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Among very many different meat products some have to have a pr° 
longed storage life. Some products are exposed to an intensive contact vtfi 
the surrounding atmosphere and they should have therefore good resistaflcf 
to oxidative changes.

Smoke curing process is one of the oldest preservation methods and i* , 
known from practice that among other attributes smoked products have a^1 
oxidative properties. The resistance to oxidative changes is one of ^  
effects of complex physico-chemical phenomena which take place duri11' 
smoking. All main stages of the smoke curing process i.e. smoke generation 
aging and deposition on the surface of products, drying and heating in ^ 
hot smoke, penetration of smoke components and their interactions with ^ 
constituents of the substrate, may influence significantly the stability 
smoked products.

Among the above stages, lately the smoke generation was more accural' 
examined. The antioxidative activity of vapour and particle smoke phaS 
(Tilgner et al. 1965) as well the influence of factors, such as kinds of sin0 
sources, methods (Tilgner and Daun 1969) and parameters of smoke general1
were investigated.

foiIt was demonstrated that phenolic substances are mainly responsible . 
antioxidative properties of curing smoke (Kurko 1959; Tilgner et al. 
and that the method of separation of smoke components influences significan 
their activity (Daun and Grabowska 1967).

Although in investigations of the stability of smoked products s°^ 
progress has been achived (Lea 1933; White 1941, 1944; Smith et al. $  ^
Grant and White 1949; Gaddis 1952; Watts 1954; Watts and Faulkner 
Erdman et al. 1954; Faulkner and Watts 1955; Watts 1956; Hougham 
Kemp et al. 1961) our knowledge in this field is still fragmentary. Th° el'

amination of resistance to oxidative changes of smoked products is 
difficult, because of complicated composition of substrate (Watts
different smoke curing conditions, various concentrations of smoke constitué

j962)’ 
$
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Additj ^  ' :'"'ers ° i products, and possibilities of many chemical interactions. 
there 1c° naly’ in spite of some Pr°gress (Watts 1962; Tilgner et al. 1967), 
JUain 'r 6 metp°d°logical difficulties, since except of sensory evaluations, the 
aPpliedIf>UP ° f methods used for rancidity control in pure fats, cannot be 
C°nstituent meat pr° dUCtS without the separation of the fat from other meat

ChangeWaS the ° bj ect of this study to establish the resistance to oxidative 
cllemicSi°f Se êcted products smoked in industrial conditions and to compare 
raPid Ca and sensorical results applying long storage as well high temperature

Procedure.

EXPERIM ENTAL

Choice and origin o f products
different t0 different production, packaging and marketing conditions in 
Pr°Perti C0Untiaes tlie selection of meat products for testing the antioxidative 
ttyo tyleS Was 1101 an easy one. After detailed consideration we have chosen 
‘̂ okt; yC;d Products i.e. pork back fat and summer sausage — Juniper 
a Prolo ariety (Polish »Jalowcowa»), representing meat products in which 
n°rmai ^ ed storage-life is usually expected. All samples were from the 
Te;it c C°mmercial production according to standarized regulations of the 
'V°rds or  InatC (ddanshie Zaklady Miesne to which we wish to express our 
sToke(j • aPPreciation for their kind cooperation. The pork back fat was 
r-h. and 2 qoC°̂ d smolderinS type curing smoke for two hours at 70—80 % 
fat Was v, C’ final salt content was about 1 %. For our experiments back 
iuhiper ,C 0sen from one carcass only to avoid individual differences. The 
fat SumTner sausage contained 80 % pork meat, 20 % beef, 20 %
Stn°ked rWlth 0,3 0//° salt’ ° '15 % black PePPer< °-2 % sugar, and was 

u at 90° C for 1,5 hour.

>re
;oth 
of i 0

Storage conditions and sampling 
Products were stored in a hanging and unwrapped state at a tempera-tU;

Way ^ ±  30 since it is known that these products are usually handled 
SaUsage Wgnd llave a lonS storage life. Samples from the back fat and summer 
^S° detei.ere drawn eacd month up to six months. The phenols content was 
rl’28 ^g/lOO11̂  at the 1)egmninS of the storage i.e. smoked pork back fat 
rleterminaf  g’ Smoked juniper sausage 2,65 mg (100 g expressed as guaiacol) 

This 1 l0n bT 2,6—dibromquinonchlorimid method).
tP ?W’ long term procedure was supplemented by a accelerated oxi- 

The r for both products.
°ut<T l a ; : iC1<ilty determinations in the back fat were made always in the 

r (1 cm from the outside) and separately in the interior since the
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progress of oxidatin was markedly different. In the summer sausages 
fat particles had to be separated from the meat prior to rancidity deter#1 
inations in order to avoid side reactions. Until this separation procedure 
adopted the rancidity determinations did not give reliable results. In ^  
accelerated test oxidation changes were followed in fresh unstored samp^5 
of back fat and summer sausage which were comminuted in a meat grindfI 
(opening 4 mm diameter) and kept at 70° C in Petri dishes.

b.

c.

