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Variation of quality traits during_storage at low temperatures /froezing and cooling/

Mdria Vada, Katalin Pusztai, Zoltdn Rédey, Agnes Lengyel

Hungarian Meat Research Institute, Budapest, Hungary

DFD ground meat with and without addition of 5 % NaCl and 5-20 % water were frozen
and stored for 20 weeks at -20°C, Periodically cooking loss was determined in samples
frozen with salt and also in samples frozen unsalted and then adjusted with salt and
8dded water to the same composition that of the others.

It was clearly shown, that cooking loss was always lower with samples frozen unsalted
and cooking loss increased with the amount of added water. There was no direct
relationship between cooking loss and duration of freezing - after an initial
reduction 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
low temperatures can be observed with other products /frozen cooked sausages and
Yacuum 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.
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Sk de bei - 20°C gefroren
€1l des rohen Hackfleisches, hergestellt aus DFD Muskel wurde be g

gﬂd 8elagert, aus dem anderen Teil wurde mit 5 % NaCl und mit Fremdwasserzugabe ;on

Wéﬁo % ein Brét hergestellt, das in der gleichen Weise gefroren und gelagert wur eE

Brnrend der Lagerung wurdendie Kochverluste der mit Salz und Fremdwasser verfertiglen

hgzze untersucht und wurden die Kochverluste aus dem gefrorenen Rohfleisch ohne 5alz
®8tellten Bréten bestimmt.

ginde 8 konn%g fggtgeatellt werden, dass der Kochverlust bei den gefrorenen, ohn;

Az Vorbereiteten Bréten immer niedrieger war und mit der Menge des Fremdwassgrs m

nji enhang gtand, Der Kochverlust &nderte sich mit der Zeitdauer derKGefrie{ a%erung

decht 1inearisch. Nach der Senkung in der Anfangsperiode hat sich der ochverdus Z%n_ ;

Wor 3e~en Woche signifikant erhoht, dann durch Minimal= und Maximalwerte, an erh \.ke

Kgche endgultig vermindert. Die signifikanten Qualitatechwankungen‘/Geruch, Gesc Eic ’

s enz/ hei Kijhl - oder Gefrierlagerung sind auch in anderen Féllen zu beobachten.
ffuum v ischprodukten/. L =

gi:§° Erﬂcheiigg;kézzhzlgizcﬂgltbarkeﬁﬂbestimmungen der kiihl-oder gefriergelagerten
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L’instabilité de certains caractéristiques de la viande au cours du stockape en état

congélé ou réfripéré

Maria Vada, Katalin Puaztai, 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°¢
dans un état hachée; de 1’autre partie on a préparé une pate avec 5 % de NaCl et 5-20 %
de 1’eau ajoutée., Les échantillons ont été ensuite congélées et stockées de la méme
fagon. On a examiné la perte de cuisson de tous les échantillons,.

Dans 1’ensemble, on peut dire que la perte de cuisson des pates congélées et préparées
sans sel était toujours plus basse et augmentait en fonction de la quantité de 1’eau
ajoutée. La perte de cuisson ne changeait pas d’une maniére monotone pendant la durée
du stockage en état congélé. Aprés une diminution initiale, la perte de cuilsson a
augmenté jusqu® & la 3 ®M€ gemaine, puis traversant plusieurs de minimums et de
maximums a diminué définitivement jusqu’ a la 20 M€ semaine, %
L'instabilité de certains caractéristiques /odeur, goiit, consistance/ peut etre observée
au cours d’un stockage a température basse en cas des produits finis réfrigérés ou
congélés aussi., C’est le phénomene qui rend difficile la détermination de la durée de
atockage des produits finis ou semi - préparés congelés ou réfrigérés.

ﬂaueneﬂwg KAUECTBEHHHX INoKasareleifl mpy XpaHEeHWUM B OXNAKAGHHOM U B8MODOXEHHOM cocTofinua.

