
FOR SCHEDULE REASONS,
REVISION NOT COMPLETED

6 : 20
^fect of freezing and storage on some 
^ality properties of heat treated chicken 
®Reast
I' • ,°0agic ,S., Jovanka Popov-Raljic ,Danica
^ojlovic

Acuity of technology,Institute for meat,
^Ik,fat and oil and fruit and vegetable 
^c hnology

F̂Rj 21ooo Novi Sad,Yugoslavia

s u m m a r y

^e reached level of development of the 
^dustrial prepared ready dishes is not yet 
fihal •The results of the recent investigations 
Su8gest that there is a possibility to 
deduce a new group of semifinished dishes 
011 some ingredients for ready dishes by 
^ t ing the parts to the temperature in the 
Center of app. 75-80°C, which is lower than 
'>sh»l temperature for ready dishes produc­
tion.
binary half-preparing was followed by 
feezing,storage and completion of heat 
Sparing immediately before consumption.

^?5;Carlin et al. ,1959;Milica Gugusevic- 
'^Oakovic et al.,1974;Hanson et al.,1959; 
^Serskog et al.,1976; Sato et al.,1973 *nd 
°tkers ), so the aim of our research was to 
iûvestigate this field more comprehensive.
011 the bases of the obtained results it was 
Shoved that the chicken breast can be stored 
't - 20°C up to 110 days without significant 
^°P in quality.

P r o d u c t i o n

technological operations during meat 
Stoduction and processing cause a series of 

decomposition processes. The consequnces 
'te numerous (Solovljev,1966;Briskey et al., 
^56;Lawrie,1974;Oluski,1973;Rahelic,1973 
k̂d others). One of the unaviodable changes 
also the protein dénaturation and the 

important technological consequences 
the protein dénaturation, disregarding 
reasons, are the loss of protein s 

V&ter binding capacity,the changes in the 
®6at texture,odour and taste.Heat treatment

is the technological operation which especial­
ly accelerate the protein dénaturation (Ôav- 
lek,190;Grau,1969;Hamm,1962;Rahelic et al., 
193o; Szczesniak and Torgenson,1965;Giles, 
1969 and others ).
Weight loss is also important characteristic 
from the economic as well as from the techno­
logical standpoint.lt exerts influence on 
the price of product and on its sensory 
characteristics (tenderness,juiciness,odour 
and taste).In the same time weight loss is 
an indicator of the dénaturation changes in 
meat proteins (Szczmiak and Torgenson,1965; 
Savic,1972;1972;Hamm,1962 and others).
Because of that it is an unaviodable para­
meter in the scientific investigations of 
different factors affecting the intensity 
and the rate of the loss of the protein 
native character ( ripening,freezing,heat 
tretament, chemical substances etc.).
Weight loss- and in. that way also the 
rate of the protein dénaturation- is pro­
portional to the quantity of the heat to 
which the meat was exposed.
Freezing and storage of frozen meat cause as 
well as heat treatment the dénaturation of

tions were based on this fact.

MATERIALS AND METHODS
The breasts of chicken,7 weeks of age produ­
ced on the farm,weighing app. 2oo-25o g 2 
days post mortem, were used for investigation. 
The samples were taken from the same produc­
tion series.
The chosen and prepared meat parts were 
allocated to three treatment groups.Each 
group was fried in a fresh,not preheated 
maize germ oil,heated to the temperature of 
app. 170°C. The first group of samples was 
fried until the temperature in the center 
reached 40°C. The frying of the second group 
of samples was broken when the temperature in 
the center reached 60°C and the third group 
of samples was fried until the temperature 
reached 30°C in the center of the parts.
After cooling at room temperature during one 
hour, the meat parts were weighed,then putted 
into the aluminium containers,poured with 
maize germ oil which was used for frying and
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stored at - 20°C.After the storage period of 
4,60,90,100,110,120 and 130 days the meat 
parts were defrosted by frying at 170°C in 
the sane oil in which they were prepared until 
the temperature in the center in all of 
samples reached 30°C.
The total weight loss during the culinary 
half-preparing,freezing,storage and defrost- 
ing,i.e. completion of culinary preparing 
by frying was estimeted by weighing of the 
samples in each phase of the experiment.The 
results were presented in percents related 
to the initial weight of raw samples. 
Tenderness of the defrosted and heat treated 
meat was determined using Wamer-Bratzler 
apparatus.The force required to effect a 
shearing action in the cylindrical sample 
was measured using the borer of a diameter 
oi’ 1,27 cm.The cylindrical samples were 
cutted transverzal realted to the muscle 
fibers. The results were given inkg as a 
mean value for three samples.
The plasticity was measured using Hopler 
consistemoter .The changes of the hights 
of samples cutted with the borer of a dia­
meter of 2,5b cm and 1 cm high,after 
2 kg - loading within 60 sec were measured.
The plasticity was presented in percentage 
related to the initial hight of the sample as 
a mean value for three samples.
Elasticity was determined with Hopler 
consistometer using the same samples which 
were taken for plasticity assements.The 
changes of the hight of samples within 60 
sec after removal of the loading conditions 
were estimated.The results of the measurement 
are given in percentage related to the hight 
of the sample after the plasticity measure­
ments as a mean value for three samples. 
Sensory evaluations are very important in 
quality control of foods.Five trained pane­
list from the Technological faculty carried 
out the sensory evaluations in order to make 
them as objective as possible.Tenderness, 
juicines,odour and taste and the colour on the 
surface were estimated using the scoring 
system presented in the table 1.
The results are presented as mean values of 
the individual scores.The sample which was 
graded with the note lower than 2,50 for any 
of evaluated characteristics was considered 
as undesirable, because it could not

