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Manufacturing process and food safety analysis of sous-vide production for
small and medium sized manufacturing companies:
Focusing on the Korean HMR market

Eugene Choi' and Weon Sun Shin'*
'Food and Nutrition, Hanyang university

Abstract The present study identified the restrictions on the use of sous-vide products in the Korean HMR market for
small and medium-sized manufacturing companies. A detailed literature review revealed that the HMR market in Korea
is close to saturation. Notably, the technologically advanced products produced using sous-vide seem to display significant
potential to overcome market saturation. The sous-vide method differs from conventional cooking techniques and is
characterized by maintenance of food texture along with flavor enhancement. However, due to the unfamiliarity of the
manufacturers with this method and the unclear food safety regulations, mass food manufacturing companies do not agree
on using this method; hence, sous-vide production is usually undertaken by small/medium sized companies catering
primarily through online marketing portals. This study highlights the various restrictions to the implementation of sous-vide
production, and discusses several practical implications of sous-vide production that would help users of this technique

enter the HMR market.
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Table 1. Advantages and disadvantages of sous-vide production
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Pros

Cons

* Cost benefits: Adding value to basic raw materials by producing chilled ¢ Extra costs: Cost associated with equipment and systems required
prepared meals, tighter portion controls (Cutting food costs by reducing quality management system (Ex: HACCP) to ensure food safety,
materials for enhancing flavors), lower weight loss through retention of higher capital costs of equipment for preparation, vacuum packing,

moisture in packaging, extended shelf life leading to lower wastage

pasteurizing, chilling and storage, higher costs for using devices for

during storage, lower capital costs by centralizing location and option to  temperature control

eliminate central production unit by buying in meals from manufacturer

« Labor cost: Using less-skilled or fewer skilled staff, easier staff

recruitment, rapid service to the consumer, higher productivity in terms

of food produced per man-hour, easier assembly system

* Labor cost: Costs of training all levels staff to ensure quality
management systems, developing recipes, costs of staff to liaise with
suppliers and customers as part of the quality management systems

* Quality: reducing problems due to oxygen, reducing risk of

contamination, superior sensory and nutritional quality, less processing
time by using pre-cooked foods, high quality of service due to less time

on food preparation

* Quality: Increased risk of food poisoning if sous-vide packs are
subjected to temperature abuse

» Marketing: Flexibility offered by a wide menu range, innovative

» Marketing: Ensuring reliable delivery of chilled foods over a wide

concept for the use of technology, wide range of sizes from individual to geographical area, overcoming fears of the consumer on food safety

multi portion for foodservice

through education and confusing between pasteurized sous-vide
products and ‘boil-in-the-bad’ products, setting the price of products to
ensure return on capital invested in equipment, training, etc

Source: Creed & Reeve, 1998
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Table 2. Categories of home meal replacement in Korea

Category Definition Products
Readv to cat Processed meat and vegetable raw materials with food or food additives that can Box lunch. gimban. sandwich. etc
Y be ingested without any further heating and cooking » §1MBAp, >
Food and vegetable raw materials manufactured and processed by adding food or
Ready to heat food additives, which can be ingested through a cooking process such as simple Processed rice, soup, tang, sundae, etc.
heating or through an equivalent method
Food that can be consumed as it is processed by washing, peeling, cutting or
Fresh-cut cutting the agricultural and forest products, or simply processed food or food  Salad, fruits, etc.

additives

Source: Ministry of Food and Drug Safety, 2018
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Fig. 1. Flow-diagram of sous-vide process. Source: Ayub &
Ahmad. 2019, p. 2
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Fig. 2. Flow-diagram: Comparison on commercial HMR product of sous-vide and homemade product of sous-vide
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Table 3. Food safety guideline for sous-vide production

Fo] f5718HS flsiMe 90°CellAM &
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2018). Table 4+ AH]‘: A EAA YeRE

o] A FHE BolFaL vk 2BATL ?UHU‘ T e FHE
AFMe] BaAe] EA ARs dAFRAAFE A A
2o] FH|IE A dA dobde Zolt} Nyati(2000)°] wh=

H FHlE ZE oA 7 283 nAESHE e sqE 37HA

. AF L Clostridium botulinum type E 233t
Ee = ol 3Colx A B S4vF A 2 9]
wjftolh, gk A2l g & = WAL Listeria mono-
cytogenes, =423 Escherichia coli 2 Baczllus cereusgl- e 2
72t FAAE FAEE 718 FAHAA dobdE ¢ U HAF +
AEFS B BAds= T AT F Aok 1?431 U 9 X

Sous-vide manufacturers’s industry standards

1. A mandatory HACCP program in all sous-vide operations that cover raw materials suppliers, processing facilities, distribution and retail locations

