PHENOL PENETRATION INTO MEAT PRODUCTS IN THE PROCESS OF SMOKING
BORYS A.

Meat and Fat Research Institute, 36 Rakowiecka St., 02-532 Warsaw Poland

S-VIB41

SUMMARY

The aim of the present elaboration has been the attempt to determine the influence of such factors b ber
of drying, dimensions of surface of the smoked products, concentration of the smoke components in me c |
and type of casings applied - on the quantity of phenols penetrating the meat product during the smoking i amé
Tests have been conducted on the microtechnological scale, using the sprayed liquid smoke of a tr# g
"Refined Smoke Flavour” (RSF). oduct put

It has been found that one of the most important factors is the dimensions of surface of the Pr
the quantities of the sprayed RSF in the smoking chamber are also important. )

Extension of the drying time from 20 to 40 min. results in the lowered quantity of the pCH?UaFmg ence
components - on an average by 42%. The type of the casing applied does not seem to have a substantial -
on the quantity of the penetrating RSF components.

Introduction

Preferences of the Polish consumer imply that most of the meat products are strongly smoked that 153 of
external color is dark and the smoking aroma is clearly perceptible. Meat products constitute Signiﬁc,an[ : nce of
the total meat consumption in Poland. Therefore Polish consumers might be exposed to the negative ad
harmful or undesired compounds appearing in the smoke. As it was shown by Knowles et al. (1 975)’_J0r +050
Tooth (1985) and Hoffman (1990) phenols constituents of smoke mi ght react with nitrite residuals creating
and nitrophenols. 10 085

Amount of phenol compounds penetrating into smoked product varies considerably from ¢as¢ | blﬂak
Strongly smoked products can contain even over 200 ppm of phenol, as it was found by Potthast (1977) musag&
smoked ham. Slightly smaller amount 122 ppm was determined by Bratzler et al. (1969) in Bolognd o
Knowles et al. (1975) found 100 ppm in bacon. Is lcvel

Research on phenol presence in frankfurters, bacon and ham led by Borys (1993) indica-ted that Phcnoin pat
ranged from 20 ppm to 76,2 ppm, in average 58,8 ppm in frankfurters, 36,4 ppm in bacon and 30,0 Ppn?d §mok?
He compared also the phenols contents in products smoked by traditional methods and with use of liq® ots V8
of trade name "Refined Smoke Flavour" (RSF), ascertaining that the phenols' content in RSF smoked pro?”
lower by 30,6% in case of frankfurters, by 36,5% in case of bacon and higher by 34,7% in case tha_m' ke

Chemical constitution of smoke depends on type of wood, decomposition conditions, appli® Po!ish
generators etc. In order to eliminate this group of factors, liquid smoke "Refined Smoke Flavour” (RSFs
patent no. 136687) has been used in research.

The study was aimed at evaluation of influence of the following factors:

- duration of drying of the meat products before smoking,
- development of product surface ratio,

- amount of liquid smoke atomized in the chamber,

- type of casings

on amount of phenols penetrating into the product.

Materials and method

cif®
Research was performed on the sausage manufactured according to used in Poland (industry standar d)F
and technology.




= 3

Experiments were performed on macro-technological scale using Se)_'del’r‘nan smokmg c}zambgr ?f 2,978;1
;aPaCitY- Liquid smoke RSF was atomized using pneumatic atomizer for liquids I{’\M (Borys, Wlerzblckxf 1 ' }).

ot drying time, influence on phenol penetration into meat was evaluated for frankfurters. In all exammvu%
Vﬁllants’ Stuffed frank’furters were left for one hour, then placed in the chamber pr;-heateq to 60iC. P;oduct was
ﬁl)]ejincmstam temperature 60°C with the full access of the fresh air during: 20 min. (vaniant I), 30 min. (variant
O min, (var 50 min. (variant IV). . :
35 o d("\;’éllrrll;nltng{l)x 2? tr}?; frésh air was)cut off and fan was switched off. Then RSF was atomlzved WI.LEl Crialte
100 in, Up to dose of 20 g per 1 m? of chamber capacity. Fan was put on again a?d temperature was rai‘>7ezo ((:)
& €t on the constant level for next 15 minutes. Scalding was performed in 80°C until temperature o
© C.
fes: “3‘?021 O?Srgz(illgui’zzg;ea on the phenol penetration into product was tested on selected meat products
-\CaslngS of different diameters, namely: frankfurters - casing \ 22 mm, hunter sausage - \ 40 mm, Cracou‘sau;{asg;

69 > butt -\ 100 mm. In all cases duration of the drying process was 40 min. Remaining parameters of
apphcali(’n and scalding were exactly the same as in case of drying time influence tests. : e
tharr ot Of RSF amount on phenol penetration was evaluated for two RSF levels: 20'and 50g per 1 m of the
o Capacity. Procedures and products tested were the same as in previously described experiments. :
Per g, uence of the type of casing was evaluated indirectly by means of assessment of the phenol penetration rate
4% area unit determined in above mentioned experiments.
00 .Pfoduclzr:'te?:tber:cd on phenols' content. Samples were collected from chilled prodgcts, 24 bour‘s ?}I}er
Phrenp €lion of smoking process. From each variant two samples 1 kg each were c.ollccte'd, mlicedgé ;mleb, en
phe;] S Were isolated by means of steam distillation under anal}11Fal prqcedure given b_\‘ Bor} S (1l Gb[)j S
(PH) S Content g calculated on the basis of determined amounts of fol.lowmg compounds. guala?o (GU), ]p -
4 ’4’m°&lyl guaiacol (4-MG), m- and p- cresol (CR), 4- ethyloguaiacol (4-EG), syringol ('S\ ), euglegngo2 (E &
Tanoethy]'s}’ringo] (4-MS), 4-ethyl-syringol (4-ES) and cyclotene (CY). As it was shown b} Borys ( )él:aq
fO}IOfO IS method is in average about 63,3%. Actual value of recovery depending on particular _cctmlpogx; ’)O/L
A W for Pheno] - 93 4%, 4-methyl guaiacol - 72,0%, m- and p- cresol - 79,6%, 4-cthyloggmaco - 61,2%,

