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USE OF “OLD” INNOVATIONS IN THE HOPSTALITY 
INDUSTRY AND THEIR IMPACT ON QUALITY 

OF FOOD - SOUS VIDE

Summary: Sous vide is a French phrase accepted in the hospitality industry 
which is often translated as “in a vacuum” and indeed often (but not always) 
an air is removed from bag before heat treatment of various foods which leads 
to better results in terms of quality foods and which gave name to this method. 
The main feature of heat treatment of foods by the sous vide method is related to 
time setting and temperature control. The modernist chefs accepted the sous vide 
primarily due to perfect control it provides in terms of heat-treated foods when 
it comes to microbiological, health and safety, sensory and nutritional quality 
characteristics, which will be discussed in the paper. The task of this paper is to 
present the main characteristics of this method of heat treatment, which has an 
important application in catering kitchens in recent years. The aim is to encour-
age the caterers to think on the importance and possibilities of application of the 
method of heat treatment in the case of meat, which affects the quality and the 
consumer satisfaction as well.
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INTRODUCTION

Long known and neglected process of heat treatment of foods called sous 
vide has increasingly gained importance in recent years (Baldwin et al. 
2010, 125-150), (Baldwin 2012, 5). Limitations because of opinion that 
sous vide removes the art in food preparation, exceeded the point, because 
this method gives staff in catering kitchens many challenges in preparing 
nutritional, sensory, microbiological and health high-quality food, which 
began to return it successfully to the catering kitchens (Myhrvold, Young 
and Bilet 2011a, 192-222).
Sous Vide is a process of heat treatment of foods that are closed in fl ex-
ible plastic bags and heat treated in an ice bath, combi oven or any other 
system that allows for precise temperature control. Sous vide is a French 
phrase which is often translated as “in a vacuum” (Schellekens 1996, 258), 
and indeed often (but not always) air is removed from bag before heat 
treatment, which leads to better results in terms of food quality (Tešanović 
2010, 45), (Ruiz et al. 2013, 67).
The main feature of heat treatment of foods by the sous vide method is 
not packing or vacuuming but fi ne control of processing that is enabled by 
new technologies related to the time setting and temperature control. Sous 
vide methods can provide results that are almost impossible to achieve in 
traditional ways (McGee 2004, 777-790; Baldwin 2012, 5). The modernist 
chefs accepted the sous vide primarily due to perfect control it provides 
in terms of heat-treated foods (Myhrvold, Young, Billet 2011a, 192-222; 
Gagić, Tešanović and Kalenjuk 2014) when it comes to the microbiologi-
cal, health and safety, sensory and nutritional quality characteristics (Gar-
cia Linares et al. 2004, 371), (Tešanović 2011, 280), Tešanović, Gagić, and 
Kalenjuk 2014).
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The subject of this paper is the sous vide method of heat treatment of 
foods.
The task is to present the main characteristics of heat treatment in the case 
of meat as a method known for quite a while but recently with a signifi cant 
expansion in use, in catering kitchens.
The aim is to encourage the caterers to think on the importance and possi-
bilities of application of the method of heat treatment, which signifi cantly 
affects the quality of food and, equally important, the consumer satisfac-
tion.

