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The run of changes in nitrogen compounds in the muscle tissue of ducks
frozen without cooling (model studies)
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Introduction
e sue
Numerous studies show that the most extensive changes in the frozen muscle téion
are observed in the protein fraction [1,3,4}. They consist mainly of disorganiz2 d
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processes of molecules structure. The character of denaturation changes is dete
by a creating factor. Denaturation changes caused by the effect of low temperatu
manifest themselves by changes in the structure of muscle tissue as well as conc
nitrogen fractions. o5 0%
Proteolytic changes of proteins affect physicochemical and organoleptic prope?tieeeoi
meat. Dynamics and scope of proteolytic changes is always a resultant of the ﬂ?g?ﬁcﬁ
intensity of biochemical transformations in muscle tissue before and immediately & o
slaughter of the animal. 0ce5”

The studies undertaken aimed at examination of the dynamics of proteolyti?,p’weﬂ;
in breast muscles of duck subjected to different systems of freezing. The stu&%eire Q;
based on determination of changes occurring in proteins on the basis of their aehge %c
degradation in particular stages of the research as well as determination of Chahoe}ﬂ1
the fraction of myofibrilar and sarcoplasmatic proteins on the basis of electroP
picture.

Material and methods

T : . ard tZﬂ
The research material consisted of broiler duck carcasses uniformed with Teb @6
age (9 weeks), origin, weight and selected on the basis of the value of pH 605 ~

the breast muscle at 22 min. p.m. [5]. Three different variants of freezing wer®
adopted:

.gh
1+ Industrial freezing: : £he pol*
- duck carcasses were subjected to cooling and freezing in accordance with
Industrial Standards [91. 1 )
The process of freezing to -38°C was begun in 90 min. p.m., at the initild ﬂWed
temperature in the breast muscle of +8°C. The process of freezing was coZ
for 6 hours. hthg
2. Freezing of duck carcasses when warm. The same procedure as in variant 1, lettb;r
cooling process omitted. The process of freezing was begun in 45 min. p-m"1200
initial temp. in the breast muscle of +329C. The freezing was continued %0

7 hours.
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3. The model freezing of carcasses in solid COp by the contact method. The freeusﬂﬁ
process was begun 45 min. p.m. at the initial temp. of +32°C in the breas®
The freezing was continued to =-129C for 3 hrs.
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The carcasses frozen in these variants were then subjected to cold storage i aicasﬁ
3 and 6 months. For control tests were taken carcasses not frozen, i.e., warm © 3
30 min. p.m. and cooled carcasses 75 min. p.m. . 5 chieﬂtﬁ
Before the tests began the frozen material was defrozen in 4°C until 0°C was ?he t?i
the breast muscle. Samples for tests were prepared from both breast musclesSe

covered content of total nitrogen by Kjeldahi procedure, content and changes of" p
nitrogen [2}, content and changes referring to sarcoplasmatic and myofibrilal i of j08
{7}, and changes in particular fractions of sarcoplasmatic proteins on the b2 rvaf
electrophoretic separation {8}. The electrophoretic analysis was carried out

1 and 2.
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Results and discussion

Results obtained in the experiment are shown in tab.1,2 and diagram 1.

Total nitrogen, amine nitrogen. s

Wgs £
The initial level of total nitrogen, before the freezing and cooling processes t 97e8!

un® 136€%y
average about 20k with relation to dry matter. In general we may state that ?ﬁ; agg%oﬂk
total nitrogen did not change regardless of the system and the time of freeZ A
Changes occurred only during the period of storage. It was found that up t© a 7
of storage for the variants of ducks frozen with cooling and without cooling fufﬂﬂ
statistically significant decrease of total nitrogen had taken place., In the
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‘e;:hts tﬁie €Xperiment, i.e. between the 3rd and 6th month of storage, for all three

'll‘feparison decrease of total nitrogen was statistically significant at ( = 0,01).

N l"‘%ew etween the studied variants did not show any significant statistical

LT

o ~*U1ts point to a constant inorease of amine nitrogen and both time and the

Qgy8e iy afeeZing affected the process of its accumulation. As soon as 3 months of

f‘f%sal_ teg sl the variants the amount of amine nitrogen doubled as compared to the

lfndinfl‘c)“n * The slowest accumulation of amine nitrogen took place in the group of

e brgs' Obt"'%thout cooling and this content differed significantly from the remaining
Sagy mualned results are in conformity with Khan's [3] research who showed that in

) 1asmat Stles of hens frozen and stored amine nitrogen increased by 1-2%.
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gy Teny g nd myofibrilar proteins.
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r ducks frozen without cooling did not affect significantly

