.1 2.0 3.2 4.9 - It
Non
volatiles % 2.3 0.47 0.16 13.6 3.5

Source: V. M. Gabatov, Food Technol., 25, 71-77 (1971)

Table 1

[ieechwood

water 
a ir

v aOH ^  
solution

cumbustion
Smoke residue 
Wa ter soluble

condensa te
Ta r

emulsifying

ether 
wa ter

H os04

ether 
wa ter

wa s t e

extraction - 
wa shing

wa s t e wa ter

pH adjusting

extraction - 
wa sh ing

ext rnc t

ether 
strippinp

te water
har emulsion.

concentra tion

ethanol.

recovered eth<

3 e s t i n a t i o n
.ethanol

~ 1  F ”
Phenols +■ Terpenes = Scansmoke

Fir:, i
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'DUcTlON

"e folx
6cans °w m g  experience has been based upon a smoke flavour, mainly containing phenols,

t o
a U s  e  . , U [ i u n  Cl O U I U A C  -L J .O  V \J t i i  , u i d  l i l i } '  L U l U t U I l l U g  p i i e i l O i  5  ,

jJ6search'■^ough a large series of organoleptical tests dr. K. Miler from the Polish Meat
“at
Ml we

'  O "  ■*•“ 1 w  I  H i  5  i ixx Cl x c p c x c u j .  I . C O  I/O U l  • i v ,  11 -L JL tr X 1  1 U  111 Ull fc!  I U 1 1  O i l  i”.

^stitute has found that a fraction of phenols with a dissociation constant
^ch and 13,5 contains a mixture of substances, producing a good and round taste

th ^escribed the product is produced by incomplete combustion of beech (see figure l),

Very close to smoke flavour.

r«m,'Oyed smoke
An

is condensed in an electrostatic field, after which the water phase is 
’ whereas the tarry phase is emulsified in alkaline liquid with pH approx. 13.5.

^ cin0^C^ on with ether is then made so that all undissociated compounds, including the
Ad PoAycyclic hydrocarbons are removed. The pH is adjusted to pH 11.0 by addition

-  -„ ‘n o another extraction with ether is made.

with a dissociation constant between 11 and 13*5 can now be isolated from the
S e , , "  atldehdeut mixed with carriers approved for food. There are different kinds of carriers

MlPii
ori the fact to what kind of food the finished smoke flavour shall be used.

-ot
igllrPJ'anA for production of a smoke flavour according to the above directions is shown

I CoÏQX
Lo g y

such
seri

w ith unhealthy qualities, existing in the original smoke, have been removed 
Â . e extraction process.

product can be sold it must be approved by the health authorities and there- 
es of toxicological and chemical tests has been made in order to prove that the

te.t' ts on mice, rats and pigs have all been made in Poland at the School of Medicine 
u a v * these tests different dosage levels have been used (table 2) which have been 

0ri the found LI)-.-values .
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Lethal dose of Scansmoke

M I C E : LD50 = 4.125 mg/kg
RATS : - 3 0 = 5.625 mg/kg
PIGS: O

. 
in 

Q

= 7.500 mg/kg

rag Scansmoke/lcg body weight per day

Animal Control I II III

Rats/90 days 0 280 U1 (J\ O 8'*0
Pigs/90 days 0 '15 '15O +
Mice/2 years 0 42 + +
Rats/2 years 0 28 + +

Tentative ADI-value: 0,3 mg/kg/day 
i.e. 18 mg/person/day•

Dosage level of Scansmoke

Food products Scansmoke SV as c0 nc'

Sausages, fine 
Sausages, course 
Luncheon meat 
Ham 
Bacon
Canned fish

2.0 g/kg
2.0 g/kg
1.0 g/kg
3.0 g/kg 
3,5 g/kg
7.0 g/kg

30 PP" 
30 PP" 
15 PP" 
45 P*”" 
32,5 Pplí 

105 P*””

Example of daily intake

50 g luncheon meat:: 15 ppm
15 g h a m : 't5 ppm
38 s sausages: 30 ppm

100 s canned fish: 105 ppm

Table 2 Table 3

Without going into details about these tests it can be mentioned that at the 2-year 
tests a no-effect level and an effect level have been proved, meaning that out from 
examinations an ADI-value of ca. 0,3 mg/kg/day of the product could be established.

This figure must be related to the dosage which is necessary for the right flavour, 
3 shows a number of foodstuffs together with the necessary dosages. Here we can see 
a person only eats smoked food, this person will never reach the quantity of smoke 
corresponding to the ADI-value.

ani<»al
these

and
tba*

fiav°

ANALYTICAL CONTROL

When the health authorities give an approval, based upon animal tests, it is of c°. 0n \ 
condition that the product can be produced consistently in the way that the composite 
always is equal to the batch which was used at the animal tests. Therefore a running 
of our production is made. This control can be divided into 2 phases.

n y
de
c**

1. phase consists of an examination of the content of polycyclic hydrocarbons, espec1^  
with a view to determination of the content of 3i^ benzopyrene. The determination lS ^ ^  v 
according to the analytical method developed by dr. Howard and approved by IUPAC (?eC &^d 
Report, no. February 1972). After this method the sample is cleansed by extractio*1̂ ^ -  
column- and thin layer chromatography and then it is determined quantitatively by sPe 
photometri.