1. BACKGROUND OF SOUS VIDE

Use of sous vide method of heat treatment at exquisite restaurants is men-
tioned during 1970s (Baldwin et al. 2010, 125-150). Historical major ap-
plication is related to 1986 in the preparation of meals of Joël Robuchon, 
the legendary French chief whose restaurant Jamin in Paris had three Mi-
chelin stars and had a reputation as one of the best in the world at that 
time, when food processing was part of the experiment of the kitchen of 
Gare de l’Est railway station where food was prepared for Nouvelle Pre-
miere wagon. Restaurant of the express train went to the East, from Paris 
to Strasbourg, whose cramped kitchen should only to warm up previous-
ly heat-treated and prepared food and to serve it as such. Michel Cliche, 
faithful perennial assistant of chief Robuchon was able to heat up food in 
a cramped kitchen of restaurant-wagon without compromising its quality. 
All this was possible because Robuchon’s team prepared food by the sous 
vide method, at the time the new method of heat treatment of foodstuffs, 
which, among other things, allowed the kitchen staff to store and later 
reheated their creations without sacrifi cing any of the nuances of fl avor, 
color or texture (Myhrvold, Young, Ticket 2011a).
The idea of   a heat treatment in a sealed container even then it was not new. 
Through the culinary history the food was wrapped in leaves, immersed in 
fat, coated with salt or putted into animal bladders before heat treatment. 
People have long known that the isolation of food from air prevents food 
spoilage (Myhrvold, Young  and Billet 2011a, 192-222). Signifi cant stud-
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ies of this method of heat treatment began to be performed in 1990, and the 
largest expansion in use was at the beginning of this century (Keller, 2008, 
35-55), (Baldwin 2010, 125-150).

2. ADVANTAGES OF SOUS VIDE

Sous vide is particularly useful for heat treatment of meat and seafood 
for which the time frame when they are perfectly heat-treated is often too 
short when applying traditional methods of treatment.
Although opinions vary as to what is the ideal temperature for some foods, 
it is certainly much lower than the one in the hot pan. Since the tempera-
ture of frying is at least 200 ° C higher than the ideal temperature of the 
center of food, the outside edges of the fi sh for example will inevitably be 
more thermally processed than the center when using a pan.
Sometimes this big difference of readiness is what you want to achieve: 
frying in pan can enable crispy skin and pleasant tastes that arise due to the 
Maillard reaction (Mottram 1998, 416), (Tešanović 2011, 130), but some-
times the temperature variations are simply an inevitable consequence of 
heat treatment method. Just one moment of carelessness can destroy fi sh 
meat.
Perfect duration is further complicated by the fact that food heated by tra-
ditional method continues to be heated even after being removed from 
heat source. Fish removed from the pan has hot exterior which is cooled 
primarily by releasing heat into the center of the food until a uniform tem-
perature throughout the piece. The cook must therefore remove the fi sh 
from the pan well before the center is ready to make it perfectly thermally 
processed until serving time.
Heat treatment by sous vide provides a very good temperature control of 
liquid. The simplest technique is to place packed food packages in a water 
bath or in a convection oven that is set to maintain the desired temperature 
in the center. After that, you just wait for the food to reach the desired tem-
perature, then remove and serve it. In computer-controlled heater, water 
bath with high-quality system of mixing has a deviation less than half a de-
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gree than the set temperature which eliminates overcooking or insuffi cient 
pretreatment. Moreover, when the food is removed from the hot baths, 
central and outer temperatures are uniform and food does not continue to 
be heated or thermally processed.
In addition to the quality, sous vide technique improves control over:
- size portions and
- food hygiene, that can be viewed in terms of health-safe quality.
These are important problems in any catering kitchen. Portions can be 
quickly measured, marked and fl avoured while packing. In preparation of 
individual portions of salmon, for example, olive oil, herbs and spices can 
be added to the bag before sealing and then it can be stored in the refrigera-
tor. The measurement of each ingredient provides a precise portion control 
and consistent quality after heat treatment.
Storing food in sealed plastic bags seems a bit unnatural, but vacuum 
packing signifi cantly reduces: chemical damage caused by oxygen when it 
comes into contact with food. It takes very little time, for natural fat in fi sh 
to oxidize and create an unpleasant aroma. Oxidation is also responsible 
for the fact that pigment called myoglobin in red meat changes from the 
original attractive red in an unattractive brown color.
When apples, artichokes, lettuce and many other vegetables and fruits be-
gin to darken at the intersections this indicates the infl uence of oxygen on 
the enzymes called polyphenol oxidases. Packaging these foods in imper-
meable plastic bags this phenomenon is greatly slows and preserves fi sh 
in fresh condition,  prevents color change of meat, and plants remain fresh 
for much longer without the appearance of dark areas.
The vacuum-sealed plastic bag food is in a completely humid environ-
ment. This moisture prevents ingredients to get dried, which means the 
food prepared by the sous vide method is often much softer and juicier 
than the food that is prepared in a different way.
Bags do not preserve food only from the atmosphere. Food in the sous vide 
package is less susceptible to cross-contamination during preparation and stor-
age in often overcrowded refrigerators of professional kitchens. When done 
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correctly, the heat treatment by the sous vide method may be the best way of 
provision of health and safe food (Tešanović 2010, 65), (Kalenjuk et al. 2013).
However, as with other approaches to heat treatment, proper manipula-
tion of raw and processed food is the most important. General principles 
of hygiene at kitchen apply to sous vide as much as any other method and 
should pay special attention when processed food is cut into portions and 
packaged for later reheating (Myhrvold, Young and Billet, 2011a).
Advantages of  the sous vide method of heat treatment are:
-  control,
- consistency,
- quality and
- safety.