1 hy Top % 8nges in sarcoplasmatic proteins, whereas the freezing had a significant

N he Qausese Variant of ducks frozen with cooling ( = 0,05). Cold storage for 3 and 6
b tel fl‘eezj_ Q anges statistically significant in sarcoplasmatic proteins regardless
“;?\Qtns 311035 System appliede. The observed quantative changes in sarcoplasmatic

| g l°f W 4 O assume that activity of proteolytic enzymes was not inactivated by the
“in%th y:is emperatures and change of pH in the muscle tissue. The effect of

€Sented in literature [1,3,4] heightens as the period of cold -storage

4y

Uap gi Carried out no significant effeect of the freezing process on changes in
Eepenotelns was found. Yet, in the course of the cold storage denaturation

e oret €d proportionally to the lengthened period of storage.
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§ by Stogi Proteolysis and denaturation which took place in the course of freezing
“«efhe rt alsoge Danifest themselves not only by the change of the content of the compo-
oy bog eSearch Y a different electrophoretic separation.
:‘“-‘strghol‘etie by (Smoliriska et al. [19791) shows uniformity of proteins determined by
i Ya) 28th or '€thod changes with the change of pH in the environment, the change of
Z;\L‘_?{sisfl‘aetio the effect of dilvents. Nonuniformity is manifested by appearance of
& ?lnedf} pr ns_each of which has a different molecular mass. The electrophoretic

h in {;°%ins showed that within myofibrilar proteins the basic fractions were

.‘\Sﬂt
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e, R

0 g, WTse g TANEE Of 13-150.000 daltons. _ _ .
if«§arit o = fTEBZlng and cold storage denaturation processes in myofibrilar proteins
a:‘\‘?regg th.elntens ive, ) )

‘F?eences reSults of electrophoretic and densitometric analysis ‘practically no
;Tl’u-q;?bgoggund’ween the muscle tissue of duck frozen when warm and frozen after cooling
2y, g

;,-:Zfi]n‘fotgg';i‘ﬁzrilg proteins showed increased electrophoretic mobility of globuline and
‘I, L@ Y .

o] o Three groups of fractions were obtained in the range of molecule mass
Qi 83,30y '3 OVeT 86,000 daltons. _ .

'ib.\zin,, 8roy 5 the Period of cold storage an increased dynamics of changes within

: ?Dl; proce Of fractions could be observed, greater than immediately e_lftgr the

TN smati SS. This is confirmed by results obtained from quantative findings of

pleg 2ty 3 Proteins.

'yélﬁd of q ynam

awl g Uk ics of changes within globuline fractions was observed in the brgast
A f Stop S frozen when warm. A smaller share of peptide fraction was found in the
tn tn-agev SO0 we can conclude that the dynamics of proteolysis processes is

gTroup,
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Run of changes in nitrogen compounds of duck breast tissue
subjected to freezing after cooling [/}

Table 1
; ] S
Nt Duck Total Amine Sarcoplasmatic|Myofibrylar
carcasses protein | nitrogen| protein protein
4 |After cooling x | 20,06 2437 28,04 SB’EQ——"’
(75 mine pe.m.) s 93107 0,04 2,44 6)%2___,,;
o |After freezing x § 19,9 2442 26,72 52211"”4
(24 h pem.) s 0,22 0,08 3,45 6,38
3 after 3 months 2 19,30 4,14 23,02 52,12
of cold storage 8 ) 115 0,04 3,09 549 0T
4 After 6 months = 18,57 6,82 - -
of cold storage s @l 0,14 - -

% recalculated into dry matter

Run of changes in nitrogen compounds of duck breast tissue
subjected to freezing with cooling [%]

Tanle 2

_ *
N Buck Total Amine uarcoplasmatic* Myofi?rylar
T carcasses protein | nitrogen|protein prgﬁiiif//,—
. |varn X | 20,14 2,30 28,95 153,99
(30 mine p.m.) s 0,41 0,08 10 :iiﬁ;ﬂ///
= ; 0
5 after freezing * 19,95 £499 2t ot AEEJE—/"’/
(24 h pem.) s | 0,07 | 0,09 1,72 it
. - ) s Joi 1
3 After 3 months x| 19,13 e 23,48 AJEiL——”//ﬂ
of cold storage s 0,01 0,07 3,57 2,62
a |After 6 months x| 18,39 5492 - B
of cold storage s 0,33 0,13 = o
¥ recalculated into dry matter
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Diagram 1. Run of changes of total protein and amine nitrogen
in muscle tissue subjected to freezing when warm.
The model freezing in solid CO2.
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