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Abstract

Experiments have been carried out at the Latviaréisity of Agriculture Department of Food Technoto@he
aim of the present study was to investigate effépasteurization regimi®r salad with meat and mayonnaise to
maintain its quality. Salad samples were packedaouum using conventional packagifigns as well as
environmentally friendly plasticized poB+hydroxybutyrate (PHB) and polyactic acid (PLAN# foreseen for
food packaging, applying pasteurizati®o(s vidgVacuum packed salad samples were placed in pewsihe

of 200x300 mm, PHB (thickness 7n), and PLA (thickness 4Pm). Mass of sample 200£1 g in each pouch
from witch substantially all air was removed priorfinal sealing orMULTIVAC A 300/16 Following-up by
thermal treatment in water bat@lifton Food Range(Sous vidg in different temperature +60+0.5 °C,
+65+0.5 °C, and +70£0.5 °C, including warming upot3.0 min, different holding time, and followingfférent
cooling time. The cooling occurred in two stepswvimter artesian well at +10+1 °C temperature fallgaby ice
water cooling at +3+2 °C. The quality of meat salad in mayonnaise deftned by measuring of total plate
count (CFU/g) of micro-organisms; from it were detged optimal pasteurization temperature andedlttnent
process in time. A control sample without any presgves was packed in conventionally used polyglepe
(PP) trays covered with non hermetical. MiBbus videtreatment of meat salad in mayonnaise at ambient
temperature in water bath +65+0.5 °C in total therimeatment time within 50 min, including warmimng

15 min, holding time 20 min and core temperatursashple +63+0.5 °C and following total cooling tite min
does not have influence on the consistency of sakmed cut down the total microbial colony count.
Environmentally friendly packaging films plasticzé’HB and PLA could be successfully used $Saus vide
thermal food treatment at the temperature not hitiren +63+0.5 °C

Key words: salad with meat and mayonnaiS®us videgpackaging, shelf life.

Introduction

The market for ready-to-eat products has becomeagl@€onsumers expect and demand safe,
high quality fresh produce every day. An innovatagproach to packaging that can increase
shelf life of ready-to-eat products is necessarie produce industries for ready-to-eat
products are looking for increasingly to sophidech plastic films packaging to ensure
consistent high quality, protection form injuringnsuring cleanliness, and reducing disease
with ever increasing shelf life (Church, Parsori)®.

The market for different kinds of salads with mayaise has become popular in the recent
years in the Baltic States. Last century in thes@0at kind of salads were popular only in the
coffee-bars, in the 90’s it was possible to findtjaeveral kind of no packed salads on the
market, but in 1996 the first salads in the paakagboxes came at sight at the market
showcases. Packaging boxes were plastic PE oray® with non hermetical lids. The main
idea of salad packaging in the plastic trays cofrega Europe. In 2000's Europe’s idea was
adapted in the Baltic States. Now, in 2008 it isgiole to find in the commercial network
salads in different forms packaged in plastic cioits with non hermetical lids, as well as
salads packaged in vacuum or modified atmospheradSusiness in Baltic States at the
time being is constantly growing and it is a vencaessful one. Assortment of salads in
mayonnaise will continue to grow in the future. kinovative approach to packaging that can
increase shelf life of salads is necessary. Readat products need a preservatives or mild
pasteurization to give them a commercially accdptabelf life (Ghazale, 1998).

The term ‘Sous vidé means “under vacuum” and describes a processicignique whereby
freshly prepared foods are vacuum sealed in indaliggackages and then pasteurized a time
temperature combinations sufficient to destroy vatjee pathogens but mild enough to
maximize the sensory characteristics of the prddu@Galimpin-Johan, 2007; Jang,

! Hyytia-Trees, E., Skytta, E., Mokkila, M., KinnuméA., Lindstrom, M., Lahteenmaki, L., Ahvenainéh,and
Korkeala, H. // Safety Evaluation 8bus VideProcessed Products with Respect to NonprotedBlostridium
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Lee, 2005). General processing steps involvefidas videare preparation of raw materials,
vacuum packaging, pasteurization, chilling/coolinbilled storageé Sous videnas long been
used as a method for cooked catering products améneing quality compared with
conventional methods. TH&ous viddgechnologies for ready-to-eat meals developed theer
last 20 years as food service industry’s need tmine more efficient while simultaneously
satisfying the consumer’s growing demand for highaality in food and food services
(Nissenet al, 2002). Products treated wious videare being increasingly used in the retail
market. UsingSous videghe products offers greater microbiological saféyger shelf life
and flexible storage logistics. Ti®&ous videeconomic benefits include better use of labour
and equipment through centralized production antereled shelf life due to vacuum
packaging, which by excluding oxygen inhibits oxida processes and growth of spoilage
organisms (Pailet al,1999; Rhodehamel, 1992). The shelf life @@us vidgroduct can be
as long as 42 days (Schaffner, Labuza, 1997).

