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Abstract

In order to ensure hygienic end-product realizatibns necessary as soon as possible to the raillising
efficient methods, such as the blast chilling emept. Blast chilling equipment provides food chidjj
optimum, 90 — 120 minutes to +3°C, reaching anriratetemperature of food, especially important ag,she
perishable ready-to-eat product groups (first aaunsain courses and dressings, shacks), includesg dishes,
which are used as a reference model in this st@dsen the fact that in recent years, technologyedasingly
refuse from discrete point, switching to the futesnperatures, a study was conducted as a sepagatedishes
microbiological indicators, they are not chillingchnology to the +3 °C and +7 °C and +11 °C. Rebeaas
carried out inAmica Ltd professional kitchen, using blast chijiequipment, and Microbiology Laboratory of
Faculty of Food Technology, Latvia University of éaulture. The study used two types of Amica Ltdecang
companies more often used for meat dishes - poukagh and minced meat sauce. Research resultstiabw
by combining the food safety standards and costieffcy, chilling end temperature of blast chilling the
range of +3 — +11 °C, followed by further storagdreezer. It was recommended to stop the bladitrahi+7 —
+11°C temperature range, depending on the reqsinetf life for the finished product. It is theredoessential
that the limit, to encourage the blast chilling gess, reducing the length to be able to optimize aberall
process.
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Introduction

Fast chiller as the method used in the world aagemneals for more than 10 years, Latvian,
this technique is used in recent years. In Lathia technology gained popularity in recent
years. It is related to the operation of the inatign, production, knowledge which is needed
to apply the equipment, as well as the Latvian ssio@ to the European Union, which
imposes requirements related to the food businegsivied parties. This is defined by
Regulation EC Nr.2073/2005 The microbiological eniéh for foodstuffs, the Regulation EC
No. 852/2004 on the hygiene and food industry goypgiene practice guidelines for closed-
catering, mobile and temporary facilities (Genéegislation of ..., 2010).

The aim of research is to create innovative sahgtifor fast chilling processes in food
services industry.

Microbiological hazards are the most common mamuree of food related disease and
therefore the microorganisms in food may not bgquantities that pose risks to human health.
(Mar¢enkova T., 2010; Effect of Bacterial Growth ... 18] Fast chilling is a way to reduce
microbiological hazards in food. However, to caw facility dishes are familiar, a chilling
method used, because each dish has its own ch@tcseassociated with both the food
structure, the moisture content and productionrteldgy (RucihS M., 2001).

Previously we don't have research on how the fesaghfe for the consumer if the food cool
for a blast chilling to a temperature of +3 °C &ngher, reaching +10 °C and more. There are
also no studies on how the chilling temperaturedffprocessing food shelf life. From a
business perspective, it is important to minimizsts. Using a method that provides a
specific time, as needed cook and cool, can redlgmtricity costs.

Hot dishes can be cooled in two ways, through #w €hilling units and traditional to be
refrigerated after cooking left to cool a cold wabath, in a container on the work tables, as
well as some food companies are positioned on itharsl to which it is cooled at room
temperature, placing them in cold rooms.

There are many reasons why chilling with the bistling equipment is needed, such as
health security, the efficiency of the building.
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Enterprise, using fast chiller equipment, orgamirabf work is facilitated, prepare hot meals

are chilled and can be stored up to 5 days ingefaitors. (Blast chillers ..., 2010). But good

hygiene practice guidelines for closed-end catecmmpanies determine if a company wants
to set a longer shelf life, may be a microbioloyitesting laboratory where samples are
removed from the dishes and found the microbiokigsarameters. Conversely, if the food is

used for chilling the traditional method of chillimn a cold water bath or in specialized cells,
for good hygiene practice guidelines for publicecaiy enterprises, this must be done within
2 hours after cooking (Good hygiene practice guid2006).

This means that each day is to prepare a particlitdr, for example, in one day cooks

goulash sauce not only for a certain day, but 3 @lays, it is cooled and placed in cold

chambers. Cooking time will save about30%. (Blast chillers..., 2010). By contrast, when
preparing their own meals each day in small quastitare consumed much more power and
resources.