BAJIAHE KOBAY MAPUA, MYCTAN AZIAMHE n SOJITAH PEZEW, ATHEN JFHIEJ
T'ocyzapcTBeHHHA McciezoBaTeNnbCKUt WHCTUTYT MACHON TPOMBIIIEHHOCTH o

YacTs WsMenpuBHHOTO cHporo maca Tuna DFL' 8aMoposuiv ¥ XPaHWIA TPU TEMNEpaTyps -20%, ap¥”
I'yo 4acTy MAca cMmemaayu C 5% noBapeHHo#t comm u 5-20% nocTopoHHelt BoAH W 8aTEM MOZOCHHM 59/
o6pasoM 3aMopoBwNM M Xpahunu. A8 gapma ¢ CONBO U nocTopoHHEH BOAOH mepuoAKMYECKH onpene’mw
J¥ ToTepo Beca NMpUBAPKE, B TO K& BPEMA N3 CHPOT0 38MOPOXEHHOr0 MAca 6es coxm npuroroﬁﬂﬂ“’
dapm TOYHO TAKOI'O COCTABE W OMPBJEJAJNN TAKKE MOTEPO BECA TPU BADKE. PesynpTaTH OMHTOB no
Kasanm, 4TO noTepa Beca (dapma, MPUTOTOBJIGHHOTO U3 BAMODOXEHHOIO MACa Ges conn Guna BCET
7la MEHBNE, W pocJia C YBOIMUCHUEM KONNYECTBE A00aBNeHHOll BoAH . P
B T0 %6 BpeMa TOTePA BECA HE UBMEHSJACH JNMHeliHO CO BPEMEHEM XPAHEHWA B 3aMODORCHHOM 00“;
AHUA - TI0CJe HAUANBHOTO CHMKEHMS HA TPETHhel Helene SHAUMMO yBeNWYWIaCh, 8aTeM Npoxoad 9
pPe3 MUHMMYMH ¥ MAKCHMYMH HA ZBazNaTO! HEAENEe CHUSMIECH.

BHAYNMOO W3MEHOHMWE KAUeCTREHHHWX noxasamelnefl (KDHCMCTEHUMA, 3&nax, BKYC) HaGmoAanoch # B
APYTUX CIHYuYaAX XPAHEHWA NP HUBKOU TEMNEepaType ( 38MOpOXEHHHE KDJIOACHHE WSJeJnsd, HEPE~
34HHHE WSZENUA B BAKYYMHOU yNaKoBKE).

9T0 ABAGHNE 3aTPYAHAET ONPELEJIEHNe CPOKE XPAHEHUH Nonypacpui ToB U rorosoit npoaykuunin B

OXJNaXZABHHOM K BaMODOXKEHHOM COCTOAHUW.
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Introduction

The large seasonal variation in slaughtering and the demand for a constant supply of

Consumers bring about the transitional accumulation of raw material, convenience food or

finished products stored frozen or cooled.

COnsidering the wide variation in composition and structure of meat products, storage is
' eXpected to result different quality changes depending on the products involved.

The pPresent work was designed to evaluate the cooking loss of chopped cured pork as

8ffected by salt and water during freezing by the amount of added water and by the time

°f freezing. In addition, the change in quality traits of several meat products were

followed during storage /refrigerated or frozen/ in order to establish their shelf life.

Materials and Methods

EEeEararion and freezing of chopped=cured pork

Post rigor /5 day pm/ porcine semimembranosus and biceps femoris muscles of pH 6,2~6,4
Were collected and ground through & 3 mm grind plate. Portions of ground meat were mixed
for 3 min with 5% NaCl and different amounts of added water /5, 10, 20 %/. Additives were
Telated to the weight of raw meat., Samples of different water content were packed into
®8ns of 5,5x7 cm, closed and left to stand in refrigerator /4°C/ for 24 hrs then frozen
8nd stored at =20°C for 20 wks. Unsalted ground meat portions which served as control
Were also frozen in cans of the same size. Periodically duplicate samples of each level
of added water were thawed for one day at 4°C then cooled for 1 hr at 80°C in ultra-
thEHMOstat. After cooking cans were cooled in tap water and stored in refrigerator over=~
Right then opened. Simultaneously, control meat portions were also thawed for one day
. 400- opened and duplicate samples for each level of added water were prepared with

- RaCl and with appropriate amounts of water. Mixtures were packed into cans again and
Gooleq after a day of standing. Cooking loss was expressed as the percentage of the
difference between the raw and cooked weight of mixtures related to the raw weight.
cookins loss was alao determined immediately before freezing.

ig %&95259 and sensoric evaluation of finished products

1A~ Btl-:zgzs of meat products investigated were packed into plastic bags, frozen and stored

il .