satisfy the requirements of the quality 
minimum.
The results were statistical analysed W  
calculating of the arithmetical meat for
of groups 
gâtions.

during all phases of the invest'

Table 1. Scoring system used for sensory
evaluations

numerical description of characteris^/
Üöt6

tenderness juiciness odour col^ and on f . ,  
taste surî /

1,00 very tough very dry very
unplea- ^ lv,sant '2,00 tough "ary unpiea-uy' sant abl^

3,-qo not
enough
tender

not
enough
juicy

notenough e a ° .; f

p1** - 2 5 /sant ?£<rirOo tender juicy -- Pies’= agjvsant ahi/
vr o o very

tender
very
juicy

very V

Plea_ dJ > l e ssant ah^/

RESUUTS AND DISCUSSION
The results of the investigations of to'tal
weight loss ( in % ) are presented in ta

? at2.It is necessery to remark that the m®a ^  

not frozen to be already defrosted afteI" 
storage of 4 days. More interesting and
important are the subsequent changes aft«f

storage for 60,90,100,110,120 and 130 d® 
The obtained results showed that the fre 
and storage for 60 as well for 90 day® 
affect lower total weight losses in relft 
to the storage period of 4 days.So the 
assesments were made also on the foutb

f5'

the storage to make comparisons between ^  

parameters at defined storage time.The yie ^  

losses measured after storage of 100 ans­
wers almost similar or some greater i°
comparison to them after the storage of
days.The proteins acquired again the al> 
to water binding (partially) during 
storage period between the 4th and 90th

P

The characteristic of the storage peri°
between the 60th and 90th and even 110^
was the stability of the protein chara«.et«' ,
ristics.The dénaturation caused by fre

was not significant.The qualitative cpang1■es
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0ccured between the 110th and the 120th day 
storage.Because of the dénaturation chan­

ts caused by freezing the weight loss was 
^creased in relation to the storage time of 
^ree months.
* very important characteristic of culinary 
Prepared meat is the tenderness (table 2.). 
'̂ 6 comparation of the results of instrumen­
tal measurements showed that the fried meat 
°P chicken breast with values of 3,o3 to 4,23 
8̂ was enough tender. On the bases of the 
lhstrumental as well as sensory evaluations 
'■P can be concluded that the storage time 
*ffect no significant lowering of the meat 
^hdemess .This results are in agreement with 
P̂ a.t of Goodwinn at al (1962),cited by Paul 
^  Palmer (1972),who reported that there was 
a° significant differences in tenderness of

Table 2. Some properties of chicken breast, 
fried,frozen,stored and defrosted 
by frying - instrumental measure-

of poultry breast after frying (until the 
temperature in the center reached from 55 to 
94°C ^Contrary to the instrumental measure- 
men- s , the sensory evaluations showed sta­
tistically very significant differences 
( table 3. )
It can be concluded that neither the applied 
method of culinary preparing nor the storage 
time caused such a changes in meat tenderness 
which could drop a quality under the limit 
of acceptability.
Plasticity is the property which indirectly 
may indicate the degree of the protein dena- 
ration in heat treated meat.Such a conclusion 
may be drawn from the comparative study of the 
values for the total weight loss and for the 
plasticity (tab.2.) The agreement of the re­
sults is evident.
In the samples with lower weight losses were 
determined the higher values for the plasti- 
ticity , or vice versa.The lowest values for

ments
'^vestipjated treatment deep fat defrosting freezing and storage (days)
Cilaract eristic group frying by frying

temp, in 
center (

the temp, in 
°C ) center

(5c) 4 6o 9o loo llo 12o 13o

?°tal weight
loss (%)

i 4-0 30 37,11 35,22 33,12 34,00 33,3o 34,o7 34,49
2 60 30 37,24 35,63 32,36 33,25 34,25 36,3o 37,59
3 30 30 41,46 33,4o 37,74 36,2o 37,46 38,33 33,3o

J^hderness 1 40 30 3,69 3,64 3,93 3,99 3,37 3,34 4,23
, ̂ bner-Bratzler
¿5)

2 60 30 3,19 4,o9 2,65 3,29 3,69 3,36 3,64
3 80 30 3,o3 3,41 4,o9 3,7o 3,32 3,95 3,49

plasticity 1 40 30 31,3^ 33,27 37, o4 33,94 33,51 32,6o 31, lo
Sgler-cons. 2 60 30 31,87 34,24 35,65 3o,34 3o,lo 29,25 23,74

3 80 30 3o,ol 31,53 29,41 31,33 23,39 23,3o 23,63
plasticity
Jgler-cons.