2. phase of our control is a GL chromatographic analysis (figure 3)* On this gaschrOIT1 
gramme we first control if the individual peaks have the right size compared to the Q 0i  ̂
chromatogramme of the batch used at the animal tests, and secondly we follow the s* z6^ 
peak no. 10 to 13 carefully, because through organoleptical examinations we have 
the compounds which are represented by these peaks are decisive for the flavour of 
product.
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■''He IMPo r

Fig. 3.

TANCE o f  t o e  c o m p o s i t i o n  r e g a r d i n g  t o e  f l a v o u r  p r o f i l e

i. An organolep-
V q
L~cal ^ a fractionated distillation we have for tests produced five fractions.

ihq6?1 °f these fractions with trained arbiters of taste resulted in the fact (table k) 
ave a of the volatiles which mainly consist of phenol, cresol, methyl- and ethylguajacol, 
Th ery sharp and bitter taste, which feels a bit "cold".

Jj^sthov1̂ . fraction, consisting of peak no. 10 to 13 contains isomers of isoeugenol and 2,6 
C Cribed ~methylPhen°l anc* Si-Ves a very pure and soft smoke flavour, which must be 
*eilsit as the best, but, however, it has turned out that it does not have the necessary 

he compared with conventional smoke flavour.
WK • I a s t
0̂'lch cont°^Umn "̂n ^ab'Le l{ s^a^es the judgment of the Scansraoke-taste • This smoke flavour, 
k W a;fns a ll the other fractions, has been given the highest marks in spite of the

it ^ Siven to the individual fractions. This is perhaps surprising, but on the other 
V^^heSiz ^Ustrates the many aspects in a flavour which apparently cannot be explained nor 
lch Qreed* In figure an analysis of the three distillates states that the same compounds, 

'jv ln Scansmoke, can be found in these.
fo*se
- tests have been made in lukewarm milk, because every nuance in the taste can be^  thi s neutral substrate. The concentration of smoke flavour was 3 g flavour per 1
Act

iCAL FIELDS OF APPLICATION
v* ai" it hpr as mostly been about the production of smoke flavour. It is all very well that 

°Ur ^ Uce a good and clean smoke flavour, but we must also be able to utilize the smoke 
** is ^ a practical way. Therefore a brief description of the possibilities of applica- 

enIi°ned below, not only within the meat industries, but also within other food- 
g industries.
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PANEL TEST RESULTS

a c a H
H- H- H- CD
C/l U) W O
r+ ri C+- 3

H  H- to H- H- 0
H H H F-1 3
H H H C/i o
0 0) 0 in
<+ r+ ft-
» a> O

Distillate range (°C) 67-90
Yield i6;i
Intensity of smoke taste 6
Intensity of tarry taste 3
Intensity of chemical taste 1
Intensity of acidulous taste 1

Scale of intensity: 0 = bel

91-132 133-200

23';¿ I7;i
7 3 11 k 10

1 2 0 6 1

1 3 0 1 0

O 3 0 0 0

threshold value. 11 = highe st value

Table 'l

S cansraoke



F 7 :9
flav m ?“t industries it is mainly emulsified (i.e. Scansmoke SV) or saltbased smoke 
can , r \i.e. Scansmoke SALT) which is the most interesting. The emulsified smoke flavo 
c°nvent •idmixed into the brine> and injected direct into the meat and absorbed during 

cur' °nal curinS processes. The smoke flavour can also be absorbed during processing 
t’ackin lng and » « « « g i n «  machines and tumblers, such as ham sausages for slicing and vac

. DE-BONED MUSCLES figure

PftsSed +hUCt iS USUally raade frora crushed P°rk legs, e.g. pork leg muscles which have been 
l'aSult.thro«gh the meat mincer in which only the precutting disk has been fitted. The 
SaUsagenE pieces of meat are of a size which will allow passage through a continuous 
the j,® stu f fer. The meat pieces in question can be tumbled or massaged in such way that 
t'iiib]̂  n ®' in which Scansmoke SV is admixed, is fully absorbed into the meat. After 

g/massaging the meat is stuffed in fibrous casings and cooked.
a c j v

thus iniantages of this process are that the technology in meat processing is simplified, 
tiot> 0fPrOVing both contro1 and hygiene. The ultimate sliced product has an even distribu- 

smoke flavour, owing to the method of application of Scansmoke SV.
rile wat

oth6rdaSed aS weH  as bbe saltbased smoke flavour can be used in production of, sausages
id °th
®al er comminuted meat products. Practical experience has shown that smoke flavour isC* J .  f  ----------------- ------------X-------- -----------------~  ----------

htactic°^ Pork, Beef, Horsemeat, Reindeermeat etc. Paneltest has shown that there is 
lav0u 3 'hy no ditf®vence in the taste of traditionally smoked meat and meat to which smoke 

has been added.