3. THE SOUS VIDE PROCESS OF HEAT TREAMENT

Heat treatment of any food by the sous vide method consists of fi ve steps:
- preparation,
- packaging
- temperature setting,
- time setting  and
- completing.
The process of heat treatment of foodstuffs using the sous vide is shown in 
Table 1 (Myhrvold, Young and Bilet 2011a, 192-222).
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Table 1. Sous vide steps (Myhrvold, Young and Bilet 2011a, 192-222)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5

PREPARA-
TION OF IN-
GREDIENTS

FOOD 
PACKAG-

ING

TEMPERATURE 
SETTING OF 
HEAT TREAT-

MENT

HEAT TREAT-
MENT FOR 

SOME APPRO-
PRIATE TIME

COMPLETING, 
STORAGE I 
SERVING

Cut and make 
portions
Marinate or  
salt*
Fry*
Blanch*
Season*

Put in a bowl 
for heat treat-
ment
Vacuuming
Setting the
thermometer 
*

Select the desired 
core temperature 
of  food
Select the sous 
vide strategy and 
set the temperature 
of the water bath

Determine the 
cooking time from 
recipe, table or 
calculation
Monitor the tem-
perature on the 
thermometer *

Set aside to rest or 
cool down
Reheat *
Cut *
Make portions *
Store *
Serve *

* optional steps
Preparation of ingredients and organization of mise en place for the heat 
treatment sous vide is similar to that in other methods.
When food is sealed in packages, restaurants that use sous vide rely heav-
ily on vacuum sealers like chambers, but there are other, better options. 
The aim of the second step is to create sealed food packages ready for the 
heat treatment and which contain the air as little as possible.
The most important step is to select the temperature of the water bath, 
combined oven or other kitchen equipment, and then selection of process-
ing time. There are no fi rm rules what combination of temperature and 
time of heat treatment gives the best results. Understanding all possible 
options makes it easier to select the best approach for the needs of catering 
facility.
It is possible to use three methods in heat treatment sous vide:
- heat treatment  and serving of food immediately (preparation strategy is 

explained in the table below 2)
- heat treatment and storage of food in the fridge or freezer until use 

(preparation strategy is explained in the table 3) and
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- heat treatment at suffi ciently high temperatures and long enough to 
achieve pasteurization of food (preparation strategy is explained in the 
table 4).

The last step is completing. Cooking-cooling access may require addition-
al work with foods such as cutting the large piece of meat and repacking 
into smaller individual portions. When heat processing the food that will 
be served immediately, many foodstuffs do not require additional actions 
after opening the package and serving it on a plate. However, some foods, 
such as medium-rare steak, just are not tasty without browned exterior 
which requires additional processing.
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Table 2. The Sous vide strategy in preparation of food that is served immedi-
ately after the heat treatment (Myhrvold, Young and Bilet 2011a, 192-222)

HOW 
FAST  
SHOULD 
FOOD  BE 
SERVED?

