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Variation of quality traita during storage at low temperatures /1'roezlng and cooling/ 
M4ria Vnda, Katalin Pusztai, Zoltán Rédey, Àgnes Lengyel 
Hungarian Meat Research Institute, Budapest, Hungary

DFD ground meat with and without addition of 5 % NaCl and 5“20 % water were frozen 
and Btored for 20 weeks at ~20°C. Periodically cooking loss was determined in samples 
frozen with Balt and also in samples frozen unsalted and then adjusted with salt and 
added water to the same composition that of the others.
It was clearly shown, that cooking loss waB always lower with samples frozen unsalted 
and cooking loss increased with the amount of added water. There was no direct 
falationBhip between cooking loss and duration of freezing - after an initial 
deduction there was a statistically significant increase after 3 weeks of storage 
followed by further variations until the 20th week when it decreased again. 
Significant variation of quality traits /texture, odor, flavour/ during storage at 
l0w temperatures can be observed with other products /frozen cooked sausages and 
va°uun packed sliced products stored under 5~7 °C/.
Such variation in quality traits makes it difficult to establish shelf-life of meat 
Products and convenience foods stored at low temperatures.

^ ¿ iiatsschwnnknnflen hei dem in gekühltem oder in gefrorenem Zustand gelagerten 
£lelsch
Marla vada - Kovdcs, Katalin Pusztai, Zoltan Redey, Agnes Lengyel 
'iPgarieches Forschungsinstitut für Fleischwirtschaft, Budapest, Ungarn

n Teil des rohen Hackfleisches, hergestellt aus DFD Muskel wurde bei - 20 C gefroi’en 
aus dem anderen Teil wurde mit 5 % NaOl und mit Fremdwasserzugabe von 

Wäh* % ein Brät hergestellt, das in der gleichen »Veise gefroren und gelagert wurde. 
Brät6110 der Lagerung wurden die Kochverluste der mit Salz und Fremdwaseer verfertigten 
hero unt*rsucht und wurden die Kochverluste aus dem gefrorenen Rohfleisch ohne oalz 
filn?®Bi®llten Bräten bestimmt. , J J .g- 1 8lltig konnte festgestellt werden, dass der Kochverlust bei den gefrorenen, ohne 
Zu n L V°rbe«>iteten Braten immer niedrieger war und mit der Menge des Fremdwassers im 
nipui^hhang stand, her Kochverlust änderte sich mit der Zeitdauer der Gefrierlagerung 
d«. i linearisch. Hach der Senkung in der Anfangsperiode hat sich der Kochverlust an 
Woehf*~6n Woche signifikant erhöht, dann durch Minimal- und Maximalwerte, an der 20. en K0n„? !«<JßUltig vermindert. Die signifikanten yualitatschwankungen /Geruch, Geschmack, 
/iß uSJenz/ bei Kühl - oder Gefrierlagerung sind auch in anderen Fallen zu beobachten.
Dlea» , uu® verpackten Fleischprodukten/. _ . _ .Plei® bracheinung macht die Haltbarkeltsbestimmungen der kühl-oder gefriergelagerten 

cnprodukten problematisch.

E d e llin e n  sivu  tyhjä



7.8
L ’inatnbilité de certain3 caractéristiques de la viande au cours du stockage en état 
congelé ou réfrigéré

Maria Vada, Katalin Pusztai, Zoltan Redey, Agnes Lengyel 
L ’Institut de Recherche sur la Viande, Budapest, Hongrie

Une partie de la viande crue du type "dark cutting" a été congélée et stockée a - 20°C 
dans un état hachée; de l’autre partie on a préparé une pâte avec 5 % de NaCl et>5“20 % 
de l’eau ajoutée. Les échantillons ont été ensuite congélées et stockées de la mémo 
façon. On a examiné la perte de cuisson de tous les échantillons.
Dans l’ensemble, on peut dire que la perte de cuisson des pâtes congélées et préparées 
sans sel était toujours plus basse et augmentait en fonction de la quantité de l’eau 
ajoutée. La perte de cuisson ne changeait pas d’une manière monotone pendant la durée 
du stockage en état congélé. Après une diminution initiale, la perte de cuisson a 
augmenté jusqu* à la 3 ™ e semaine, puis traversant plusieurs de minimums et de 
maximums a diminué définitivement jusqu’ a la 20 bme semaine.
L ’instabilité de certains caractéristiques /odeur, goût, consistance/ peut etre observé 
au cours d’un stockage à température basse en cas des produits finis réfrigérés ou 
congélés aussi. C ’est le phénomène qui rend difficile la détermination de la durée de 
stockage des produite finis ou semi - préparés congelés ou réfrigérés.

H3M6H6HHe K8H8CTB6HHHX IIOKaaaTejiefl IIPH XPaHBHHH B OXJiaUtgeHHOM H aaM0P0HC6HH0M COCTQHHHH.«
BAÆAHE KOBAH MAPWfl, IiyCTAK AflAMHE H 30JITAH PEflEI/l, ArHEÜl JŒlHflEJI
rOCyflapCTB0HHUtl HCCA8flOBaT6JII>CKMfl HHCTHTyT MHCHOK npOMHIIJJieHHOCTH .