- 58>6%, 4-met)hvl-syringol - 28,4%, 4-ethyl-syringol - 18,8% and for cyclotene - 73,2%.

WaS reach

esu :
ls and discyssion

EXpeDﬂennjned phenols content in frankfurters dried during .20’ 30, 40 or 50 minutes 1§ presep(t;d $ ﬁriolst.
s"gnif{j °Its show that phenols penetration ratio dccreased‘\\'lth the extension pf the drying per'1 , the o
(ry; lca‘nt Feduction was observed with drying period extension fr.om 20 to 40 minutes. Further e\tenSI\o'nlOt \
andn .Me caygeq only small decrease of phenol, cresols and guaiacol content whereas Lh’e comen}t off Cy foo ene
iy 180l an jts derivatives slightly increased. Total content o.f phenols_ dropped from 85,8 mg/kg for 20 min.

8 time 49,5 (40 min. drying time) and 51,5 mg/kg (50 min. ofd.r_\'mg),' e
Surfy Crmineg Phenols contents in the meat products with a different casin gs diameter and consequently differen

* areq PET unit of weight, for two levels of RSF and traditional smokjmg mgthod are prescnth in ta_ble 1.
inou] YSiS of results shows clear tendency of phenol content decline with the increase o‘f the c?smg dlamcfc.er,
Dhengl Words wigh, decreasing surface area per unit of weight. For RSF dose of 20 g per lnz' oI: cbam?er _cl:ap;ac;ty
RSFdSamoumed to: 49,5 mg/kg for frankfurters (0,21 m*kg) and 13,9 mgfkg for butt (0,0; m’/kg). §1m1$ y for
byg ;S;ofso gper 1 m* of chamber capacity, phenols content dropped from 80, 1 mg/kg in case of frankfurters

inC <8 fo sults are presented in table 2.
pr@cisi . Ofly fzstgipm;sa\r:;: :)zerfonned it is only possible to poinAI out certain trchs rathgr Lh'an fo@ul}fle
Rsp “onclusiong, It seems that the range of amount of phenols penetrating into product 1s.relat1\'~el) nanotw. (1)r,
fo“hn]laXImal and minimal values differ from the average by 41 and 42% respectively. This confirms previously
o bservation that penetration rate depends of development of the producl surface. A .
8 per 1 ¥ Sing the penetration rate versus RSF dose, it was ascgrtained, that increase of RSF dose frotm ‘[_f)i;o t;e
Drodlmt n;? of chamber capacity (250% growth) results in relatively smaller increase of phenols contents
1 anm]y;

. f()r

oy }flrl?nkfuners from 49,5 to 80,1 mg/kg, increase rate - 61%,

“or Crmer Sausage from 32,6 to 43,0 mg/kg, increase rate - 32%,

oy bu; W sausage from 14,4 to 19,4 mg/kg, increase rate - 35%,
from 3.9 to 16,8 mg/kg, increase rate - 21%.




/a5
Also in this case, trend indicating that penetration rate depends of development of the product surface ¥
observed. puntef
For none of the permeable type of casings tested in the experiments (cellulose - for frankfurters, natural - fgr
sausage, collagen - for - Cracow sausage and butt, any significant effect on phenols penetration rate atrib te
type of casing was found. Cracow sausage was the only excption with the phenols content lower [han,exPe%Cess,
all smoking variants. This can be probably attributed to the raw materials composition and effects of drying 5 henol
which contributed to creation of the protective layer on the surface of the product which lowered the rate of p

diffusion into the product.

Conclusion

The studied factors affecting the rate of phenols penetration into the products can be ranked as follows accordlﬂg
to the significance of impact:

. it
- development of the products surface ratio: 4-fold reduction of the development of surface area per.we.lggt—g;]d
(Frankfurters - 0,21 m’kg, butt - 0,05m%kg) resulted for RSF level of 50 g per 1m® of chamber capacity 1{1 asion
decrease of phenol content in the product,- drying time: in case of large surface area per unit of weight ‘he e ;
of drying time from 20 to 40 minute reduced the level of phenols by 40%,- amount of RSF atomized 11 ¢ creds®
increased concentration of RSF (from 20 to 50 g per 1m? of chamber capacity) resulted in phenols content 17
by 61% for frankfurters and only 21% in case of butt, which was undoubtly strongly connected W
development of surface ratio, sing O
- type of casing: experiments performed do not allow clear conclusion about the influence of the type of c& il
the phenols penetration rate; however, it seems that different types of permeable casing represet ;
permeability for phenol constituents of the smoke.
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Table 1 Comparison of the amount of phenols penetrating into meat product in dependance on surface e
RSF dose
Table 2 Phenols contents in tested sausages in relation to RSF dose
Fig. 1 The infuence of drying time on amount of phenols penetrating into the frankfurters