2. Government regulations that restrict the production of sous-vide products to qualified facilities

3. The mandatory use of “super-chill” equipment in storage facilities, distribution and retail facilities

4. The mandatory use of time-temperature indicators suitable to the different shelf lives of products

5. Government regulation based on thermal-processing parameters or F values that controls the length of shelf life that can be placed on a product
(F value: Number that quantifies the destructiveness of the thermal energy to a specific reference bacterium)

Source: Bailey, 1998
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Table 4. Pathogens and process classification for sous-vide product

Pathogens and Process classification in sous-vide food

Pathogens classification

Process classification

* Vegetative bacteria unable to grow at refrigeration
temperatures. Pathogens such as E. coli, Salmonella,
Vibrio, S. aureus and Campylobacter are killed by
pasteurization and growth is severely limited in properly
refrigerated foods

* Lightly processed: While cooking can destroy pathogens and is frequently a critical
control point in food safety, it also affects the taste, appearance and texture of the food.
Where the heat treatment is not of sufficient magnitude to ensure inactivation of
vegetative pathogens, safety must be considered on a case by case basis. Shelf-life
should be very limited to prevent multiplication of surviving pathogens and surviving
spoilage organisms will impact storage life

* Vegetative bacteria which are inactivated by
pasteurizing heat treatments but where cells surviving
mild heat treatment could multiply during refrigeration
storage. This includes Listeria, Yersinia and Aeromonas
species

Pasteurized: Short life chilled foods (shelf-life <10 days): Pasteurization heat treatments
will destroy vegetative pathogens such as L. monocytogenes, Campylobacter;
Salmonella, E. coli and Y. enterocolitica. L. monocytogenes is generally considered to be
the most heat resistant vegetative pathogen in high water activity foods. It is also able to
grow anaerobically at refrigeration temperatures. It is therefore the usual target
organism for pasteurization in sous-vide foods. European guidelines recommend that
the minimum heat treatment for pasteurization of a sous-vide food should be the
equivalent of heating for 70°C for 2 min at the slowest heating point. The combination
of pasteurizing heat treatment, chilled storage and anaerobic atmosphere will prevent
the growth of many spoilage organisms, and thus can extend time to spoilage, but the
lack of competition may favour the growth of psychrotrophic anaerobic spore forming
organisms. In particular, concerns exist about the potential for growth and neurotoxin
production by Group II C. botulinum. Consequently it is recommended that shelf-life is
limited to 10 days

Pathogens classification

Process classification

* Psychrotrophic spore forming bacteria that may survive
pasteurization treatments and have the potential to grow
at refrigeration temperatures. This includes Group I
Clostridium botulinum (non proteolytic C. botulinum)
and psychrotrophic B. cereus

* Non-proteolytic botulinum cook: Long life chilled foods are processed at lower
temperatures and times than canned foods with the aim of improving organoleptic and
nutritional quality. The heat treatments used are insufficient to destroy all spore forming
pathogens but combining thermal processing with subsequent chilled storage can
prevent growth of mesophilic pathogens. Psychrotrophic spore forming pathogens
including GrouplI C.botulinum and psychrotrophic strains of B.cereus area potential
hazard. European Industry guidelines are that, in the absence of other controlling
factors, foods with a shelf-life of more than 10 days should be given a heat treatment of
90°C for 10min or a process of equivalent lethality. Although long-life chilled foods are
not sterile, shelf-life is extended typically to 2-6 weeks

» Mesophilic spore forming bacteria that may survive
cooking but are unable to multiply at refrigeration
temperatures. This includes Group I C. botulinum,
(proteolytic C. botulinum) mesophilic B. cereus and C.
perfringens. Growth of this last group can be prevented
by using effective cooling and refrigerated storage

* Botulinum cook: Ambient stable foods: Ambient stable foods can be made by heat-
preserving products in cans, bottles or flexible packaging and have shelf-lives of months
or years. Thermal processing criteria for low acid ambient stable foods are well
established and where foods are subjected to a heat treatment that will reduce the
number of viable Group I C. botulinum spores. The heat resistance parameters generally
applied to Group I C. botulinum are a D121.1°C value of 0.21 min and a z value of 10°C.
The time to achieve a 12-log reduction at 121.1°C would be 2.45 min. This is rounded
up to 3 min to give the “botulinum cook” for sterilization of low acid foods

Source: Stringer & Metris, 2018
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‘ Whole process HACCP certified/ Establishing cold chain system

‘ Fresh raw ingredients/ Low temperature processing

Sous-Vide cooking: All in one bag(Cooking, pasteurization, packaging, storaging, distribution)

Fig. 3. Flow-diagram of sous-vide process for small/medium sized food manufacture’s production. Source: Shin, 2016
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