:ﬁr °°1°ro texture, teste, odour were evaluated by a laboratory panel of 4 members using

i Teplicates for frozen and 3 replicates for cooled products. In case of frozen samples
Sach Perameter was evaluated on a scale of +4 to =4 with +4 being the most accepisable.

210 Vith cooled products a temperature of 5-7°C was applied during storage, the quality

36~ P&rameters were evaluated on a scale of 1 to 7 with 7 being the most acceptable. Each
Product was evaluated before storage. Samples were appropriately prepared before sensoric

B evaluation in a standard manner and were given io the panelists according to the consumerb
Usageg /e.g, Prankfurter was boiled, cured pork cuts smoked then cooked, lever sausage
roﬂﬁted/‘
Besuiyy

FigurQ 1. shows the cooking loss of pork meat frozen after mixing with 5% NaCl and water
&2 amounts of 5% /a/, 10% /b/ and 20% /c/ as compared to the cooking loss of pork meat
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frozen simultaneously without additives and adjusted to the same composition after thawinge
It has been found that: 1/ samples frozen unsalted gave a 8ignificantly lower cooking los®
/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 losas
can be seen on the Bth week followed by a further variation until the 20th 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,
howsver with one product only color and taste altered significantly. These results indicat®
that the texture of certain products is not affected by storage.

O ol ’ %
V l/6 cooking loss 8% el aler A # 20 % added water

ré 4 B 12 16 20 wks

freezing freezing

%o cooking loss 10% added water

figure 1, The cooking loss of pork meat
prepared with 5% NaCl and 5% /&/
10% /b/ end 20% /o/ of added wat®”
ag influenced by the time of
freezing

frozen with additives
/5% NaCl + water/

_ frozen without additive?

freezing
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figure 2, Means for color, taste and texture scores of
various sausages as affected by frozen storage
a/Frankfurter b/ lever sausage ¢,d/ cooked-
smoked sausages e/ mortadella type sausage

Figure 2, shows the color, taste and texture scores of various kinds of sausages that were
8ignificantly 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
Tell in 6 wks while mortadella type product kept its texture score as long as 18 wks,
1ts 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
be observed e.g.with cooked~smoked sausages /c,d/ an initial reduction in the texture was
followed by a temporary increase.

case of cured-smoked pork cuts frozen unsmoked the texture scores significantly altered

during freezing /P < 5%/.

TEXTURE

+4+ figure 3. Means for texture scores of smoked=~
cooked pork cuts prepared from PSE,

+34 DFD Normal and DFD muscles as affected

|, = SN by frozen storage
+2“/ .................. \:“c'
NORMAL "
+14
PSE

3 '§ e 9 12 Whs
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In the figure 3..a definite increase can be seen
in the texture of smoked-cured pork manufactured
from PSE muscles and frozen unsmoked, After 3 wks
of frozen storage texture score of this product
reached the level of smoked cured pork manufectured
from normal muscles when 8lightly decreased.
Texture of cured DFD meats was superior to the
others until the 6P week of storage when fell to
the level of others.

Vacuum packed sliced products stored at 5-7%
occasionally show similar variation in odour and
taste, These are illustrated in the figure 4.

figure 4, Means for odour scores of vacuum packed
b 8liced pressed ham/a/ and for taste
scores of vacuum packed sliced Bologna

> sausage /b/ as influenced by the time
.,:i"‘\V//\\\\\\‘\\ of storage at 5-7°C from 3 different

experiments,

10 i 12
days

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 qdality
traite and not by random errors. The statistical analyeis of these curves also confirms
this hypothesis,

Such variation of quality traits renders difficult to establish the shelf 1ife 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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