Materials and Methods

This study is based on two frequently used for nusttes- minced meat souce and pork
goulash cooked according to traditional technolegiprofessional pan Metos Futura.
Technological research conducted Amica ptdfessional kitchen; microbiological analysis -
Microbiology Laboratory of Faculty of Food Technglo Latvia University of Agriculture.
Cooked foods quick blast chill&ast Friulinox was used for chilling standard mode (hard),
chilling the product of preparation (+82+84 °C) to a temperature +3 °C, +7 °C, and +11 °C.
Product temperature inside the cabinet was detdnyetthe built-in bimetallic thermometer
(Irinox Blast chillers..., 2010).

For determination of the aerobic colony count (ACSfandard LVS EN ISO 4833:2003
“Microbiology of food and animal feeding stuffs. Huoontal method for the enumeration of
microorganisms. Colony— count technique at 30 degi@” was used. For isolation of the
microorganism’s cultures GPA medium was used. Taedard method usage is required by
Regulation of Eiropean Comission No. 2073/2005 acrobiological criteria for ready-to-eat
foods (Regulation (EC) N0.2073/2005).

Data processing is done with Microsoft Excel teoksverage, standard error and graphics.

Results and Discussion

The study was conducted during the period from &aper 2010 to January 2011. In
experiments using minced meat sauce and pork douf@epared according to a given
technology. Ready meals placed in various GN coataiof 1 kg at 6 and 2.5 cm thickness;
fast chilling standard method (hard) with a chdliperiod of 90 minutes. The samples were
chilled rapidly reaching the end temperature of +€1+7 °C and +3 °C and stored at 72 and
96 hours in a low constant temperature {#5 °C).

Thickness of 2.5 cm

Chilling for 2.5 cm for is started, the food temgeire is +7 °C below normal (+70 °C), which
are chosen by the thickness of +63 °C. Chillingcess, the chamber temperature is -18° C,
but after 15 minutes it rises to 0 °C degrees. Tnisperature is maintained to"82ninute,
after that the cabinet temperature falls to -5l the end of the cycle.

At the end of chilling process the food temperatuae dropped to +9 °C, that is not enough,
therefore, is the reopening of the chilling cycl&e new chilling cycle is initiated by -5 °C
temperature in the cabinet. This means that thehmacutomatically sets the appropriate
chilling temperature- the intensity depending on the temperature digtes chilling cycle
was initiated with the -18 °C). In the second ainglcycle, the cell temperature decreases
from -5 to -19 °C, until food temperature reachds®°€. The total chilling time cycle is
106 min.
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Figure 1. Changes of temperatures during food blasthilling process

Thickness of 6.0 cm

The temperature entering the chilling food is +84G what is 11.8 °C higher than the
recommended. Chilling process, the initial tempe®abf the chamber is -20 °C, what persists
to 28" minute, but installed by the end of the cycle rdtf90 minutes), the temperature in
the chamber is gradually increased to 0 °C, whetalied on the expiry of 90 minutes, but
after 90 minutes of chilling temperature of the ddeas to +18 °C, which is not enough,
therefore is repeated the cycle of chilling procésghe second chilling cycle in 11 minutes
the cabinet temperature fall from -3-tt2 °C, and then quickly goes down to -18 — -20IAC.
this temperature the food is chilled 24 minutegntit again rises to -11 °C and chilling has
been stopped because the food has reached +4 p@raare. The second chilling cycle lasts
39 minutes, but the total chilling time is 129 ntiesi

A comparison of layers

Comparing the collected data, it can be concluded the chilling influence of food start
chilling temperature, and depth of food chillingntaner. At layer thickness 6 cm food
beginning temperature is +80.3 °C (the most by sestperature starts chilling, because the
food in a blast chiller immediately after prepava), and the food is chilled in the
temperature -20 °C 35 minutes, but when the ldyekness of 2.5 cm and the food beginning
temperature is +63 °C, the food was chilled -18f@Conly 15 minutes; after the chilling
temperature is 0 °C and only 90 minutes beforeetiteof the cycle it will again fall to -5 °C.
Comparing the food temperature after 90 minuteflimpican be concluded that the layer
thickness of 6 cm, whereas the +18 °C, the layiekiless of 2.5 cm — +9 °C, that is, two
times lower.