$apm torho TflKoro coctbbb h onpeflerouin raioice noTepn Beca îipn Bapne. PeayxBTaTU oiujtob 
KasajiB, Rio noTspa Beca $apina, npnroTûBiieHnoro H3 saMopoaieHHoro Maca (5e3 cojih ÔHJia b 
A a MeHBnie, h pocjia c yB6JiH<ieHH6M K0JinqecTB8 floÔaBJiennoü boau.

pe3 MH H H My MH H MaKCHMyMH H3 flBaflRaTOfi HefleJie CHH3HJiaCB.
3Hamuioo nsMenOHne KaaecTBeHHhix noK83aTejiefl (KOHCHCTeHUHH, 3anax, BKyc) HaOjnoflajioct H 
flpyrwx cjiyaaax xpaHeHna npH hh3Koü T&Mnepaiype ( 38MopoKsiiHHe KoaOacHue HSflejina, napa 
3anHue » 3 fle«a  b BaKyyMHOti ynaicoBice).
Bto HBJienvie 3aipyflHaeT onpeflejienne cpoK.a xpanenwa nojiy$a(5pnK itob h moBOil npoflyicuHii B 
OX3iaKfl0HHüM VI 3aM0p01KeHH0M cqcïohhsih.

laCTB H3M6JIBMëHHOrO ChipOTO MBC8 THII8 D]?P 3aM0p08HAH H Xp8HHJIH npH T0MII6p8Type -20 C, 
ryio qacTt Maca cM em ax H  c  5% noBapeHHOtt cojih h 5-20% nocToponneil boah h 38 T 6 M  noflOÔHHM ®ryio qacîi, Maca cMemaxH c noBapeHHOH cojih h nociupuwien bua h h aarui*
0<5pa3OM saMoposHjih h xpaHHJin. Ms $apma c cojibio h nocTopoHHeB 
ah noTepn BeciJ npHBapKe, b to xce bpbmh hb ctiporo 3aMoposteHHor

B to ¡K6 BpeMH noTepa Beca ae H3Menajiaci> jihh8íího co BpeMeaeii xpaHeana b saMopoaenHOM 
hhhh - nocjie Haaajii-Horo CHHateHwa Ha TpeTi»eM neflene sHaanuo yBejiHRHJiacB, aaTeM npoxoflfl ae'



Va ria tio n  o f q u a lity  t ra ita  during storage at low temperatures /fr e e z in g  and coo lin g / 
M.VADA-KOVÀCS, K.PUSZTAI, Z.RÉDEY, À.LENGYEL 
Hungarian Meat Research I n s t itu te , Budapest, Hungary
Introduction
The large seasonal varia tion  in  slaughtering and the demand for a constant supply o f  
consumers bring about the tr a n s it io n a l accumulation o f raw m ateria l, convenience food or 
fin ish ed  products stored frozen or cooled.
Considering the wide varia tion  in  composition and structure o f meat products, storage is  
expected to  re su lt  d ifferen t q u a lity  changes depending on the products involved.
The present work was designed to evaluate the cooking loos o f chopped cured pork as 
e ffec ted  by s a l t  and water during freezin g  by the amount o f added water and by the time 
° f  fr eez in g . In ad d ition , the change in  q u ality  t r a it s  o f severa l meat products were 
followed during storage /r e fr ig era ted  or frozen/ in  order to e sta b lish  th e ir  sh e lf  l i f e .
f e t e r ia ls  and Methods
Erepararlon and freez in g  o f chopped-cured pork
^°0t r ig or  / 5  day pm/ porcine semimembranosus and biceps femoris muscles o f  pH 6 ,2 -6 ,4  
were co lle c ted  and ground through a 3 mm grind p la te . Portions o f ground meat were mixed 
■ f°n 3 min with 5% NaCl and d ifferen t amounts o f  added water /5# 10, 20 56/. Additives were 
rela ted  to  the weight o f raw meat. Samples o f  d ifferen t water content were packed into  
°ans o f 5»5x7 cm, closed and l e f t  to  stand in  re fr ig era to r  /4°C / for 24 hrs then frozen  

stored at -20°C fo r  20 wks. Unsalted ground meat portions which served as control 
were a lso  frozen in  cans o f the same s iz e .  P erio d ica lly  duplicate samples of each le v e l  
° f  added water were thawed for  one day at 4°C then cooled fo r  1 hr at 80°C in  u ltra -  
therm ostat. A fter cooking cans were cooled in  tap water and stored in  refr igera to r  over- 
n i8ht then opened. Sim ultaneously, control meat portions were a lso  thawed fo r  one day 

4 C, opened and d u plicate samples for  each le v e l o f added water were prepared with 
NaCl and with appropriate amounts o f  water. Mixtures were packed in to  cans again and 

c°oled a f te r  a day o f  standing. Cooking lo s s  was expressed as the percentage o f the 
differen ce between the raw and cooked weight o f  mixtures related  to the raw weight. 
c°oking lo s s  was a lso  determined immediately before freez in g .
O i,——ragB ”nd sen soric  evaluation  o f fin ish ed  products

types of meat products Investigated were packed into plastic bags, frozen and Btored
at -2o°c.