HOW TO 
KEEP 
FOOD 
AFTER 
HEAT 
TREAT-
MENT?

WHAT 
DOES 
IT TAKE 
FOR HEAT 
TREAT-
MENT OF 
FOOD

WHAT 
EQUIP-
MENT 
WILL BE 
USED 
FOR HEAT 
TREAT-
MENT?

WHAT 
METHOD 
OF HEAT 
TREAT-
MENT 
AND 
STORAGE 
WILL BE 
USED?

WHAT TEM-
PERATURE  
OF WATER 
BATHS 
WILL BE 
USED IF 
FOOD IS IM-
MERSED?

When food 
is served and 
consumed 
immediately 
after the heat 
treatment, the 
chefs have 
the highest 
fl exibility in 
choosing the 
time and tem-
perature. This 
strategy is 
often the best 
approach for 
delicate foods 
such as fi sh, 
seafood and 
softer meat, 
which would 
be destroyed 
if these 
foodstuffs 
are cooked 
as long as 
is necessary 
for methods 
of cooking-
cooling and 
pasteurization.

In a few 
minutes

It should 
not be 
stored

A sealed 
bag with a 
chamber
welded bags
Pulse-sealed 
bags
Bag closed 
by zipper
Oven bag
Open bags
Retort 
pouch
Jar or fi rm 
container

Water bath
Combi oven
Stemming 
pot with low 
temperature
Pressure 
cooker
Autoclave
Improvised 
equipment
Pot on the 
stove

Removing 
when tem-
perature is 
reached
Cooking 
when tem-
perature  is 
reached
Pasteuriza-
tion  for 
cooling
High tem-
perature and 
pressure
Pouring or 
removing
Maturation

Any, as long 
as the food 
does not stay 
for more than 
four hours 
within the 
limits of be-
tween 5 ° C 
and 54 ° C
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Table 3. Sous vide cooking strategy for foods that are cooled immediately 
after the heat treatment (Myhrvold, Young and Bilet 2011a, 192-222)

HOW 
FAST 
SHOULD 
FOOD BE 
SERVED?

HOW TO 
KEEP 
FOOD 
AFTER 
HEAT 
TREAT-
MENT?

WHAT 
DOES 
IT TAKE 
FOR 
HEAT 
TREAT-
MENT OF 
FOOD

WHAT 
EQUIP-
MENT 
WILL BE 
USED 
FOR HEAT 
TREAT-
MENT?

WHAT 
METHOD 
OF HEAT 
TREAT-
MENT 
AND 
STORAGE 
WILL BE 
USED?

WHAT 
TEMPERA-
TURE OF 
WATER 
BATHS 
WILL BE 
USED IF 
FOOD 
IS IM-
MERSED?

Heat treat-
ment and 
cooling were 
developed 
for use in 
large kitch-
ens where 
food must be 
heat-treated 
in advance, 
stored in 
chilled or 
frozen state 
and later 
warmed and 
served. This 
approach is 
also used 
in smaller 
kitchens 
because it 
allows you 
to prepare 
complicated 
meals and 
use of foods 
that need 
long cooking 
time.

Within one 
week
Within 6 
months

Refrig-
erator (1 
° C to 5 
° C)
Freezer 
(below 0 
° C)

A sealed 
bag with a 
chamber
welded 
bags
Retort 
pouch
Jar or fi rm 
container

Water bath
Combi oven
Stemming 
pot with 
low tem-
perature
Pressure 
cooker
Autoclave
Improvised 
equipment

Prolonged 
cooking at 
a selected 
temperature
High tem-
perature 
and pres-
sure
cooling
freezing
Dissolution 
or cooking 
frozen food
Reheating

At least 
54 ° C for 
the time 
necessary 
to achieve 
pasteuriza-
tion
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Table 4. Sous vide cooking strategy of food that is preserved (Myhrvold, 
Young and Bilet 2011a, 192-222)

HOW 
FAST 
SHOULD 
FOOD BE 
SERVED?