The chilling intensity is different between the tatodies- a layer of thickness 6 cm intensity
is higher and the initial temperature is highemtliae layer thickness of 2.5 cm. Continuing
the chilling cycle after 90 min in both trials, thabinet temperature falls to -20 °C, but the
chilling time at this temperature is different. Ryer thickness 6 cm dish reaching +4 °C,
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temperature in the chamber once again rise to €l 1b@t the layer thickness of 2.5 cm
itis -20 °C.

Chilling expectancy gap for both studies is 31 minlayer thickness 6 cm dish was cooled in
129 minutes, but the layer thickness of 2.5 cm m@6utes, both studies reach the same end
temperature.

If the food to chill only to +11 °C (as confirmeg icrobiological studies), then a layer of
thickness 6 cm requires 109 minutes, but at 2.5ezyuires only 82 minutes.

Storage and microbiology

Ready meals at the end of the chilling process (4@l +7 °C, +3 °C) were stored in
refrigerators at +2 — +6 °C degrees 72 and 96 hours

Goulash 72 h; +3° A

.34

Minced meat souce, 72 h; +3°
1.55

Goulash 96 h; +3°

1.46
Minced meat souce, 96 h; +3 ° i

2.44
Goulash 72 h; +7 °C =
‘ ‘ 2.45
Minced meat souce, 72 h; +7 °C =
| | 246
Goulash 96 h; +7 °C =
| 270
Minced meat souce, 96 h; +7 °C =
| | 378
Goulash 72 h; +11 °C =
| | 366
Minced meat souce, 72 h; +11 °C =

0.0 1.0 2.0 3.0 4.0 5.0

Figigure 2. ACC average number of log CFU g in minced meat sauce and pork goulash

The results (n = 15) shows ACC count, the totalamesults are less than*10FU g*, but
the disappointing results of the tests found twosas & 10° CFU gb).

When stored samples are cooled to a final temperatB0°C, 72 hours, the average number
ACC not exceed the limit — 1.34 log CFU gninced meat and 1,47 log CFU gork
goulash, which confirms the blast chilling equipmenanufacturer's recommendations.
Samples chilled to +7 °C ACC average number is alibe same, within acceptable
standards — pork goulash 2.44 and 2.45 log CEWfgminced meat sauce. Analysis shows
that the food may be chilled by the chosen tectgylo

Most microorganisms evolved in samples cooled fina temperature +11 °C - minced meat
sauce ACC is 3.66, but the pork goulash 3.78 loty GE This is related to sensitive margin
temperature (+10 — +60 °C) achievement of the agweént of microorganisms is to create a
favourable environment. ACC average number of meateeds the limit, so after such a
technology chilled foods considered to be micraigatally unsafe.

When stored samples 96 hours after chilling to @3ACC average number of appropriate
(not exceeding TOCFU g%) - figures are roughly similar to minced meat saand pork
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goulash. Samples chilled to +7 °C over ACC is mihameat in a cream sauce —
2.7 log CFU §. Minced meat sauce organisms evolved more, asc#risbe explained by
different food pH environment. Minced meat sauce&irenment is neutral, as for food
technologies sauce add cream, but the pork goelaghonment is more acidic.

Survey data show that the prepared meat dishek goolash and minced meat sauce), which
are prepared by the process, rapidly chilled aokdtin a low 72 and 96 hours, the test meets
the criteria used for the study, if the chillingdetemperature does not exceed +7 °C. Dishes,
which are chilled to the final temperature of +11, it is recommended to realize a shorter
period of time, up to 48 hours.

Conclusions

The study confirms that the company may be staveddulash, minced meat sauce up to
96 hours in refrigerators and those ready-to-eatlsnare microbiologically safe, if the
preparation is rapidly chilled end temperature of€ and +3 °C.

Investigated food is microbiologically safe for tbensumer, where it is chilled only to
+11°C current notional location (+3°C). Dishes,icuhare chilled to +12C is
recommended to realize a maximum of 48 hours.

Blast chilling process, and finished dishes childd °C, the chilling time is reduced by
an average of 24 minutes (22%) to the finished ditdyer thickness of 2.5 cm and about
19 minutes (15%) at a layer thickness 6 cm, whitdwa blast chilling to optimize the
overall process.

Storing ready-to-eat dishes until 4 days to provide necessary storage conditions:
constant temperature (+2 — +6 °C) in a closed augitén which the finished dish placed
to prevent any contamination.
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