V

Analytical procedure
The following chemical determinations were conducted:
Jodie number (DGF Einheitsmethoden — Abteilung C — Fette, C 
11 a (53) Stuttgart 1950)
Acid number (Bauer K. H.: »Analiza zwiazkow organicznych» P 
Warszawa, 1957, p. 251). ,
Peroxide content (American Oil Chemists Society. Official and Tent at1 
Methods, Il-nd ed. Chicago 1946).
Additionaly at regular monthly intervals sensory determinations of

■W-*

aroma and flavour were determined by a pannel using descriptive m e t h 0'
i(F

RESULTS AND DISCUSSION

The results of oxidation changes are shown in fig. 1 and 2 for the prolong

Table 1. The development o f  rancidity in  pork back fa t  comminuted  
and thermostated at 70° C

D ays o f  
thermo stating

Peroxide content M E /K G  
with pyrogallol sm oked  

1 2
unsm oked

3

0 2,0 2,6
1 2,4 3,0 3,4
2 2,6 3,5 112,4
3 3,1 4,6 303,2
4 3,2 6,2 472,8
5 3,2 8,9 —

6 3,6 17,6 —

7 3,5 28,5 —

9 3,7 81,4 _
10 4,5 126,6 —

The results are arithmetical mean af 6 determinations
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Table 2. T h e  d ev e lo p m en t  o f  r a n c id ity  i n  j u n i p e r  s a u s a g e  c o m m in u t e d  

a n d  th erm o sta ted  at 7 0 °  C

The

D a y s  o f  

th erm o  sta tin g w ith p y ro ga llo l  

1

P e r o x id e  co n ten t M E / K G

sm o k ed  u n s m o k e d

2  3

0 3,8 5,3 9,7
1 4,2 6,6 15,7
2 4,8 8,5 26,6
3 4,8 — 95,0
4 5,1 9,7 153,0
5 3,9 — 220,4
6 4,3 13,3 260,0
7 4,5 — 290,0
9 6,0 25,8 313,0

10 4,3 — 344,0
11 5,6 47,0 303,0
12 3,8 36,6 302,0
14 4,3 14,6 260,0
17 5,0 24,6 228,5
26 4,7 25,1 —

34 6,9 33,4 —

44 11,8 122,5 —
54 52,6 198,0 —

64 79,2 232,7 —

results are arithm etical mean of 6 determ inations

Stoj'
(at 7qo ^  0̂° C) and for the rapid storage test of the comminuted samples 

Q are presented in tabl. 1 and 2.

Pork back fat

Unsmoked
hre e l°ng storage experiment at 10° C the first visual signs of rancidity 
Vellow- 1Ceakle after 1 month storage in the outer layer (1 cm) by slightly 
ih si2e 1 Regular spots. During further storage these spots discoloured 

l̂fferen n̂<̂  a^ er f°ur months the whole exterior layer showed a distinctly 
Ŝ °Wed c°l°ur as smell as compared with the interior parts. The later 
the ^  Hmt visually noticeable changes after three months storage and 
fhicg fa^ 6S Proceeded at much slower rate than the exterior layers of the 
valUe ' lly chemical determinations the induction period to the peroxide 
in the ^  ■''fin/KG i.e. the sensoric rancidity threshold amounts to 1 month 

°uter fat layer and to two months in the inner layer.
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Smoked iofThe oxidation process is considerably slowed down. Especially the extef1' 
layer (1 cm) shows a great resistance and even after four months of st 
no sign of rancidity were noticeable, while in the interior parts the first si# 
discolorations appear after three months. These oxidative changes

h1
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Fie.z Chemical determ ination  in  ju n ip er type dry 
sausage therm ostated  a t  10°C + 3

peroxide
content

a c id
number

smoked f a t  e x t .
" f a t  i n t .  

unsmoked f a t  e x t .  
" f a t  i n t .

io d ic
number

9
10 
11 
12

55

50

.45

.40

'0' q fr y chemical results. In the accelerated test the fat melted at 
Mth «  0rri the back fat shows a corresponding lower stability as compared 

SamPles st°red at 10° C. The storage life of the smoked back fat 
s to 6 days and of the unsmoked fat only 1—2 days. It  hence may
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be assumed that the smoking process increases the stability of pork back 
fat 3 —6 times.

Summer sausage — Jun iper Smoke Variety 
Unsmoked

Loss of sensory quality was detectable after 1 month storage at 10 
These changes proceeded quickly and after three months the product WaS 
not any longer suitable for sensory examination.

Smoked
No signs of rancidity were detectable in the sausages after five month'1 

of storage while a sensory loss of quality was noticeable already after W° 
months in the form of a soft, melting consistency of the fat particles contain1’1 
in the sausage, a change of colour and loss of juiciness. The chemical deft'1 
minations confirmed the above sensoric changes. In the accelerated test the 
comminuted stuffing of the sausage showed at 70° C a storage life of so ^  
20 days in comparison with 2—3 days for the unsmoked product. Thus the 
smoking increases the stability of the sausage stuffing some 10 times-
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