HOW TO 
KEEP 
FOOD AF-
TER HEAT 
TREAT-
MENT?

WHAT 
DOES 
IT TAKE 
FOR 
HEAT 
TREAT-
MENT 
OF 
FOOD?

WHAT 
EQUIP-
MENT 
WILL BE 
USED 
FOR 
HEAT 
TREAT-
MENT?

WHAT 
METHOD 
OF HEAT 
TREAT-
MENT AND 
STORAGE 
WILL BE 
USED?

WHAT TEM-
PERATURE 
OF WATER 
BATHS WILL 
BE USED IF 
FOOD IS IM-
MERSED?

Conservation 
is desirable 
when food 
needs to 
stand long 
periods of 
time without 
refrigeration. 
This requires 
special equip-
ment, includ-
ing a pressure 
cooker or 
autoclave. 
Standard jars 
and retort 
pouches will 
withstand the 
high tempera-
tures required 
to sterilize the 
food in them. 
Food safety 
requires 
knowledge of  
the minimal 
cooking time 
for conserva-
tion

Within 6 
months

Room tem-
perature

Retort 
pouch

Jar or fi rm 
container

Pressure 
cooker

Autoclave

Sterilization 
for conserva-
tion

At least 115 
° C
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4. HEAT TREATMENT OF MEAT BY THE SOUS VIDE METHOD

The key of heat treatment of meat by the sous vide method is to achieve de-
sired temperature at the center of meat. Making portions of meat speeds up 
the process because thicker piece requires longer processing time, which 
increases linearly depending on the thickness. Time needed to process the 
meat depends on the initial temperature of food, the size and thickness of 
meat, as well as the types of baths you use (Myhrvold, Young and Bilet 
2011b, 286-296).
Heat treatment of meat by the sous vide method comprises the following 
steps:
1.  Choose foodstuffs and desired temperature. Table 5 shows the fi nal core 

temperatures for certain types of meat.
2.  Set the bath at a temperature that is higher by 1°C than fi nal tempera-

ture.
3.  Vacuum meat with spices, oils or fl uids.
4.  Heat the sous vide while the center does not reach the fi nal temperature.
5.  Optionally, roast meat by any method of choice.
6.  Season to taste.
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Table 5. The best way to cook tender meat by sous vide (Myhrvold, 
Young and Bilet 2011b, 286-296)

MEAT
CORE TEMPERATURE

NOTERARE 
(°C)

MEDIUM 
RARE (°C)

PINK 
(°C)

MEDIUM 
(°C)

Beef, fi let 50 53 56 62
Beef, tender-
loin 54 56 59 62 Meat sliced against the grain to 

obtain  maximal tenderness
Beef, loin 54 56 58 60

Lamb, leg 54 57 60 65

Lamb, fl ank 54 57 59 62

Veal, loin 52 54 56 60

Wild game, 
loin 50 53 58 60

High enzymatic activity may 
cause mushiness, it is recom-
mended to cook at a tempera-
ture which is higher than de-
sired fi nal temperature, use the 
same temperature for a similar 
game

Pork, loin n/a 58 60 62
Pork, fi let n/a 56 59 61
Pork, shoulder n/a 58 60 64

Rabbit, loin n/a 56 59 62
Treatment in a bath set at 72 ° 
C to a fi nal temperature in or-
der to prevent mushiness