1 40 30 36,34 53,lo 56,56 53,39 53,94 57,o6 43,51
2 60 30 45,64 5o,16 47,16 64, o3 53,14 60,00 54,35
3 80 30 51,64 53,74 61,33 53,17 62,06 52,63 37,53

^ble 3. Results of sensory evaluations
j^Iuated Treatment deep fat defrosting
^aracteric KTOUP frying by frying freezing and storage

temp.in„the! temp.in (days)
center(°C) the center —

r o ----- r -t o — TO- TOO- TT0~ 120 ISO"
1 53 30 4,12 3,5° 3,5o 3,5o '2,62 3,oo 3,oo
2 60 30 4,o3 2,37 3,37 2.,So 3,2o 2,8o 2,5o

s— 3 80 30 3,92 3,7o 3,6o 3,4o 3 ,6o 3 ,6o 2,So
^iciness 1 40 80 2,85 2,7o 2,7o OO 2,8o OK\C\J 2 ,7o

2 60 30 3,lo 2,So 3,2o 2,7o 3 ,lo 3,oo 2,8o
3 30 80 3,oo 2,9o 3,oo 3 ,2o 3 ,lo 3 ,oo 2,So

v'lour and 1 4-0 80 3,3o 3,00 3,4o 3 ,4o 3 ,2o 3 ,oo 2,9o
^ste 2 60 30 3,9o 3,4o 3 ,6o 2,9o 2,9o 2,7o 2,5o
___ 3 80 80 3,So 3,6o 3 ,2o 3,3o 3,5o 3,lo 2,7o
^lour on 1 40 30 3,So 3,7o 3 ,2o 3 ,2o 3,2o 3,5o 3,3o
4e surface 2 60 30 4,oo 3,3o 3,7o 4,3o 3,8o 3,7o 2,9o

3 80 80 4, lo 3 >9o 3,7o 3,9o 3,7o 3,3o 2,8o
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the plasticity were found in meat samples 
stored for 130 days and which were heated in 
the both phases of heat tretament to. the 
temperature in the center of 80 C (28?63%).
The weght losses showed in this treatment 
group also the highest values if the control 
on the 4th day of storage is exepted (3S,So%).

In contrast to the plasticity, which in 
investigation may be used as an indicator 
of the water binding capa ity and indirectly 
as an indicator of the degree of the protein 
denaturation, the value for the elasticity 
can be a parameter for the detection..of any

tures the higher quantities of the product 
of Maillard reaction have an antioxidat®^ 
effect. The results of Dagerskqg et al.(l3,'/ 
and Sato et alz.(1973) were not confirmed 
our investigations.

Of
The odour and taste were scored as desil-8 , 
by all treatment group even after the st°r̂  
of 130 days (2,9o;2,5o;2,7o).Tt was noted 
that after the storage of 110 and 120 d a * s 

the values for the odour and taste 
decreased, so the fried chicken meat shou “̂ 
not be stored for a time longer than 110 
days.
On the bases of the obtained results it vi3'

of the changes which may be caused by heat 
treatment ,freezing and storage (tab.2.).
By comparison of the results for total 
weight loss (tab.2.) with the results of 
sensory evaluations (tab.3.) some agreement 
were noted. The samples with higher weight 
losses were mostly scored with lower values 
for the juiciness.After the storage period of 
6 months the lower values for juicines were 
observed for the meat samples which was 
heated to the temperature in the center of 
4Q°C by first and 80°C by second heat treat­
ment .
During the freezing some processes which may 
cause the demage effect on the odour and 
taste (Savic,1970; Oluski,1983)occur in 
the oil. Keeping this fact in mind the 
oil which was used for frying was not former­
ly hetaed. Berger (cited by Tilgner,1974) 
also reprted that the quality of the odour 
and taste of the fried products depend on 
the quality of oil used for frying.
In our investigation were also excluded the 
effect of the storage temperature 0n the odour 
and taste of fried meat.Namely, Hanson et al. 
(1953) reprted that the changes of the odour 
and taste are more intensive in samples stored 
at - 6,6°C than the samples stored at the 
temperature of - 23»3°C. We used the temperature 
of - 20°C because it is the usual temperature 
in our commercial condition for storage. 
Dagerskcg et al.(1976),Sato et al. (1973) 
consider the reached temperature in the 
center of the parts during the firs phase of 
the heat treatment • to be a very important 
factor affecting the quality of culinary semi­
finished and then frozen minced meat steaks. 
They reportod too that at the higher tempera­

proved that half-prepared and culinary 
prepared meat of chicken breast cam be 
stored at -20° without significant quality 
changes up to 110 days.
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