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In Hungary, at the Central Food Research Institute experiments were carried
out on the investigation of the liquid nitrogen spray freezing system.

Now, briefly I should like to review the experimental results of freezing of
beef cuts.

The freezing experiments with beef cuts were aimed on the one hand, at the
comparison of liquid nitrogen spray freezing with air blast freezing and, on
the other, at the investigation of the effect of freezing rate on meat qua-
lity.

Liquid nitrogen spray freezing was performed in a tunnel system experimen-
tal equipment. The slices of meat were frozen first by reducing their tempera-
ture to — 1 °C by the introduction of cold nitrogen gas, and then adjusting
the final temperature to — 30 °C by spraying liquid nitrogen on the surface of
the slices.

For air blast freezing too, a tunnel system experimental equipment was used,
in which the air temperature was — 40 °C, and the flow rate of air was 1.8
m/sec. The final freezing temperature of the meat slices was the same as in
the experiment with liquid nitrogen, namely --- 30 °C.

In the freezing experiments the thickness of the sliced beef was 2 cm, their
weight was between 170 and 200 g. The slices were frozen without preliminary
cooking or packing.

In order to determine and to compare the effects of freezing rates on meat
quality we investigated the wight loss, dripp loss, cooking loss, colour, texture
and sensory evaluation. To compare the liquid nitrogen freezing and the air
blast freezing systems, the freezing time and the average linear freezing rate
were investigated.

Weight loss during freezing was determined by weighing the individual
slices before and after freezing.

For the determination of drip loss, frozen slices of meat of known weights
were packed into moisture proof plastic pouches. Thawing temperature was
1 “C, thawing period was 48 hours.

For the determination of cooking loss, the frozen meat slices were packed
irto aluminium foil bags. After thawing the slices were heat treated at 180 °C,
for one hour. Loss of cooking was determined from the weight loss during
heat treatment.
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The colour of samples was determined before and after freezing using
(zardner’s Colour Difference Meter.

The texture of the samples was determined before and after freezing, using
the Instron equipment. Before the experiment the slices were sealed bags,
then the samples were heated to 80 °C, for one hour. After heat treatment
1 % 1 X 2 cm sections of samples were compressed between 1 cm jaws.

The sensory evaluation of cooked meat was performed by a panel of
ten members, using the triangular testing procedure. Appearance, taste,
tenderness and juiciness were investigated.

The freezing time was determined by the temperature the core of slices
hetween - ten and — 30 °C.

The average linear freezing tate was determined from the freezing
curves by the temperature of the core between 0° and —5 °C.

From the freezing experiments the following more important results were oblained :

At first: The freezing times and freezing rates obtained. The freezing time
was 20 minutes in the case of liquid nitrogen spray freezing, and 40 minutes
in the case of air blast freezing.

The average linear freezing rate was 15 em/hour in the case of liquid nitrogen
and 4 em/hour in the case of air blast freezing.

Secondly: The effect of freezing rate on the quality of frozen sliced beef.

The results of the experiments have shown that weight loss during freezing
was significantly lower when liquid nitrogen spray freezing was used, namely
1.0%,, than in the case of air blast freezing, namely 1.5%,.

No significant difference was found in thawing drip losses applied the liquid
nitrogen and air blast freezing systems, namely 3.99, and 4.39%,.

While the loss on cooking of meat frozen by liquid nitrogen process was
somewhat higher than of the meat processed by the other system.

The total weight loss during freezing, thawing and cooking was practically
same in the range of 4 to 15 cm/hour average linear freezing rates.

After thawing the colour of the meat frozen by liquid nitrogen spray system
was according to the results of instrumental measurement slightly paler, but
the difference was not perceptible to the naked eye.

There was no significant difference in the textures and eating qualities of the
meat slices frozen by the two different systems.

From these results it has been found that in the case of liquid nitrogen spray
freezing system, the freezing time was 509, shorter, and it gave about four
times faster freezing rate than the air blast freezing.

No difference was found in the quality of sliced beef between 4 and 15 cm/
‘hour average linear freezing rates.

Zmrazovanie kvapalnym dusikom

Stuhrn

Autor, pracovnik ustredného vyskumného ustavu potravindrskeho v Budapesti,
oboznamuje s vysledkami zmrazovania hovadzich reziiov, 2 em hrubych o vdhe 170—
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200 g, Zmrazoval sprejovo kvapalnym dusikom a v pride chladného vzduchu. Sledoval
dobu zineazovania, inedrnu ryehlost, vihowvi stratu, farbu, kvalitu tkaniva a senzorické
vvhodnotenie, Pri zinrazovani levapalngm dusikom bola doba 2-razy kratdia a linedrna
rvehlost 4 vazy VA& a viahovd stratg o 50 Y, mensia. V ostatnych ukazovateloch boli
vysledky zhiuba rovnalé.

SoAOPAFKIMBAHUE ¢ TOMOILIO HKITROTO A30TA
BriBo (b

ABrop, padoTHUR CATPANLHOIO  HAYITO-UCCTeI0BATEILCKOIO  AHCTUTYTA  THILCBOH
TPOMBIUZICHEOCTH B 1. Dy lameiite, IPUBOLNT Pe3Y.ILTATLL 3aMOPAKABAHUA I'OBIKLUX OT-
DIBHLIN WOTIIeT, TOJNHON B 2 ¢M 1 BecoM B 170—200 1. 3aMOopaKMBaHUe TpOLc X010
¢ TOMOILI0 PACUTLIATOITCIO FRICIRON0 a430Ta N B ¢Tpye X0J0THOIO Bozdyxa. On asydar
TTPOLOIANTE hHOCTH BPEMEHN 3aMOPaKHBAHNA, JLIHCHAYIO ¢KOPOCTh, LIOTEPH B BeCr. (BT,
RAUCUTBO THAHI I OpraHOaenTRUCCKY0 OTeHRY. Ilpu 3aMopasREBAMUI FKUIKMUM d430TOM
HPOIOIRUTC I BHOCTL BPeMeHl OnTa B J(Ba padd KOpoue, TUHMEHIAA CKOPOCTh BUCTBC UG G0ulb-
e i LLoTepll B Bece Ha 00 9) MeHpme. N OCTaNbHBIX L0RABATeACH PE3YALTATHT (bl ipuiimil-
BUTCIBHO OANTIHKOBLL.
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