Pork, loin n/a 56 58 60

n/a – not applicable

Poultry meat often stands out because of special concern in terms of health 
safety. One of the reasons is that the meat is mainly sold as a whole, with 
skin, which increases likelihood of contamination (Škrinjar and Tešanović 
2007, 183), (Kalenjuk 2010). Another reason is that farmed birds can be 
infected with Salmonella without showing symptoms (Tešanović 2010, 56; 
Kalenjuk et al. 2013). In wild birds, surface contamination can be spread 
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into interior by bullets (Škrinjar and Tešanović 2007, 185). However, some 
of showed temperatures are too low in order to achieve pasteurization; 
in these cases, the time required for pasteurization is marked by n/a (not 
applicable). These low temperatures are used for certain poultry with red 
meat which have been used for centuries in Europe. However, this tech-
nique of heat treatment is not as safe as it is the case with processing to 
pasteurization.
Heat treatment of poultry meat sous vide:
1. Choose food and extreme temperature. The following table shows the 

extreme core temperatures for many species of birds (Table 6 and 7).
2. Set the bath at a temperature that is higher by 1 ° C than extreme tem-

perature
3. Vacuum meat with spices, oils or fl uids.
4. Heat sous vide until meat reaches extreme temperature. Use a sound 

digital thermometer 
5. Pasteurize (optionally). Keep the meat at the appropriate temperature 

for a time period specifi ed in the table to achieve complete pasteuriza-
tion.

6.  Optionally, roast meat.
7. Season to taste (Myhrvold, Young, Bilet, 2011b, 286-296).
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Table 6. The best way of heat treatment of red meat poultry by the sous 
vide method (Myhrvold, Young and Bilet 2011b, 286-296)

MEAT

CORE TEMPERATURE

RARE 
(°C)

TIME RE-
QUIRED 
FOR PAS-
TEURI-
ZATION 
(HOURS)

ME-
DIUM 
RARE 
(°C)

TIME RE-
QUIRED 
FOR PAS-
TEURI-
ZATION 
(HOURS)

PINK 
(°C)

TIME RE-
QUIRED 
FOR PAS-
TEURIZA-

TION (MIN-
UTES)

Duck breast 52 5 h 15 min 54 2 h 17 min 58 30
Goose breast 50 n/a 52 5 h 15 min 55 40
Wood-grouse 
breast 50 n/a 52 5 h 15 min 58 30

Ostrich fi llets 50 n/a 54 2 h 17 min 58 30
Pigeon breast 52 5 h 15 min 54 2 h 17 min 58 30

Table 7. The best way of heat treatment  of white meat poultry by the 
sous vide method (Myhrvold, Young and Bilet 2011b, 286-296)

MEAT

CORE TEMPERATURE

MEDIUM 
RARE 
(PALE 

PINK) (°C)

TIME RE-
QUIRED 
FOR PAS-
TEURIZA-

TION (MIN-
UTES)

ME-
DIUM 
RARE 
(°C)

TIME RE-
QUIRED FOR 
PASTEURI-

ZATION 
(MINUTES)

ME-
DIUM 
RARE 
(°C)

TIME RE-
QUIRED 
FOR PAS-
TEURIZA-

TION (MIN-
UTES)

Chicken, 
breast 58 30 61 13 65 2

Guinea fowls, 
breast** 52 5 h 15 min 54 2 h 17 min 58 30

Pheasant, 
breast** 56 35 54 2 h 17 min 58 30

Quail, breast 50 12 h 52 5 h 15 min 54 2 h 17 min

Turkey, breast 54 2 h 17 min 56 35 58 30

** marinade enriched by yoghurt or enzymes gives the best tenderness
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CONCLUSION

Sous vide is a long known and neglected process of thermal processing of 
foods, which has increasingly gained importance in recent years. Limita-
tions because of opinion that sous vide removes the art in food preparation, 
proved to be wrong, because this method gives staff in catering kitchens 
many challenges in preparing nutritional, sensory, microbiological and 
health high-quality food, especially when the meat is in question.
Knowledge of temperatures and time of heat treatment that will provide 
desired quality of food are key to realize this, which can be achieved in 
different ways.
The question is what level of knowledge of employees is in the hospitality 
industry in terms of this method of heat treatment, and why they believe it 
can be applied only by means of expensive equipment, purpose-designed 
for such ways of thermal processing of foods. If we take into account the 
importance of customer satisfaction within the hospitality industry, it can 
be concluded that staff training is priceless, and quality does not require 
expensive equipment, but only knowledge.
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