®°lor, tex tu re , t a s te ,  odour were evaluated by a laboratory panel o f 4 members using 
^ap licates fo r  frozen and 3 rep lic a te s  fo r  cooled products. In case o f frozen samples 

ach parameter was evaluated on a sca le  o f  +4  to —4 with +4 being the most acceptable, 
^ ith  cooled products a temperature o f 5”7°C was applied during storage, the quality  
Parameters were evaluated on a sca le  o f  1 to 7 with 7 being the most acceptable# Bach 
Product was evaluated before sto rag e . Samples were appropriately prepared before sensoric  
V alu ation  in  a standard manner and were given to  the p a n e lis ts  according to  the oonsumei% 

aages / e . g .  Frankfurter was b o iled , cured pork cuts smoked then cooked, lev er  sausagelasted/.
Sssaits
?1Sure 1 ,  shows the cooking lo s s  of pork meat frozen a fte r  mixing with 5# NaCl and water 

511 amounts o f  556 / a / ,  1056 /b /  and 2056 / c /  as compared to the cooking lo s s  of pork meat
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frozen simultaneously without additives and adjusted to the same composition after thawing* 
It has been found that« 1/ samples frozen unsalted gave a significantly lower cooking loss 
/P<0,1/ than that of with frozen salted, 2/ means of cooking loss significantly increased 
with the amount of added water, 3/ the time courses of cooking loss were not parallel 
between samples frozen salted and unsalted 4/ there are no direct relationship between 
cooking loss and the duration of frozen storage - a significant increase of cooking loss 
can be seen on the week followed by a further variation until the 20*** week when it 
significantly decreased again. Changes in cooking loss were not accompanied by noticeable 
alteration of texture.
When various sausages were frozen and stored, out of the 6 types 5 showed a significant 
changes in all their quality parameters /color, taste, texture/ as a result of storage, 
however with one product only color and taste altered significantly. These results indlcat0 
that the texture of certain products is not affected by storage.

7.8

figure 1. The cooking loss of pork meat
prepared with 5» NaCl and 5% /*/ 
10Si /b/ and 20» /c/ of added wst«f 
as influenced by the time of 
freezing
_______  frozen with additives

/5» NaCl + water/
frozen without addltiv«8



figure 2. shows the color, taste and texture scores of various kinds <t sausages that were 
8lgnifieantly affected / P ̂  5% / by the time of freezing except of the texture at /e/. It 
can be seen, that organoleptic parameters tended to change at various time of storage 
depending on both the parameter and the kind of product involved - the taste of ^  
frankfurter /beef/ became unacceptable in a short time /a/, the texture of lever sausage 
fell in 6 wks while mortadella type product kept its texture score as long as 18 wke,
Its acceptability was limited only by taste and color. In general, organoleptic qualities 
tend to decrease with storage, however in case of some products an opposite tendency could 
b« observed e.g.with cooked-smoked sausages /c,d/ an Initial reduction in the texture was 
followed by a temporary increase.
111 case of cured-smoked pork cuts frozen unsmoked the texture scores significantly altered

figure 3. Means for texture Bcores of smoked- cooked pork cuts prepared from FSB, 
Normal and DFD muscles as affected 
by frozen storage
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In the figure 3..a definite incrense can be aeon 
in the texture of smoked-cured pork manufactured 
from PSE muscles and frozen unamoked. After 3 wks 
of frozen storage texture score of this product 
reached the level of smoked cured pork manufactured 
from normal muscles when slightly decreased.
Texture of cured DFD meats was superior to the 
others until the 6th week of storage when fell to 
the level of others.
Vacuum packed sliced products stored at 5~7°C 
occasionally show Bimilar variation in odour and 
taste. These are illustrated in the figure 4.

figure 4. Means for odour scores of vacuum packed 
sliced pressed ham/a/ and for taste 
scores of vacuum packed sliced Bologna 
sausage /b/ as influenced by the time 
of storage at 5~7°C from 3 different 
experiments.

Conclusion
These results suggest, that quality traits - mainly texture of frozen products and 
occasionally the taste and odour of vacuum packed products stored at 5~7°C exhibit a non 
linear change - a temporary increase of sensoric scores may occur followed by a slow or 
rapid reduction. Generally, it is assumed that the change of quality traits during storage 
shows a monotone decrease with random fluctuation caused by the uncertainty of the 
methods of determination /1.2,3/. As it can be seen from the results, frequently waving 
curves are obtained with maximums and minimums caused by a real fluctuation of quality 
traits and not by random errors. The statistical analysis of these curves also confirms 
this hypothesis.
Such variation of quality traits renders difficult to establish the shelf life of certain 
kind of meat products.
Regarding the temporary increase in the quality traits it can be presume that one of the 
physical, chemical or bacterial actions may improve them.
The presence of salt during frozen storage makes the muscle tissue more sensitive to 
freezing producing higher cooking losses.
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