Un fa*- tbe dosage is concerned, the paneltests have shown that both overdosage as well as 
»he difp3® 6 can Sive a tarry taste, which only can be explained by different afinity between 
‘ is f erent fractions, as mentioned above, in the smoke flavour and the meat substrate. 
C°“m'ihutrtherni0re evidenb that excessive oxidation of the smoke flavour during the 
S|Soke Pr°cess can cause a tarry taste, and for this reason it is necessary to add the

avour as late as possible during the process or to utilize vacuum cutters or mixers.
ypicai
ti°dUct dosaS e levels for comminuted products are from 1,5 to 2,5 g Scansmoke SV per kg 
6 ’ 0r from 0,7 to 1,2 g Scansmoke SALT per kg product. It should be emphasized that
6fdo

g g  '  1 — * — o  *  u  r w *  u / u u u .  u • i  t  o i i u u i u  u c  c u i j j u u a x x i u u  t i i d  L

enc!-1^ 6 - should always be adjusted according to the meat quality used, and to taste-
es of the consumers.

t h ^ ^ e d8 abvantage of using smoke flavour is that the meat product tastes of smoke right
pr° Very cen^re the product, whereas the taste of smoke in a conventionally

Pl'v ?du°t is limited to the outer zone of the product. The use of smoke flavour has
P ° ssible to add smoke taste to products, packed in impermeable casings or bags. 

^htasr*1 a^ e this is not only the possibilities of creating new products, but also the 
'vit 56 °f 9 marked tncrease in the shelf life of the product.

A s h i n g  industries smoke flavour has long been used for fish pastes, fish 
W^ich Cav^a r ’ roe, sprats etc. It is mostly the oil based smoke flavour (i.e. Scansmoke 

1 s ^nteresting for the fishing industries. It can be mentioned that in the case 
beL ’/ he dosage level will be 2% of Scansmoke SO, calculated 01
eside an improved smok e taste also extends the shelf life
Vei v .

on the oil/fat phase,
of caviar in tubes

t tt is possible to mix the smoke flavour direct with the oil, thus having the
ike canned product is receiving its smoke taste during the heat processing of 
closed and seamed

n
aGhc<

abi used
to

ty

can. Paneltest has shown that there is no significant 
between traditionally smoked and canned fish, and fish on which only smoke flavour 

Long time storage of experimental batches has shown no change to the 
°f the smoke flavour. The application of smoke flavour is especially interesting----  7   .....  ** ---- ~  -----  + -—  —  
•Lon with the increasing use of minced fish meat where smoke flavour can be added

Usec* f°r fish sticks, fish burgers. In this case Scansmoke SALT is mixed with 
Crus^» the spices and the colouring agents. The increasing utilization of minced 
m akes this particular field of application most interesting.

% Stl°Uld
s aJ-s° be mentioned that development within the dairy industries has called for the 

b®ki7^6 flavour in processed cheese as well as in cheese with ham. New development is

in Q,'d
V *

ng place within the salad industries
as m

and the snack food industries.
r snievu ° round off the discussion of the characteristic qualities, which should be found ctp- u*e —

*cid.flavour, a brief mention of some examinations, illustrating Scansmoke's 
and antioxidative effect, is necessary.



F7:10
It is a well-known fact that consumers traditionally expect that smoked food beside the 
characteristic taste also has a longer shelf life than fresh food.

The bacteriological tests have partly been made as model tests with staphylococcus aure^  
758/III in a substrate of nutrient broth (Difco) and partly with native staphylococcus 
pork loin.

The model tests showed a clear concentration correlated bactericidal effect of Scansmo 
shown in figure 6, where it is evident that small concentrations of smoke flavour have ^  
effect on the development of the bacteria, whereas admixture of 6,5 g Scansmoke SV per 
prolongs the lag time by 4 days at 30°C and admixture of 9,8 g Scansmoke SV per kg giv fa 
a prolongation of 14 days, whereas higher concentrations cause a killing of the bacteri 
culture.

5 \ aiidIt must be noted that the basic concentration of bacteria is very high (lCr per tnl/i 
the effect of Scansmoke will be better under better hygienic conditions.

In a similar way you can practically expect an effect 
quantities of smoke flavour, because here it will act 
methods such as vacuum packing, cooling etc.

at admixture of considerably stTia 
together with other preserving

Xief

In tests where Scansmoke SV has been added to pork loin together with the brine, 
have been made to verify the results of the model tests. However, we have reduce 
concentrations of Scansmoke SV to 3 Si 3,5 g, 5 g and 13 g per kg.

attemP
d the

ts

The bacteria-countings showed a clear relation between the time of the lag and the ^  
concentration of smoke flavour, which we for practical reasons consider to be extreme 
important. A prolongation could already be established at a concentration of 3»5 S 
Scansmoke SV per kg pork loin.

Finally the antioxidative effect of smoke flavour was examined by a swift test of both 
lard and soya oil.

As it appears in figure 7 there is a clear effect at higher concentrations, and i11 °U 
opinion this can be extremely important for instance at addition of soya oil, becaus  ̂
smoke flavour and oil can be mixed at an early stage of the production and thus ens 
the longest possible shelf-life of the raw materials.
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