Literature studies concluded that the safetySols videproducts needs to be carefully
evaluated product by product. Time-temperature déoations used in thermal treatments
should be re-evaluated to increase the efficierfcprocessing, and the use of additional
antibotulinar hurdles, such as bio preservativesull be assessed (Waegal, 2004). The
effects ofSous vidgpackaging upon the sensory characteristics okehibreast and of sliced
potatoes in cream both immediately after cooking—80 °C ) and following subsequent
chilling, chilled storage and reheating — higheddrdc scores were associated with higher
flavors and juiciness scores for chicken and witihér flavor and moisture scores for potato
(Church, Parsons, 2000). Salads in mayonnaise @patmmroup of ready-to-eat foods with
high risk and relatively few data have been pullision the survival and growth of spore-
forming bacteria in those products packed by sévpexkaging technologies. Several
guidelines give interpretation of microbiologicahadysis of some ready-to-eat fodds
(Ohosone, 1997), but there is not mentioned, thadd products are salads in mayonnaise. A
novel process for preparing a pasteurized meatagdtable containing salad in mayonnaise
having a long shelf-life under refrigerated storages proprietaryy This process includes
essential steps of acid treatment to pH 4.5 andte855 °C temperature-short time bulk heat
treatment before packaging. US Patent 5114733 1 96fates to a process for preparation of
salad mixture with oil emulsion not requiring amegervatives. Prepared salad is placed in
container and air tight closed, pasteurized undereased pressure, refrigerated and storage
time achieved several weeks. Another finding is Ri8ent 5320856 (1994yvhich informs
about separate independent ingredients specificntilestabilization treatments, cooling and
after combination into the desired complex foodckrtwhich is finally sealed in a package.
The aim of the present study is to investigate éfffiect of pasteurization for each of
21 variants of salads with meat and mayonnaiseni dut the best treatment regime to
prolong the shelf life without hazardous influemeethe quality.

botulinumby Use of Challenge Studies and Predictive Mialagical Models. 1999. Source:
http://www.pubmedcentral.nih. gov/articlerenderifagtid= 91810 &tools =botresource used on 20.05.2007.

! USFDA /I Food Code Annex 6 Food Processing Cate2005. Source: http://www.cfsan.fda.gov/-
arcobat.fc05-a6.pdfesource used on 29.01.2008.

2 Food Safety Authority of Ireland. // Guidelines the Interpretation of results of Microbiologioahalysis of
some Ready-to-eat Foods sample at Point of Sale/idaBece Note No.3, 2001. Source
http://www.fsai.ie/publications/quidance notes/qmui, resourse used on 30.01.2008.

% United States Patent 4191787 1980. // Proces$feparing a Pasteurized Meat-Containing Salad. .1980
SourceAvailable at:_http://www.freepatentsonline.com/4T8T.html; resource used on 29.04. 2006.

* United States Patent 5114733 1992. // ProcesBriparing a Salad Product and an Emulsion Theref6g2.
Source:_http://www.freepatentsonline.com/5114738lhtesource used on 29 04.2006.

® United States Patent 5320856 1994. // Method dfidrComplex Food Articles Having Prolonged Shét-|
1994. Source: http://www.freepatentsonline.com/BEBhtm| resource used on 29.04.2006.
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Materials and Methods

Experiments have been carried out at the Latviavéfsity of Agriculture Department of
Food Technology. The object of research is saldtl wieat in mayonnaise. Meat salads in
mayonnaise produced for a local market were use@xXperiments. The ingredients in the
salads were potatoes, cooked beef, boiled eggkledicucumbers, salt, and mayonnaise
Provansa purchased on the local market. Twentyddfferent types ofSous viddreated and
control samples were evaluated. The details of xatare described in the Tablel.

Table 1
Performed experiments of salads with meat in mayoraise
. Cooling time, min
?am_ Packaging | Packaging Pas:_eun- Heating Hold- By artesi By ice
pie No. material technology zation time, ng yanesian | - \yater
tempera- min time, water (+1-2)
ture, °C min (+1041), °C °C !
1. PA/PE Sous vide 65 15 20 15 0
2. PA/PE Sous vide 65 15 20 5 10
3. PA/PE Sous vide 65 15 25 5 10
4, PA/PE Sous vide 65 15 15 5 10
5. PA/PE Sous vide 65 15 20 5 5
6. PA/PE Sous vide 70 15 20 15 0
7. PA/PE Sous vide 70 15 20 5 10
8. PA/PE Sous vide 70 10 15 5 10
9. PA/PE Sous vide 70 10 10 5 10
10. PA/PE Sous vide 70 15 20 5 5
11 PA/PE Sous vid 60 15 20 15 0
12. PA/PE Sous vide 60 15 20 5 10
13. PA/PE Sous vide 60 15 25 5 10
14. PA/PE Sous vide 60 15 30 5 10
15. PA/PE Sous vide 60 15 20 5 5
16. PA/PE Vacuum - - - - -
(control)
17. PE Air - - - - -
containers | ambiance
18. plasticized | Sous vide 65 15 20 5 10
PHB
19. PLA Sous vide 65 15 20 5 10
20. PLA Vacuum - - - - -
21. plasticized Vacuum - - - - -
PHB

Salad samples wer&ous videpacked in vacuum using conventional PA/PE film and
environmentally friendly in Brazil commercially ptocedplasticized polyB-hydroxybutyrate
(PHB) film pouches, thickness of films wer&+2 um. Polylactic acid (PLA) film foreseen
for food packaging thickness of 404in, was used as well. Salad with meat in mayonnaise
was placed in PA/PE (thickness 20/48n) pouches with barrier properties size of
200x300 mm and sealed by chamber type machine MUATI A 300/16. As a control the
meat salad in mayonnaise without preservativespaaked in traditionally in retail used PE
containers covered with non hermetical lids. Massazch sample was 200+1 g following-up
by thermal treatmentSpus vidg in water bath Clifton Food Range in different mmmature
+60+0.5 °C; +65+0.5 °C and +70%0.5 °C, includingrmveng up 15 or 10 min, different
holding time (10; 15; 20; 25; 30 min), and follogiby different cooling time (10; 15 min).
The cooling occurred in two steps: by water frortesian well at +10+1 °C temperature
following by ice water cooling at +1 to +2 °C. Aftprocessing, samples of each salads were
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stored at +6+0.5 °C. Microbial population in saladgh meat in mayonnaise was assessed in
the next day after packaging and pasteurizatiowrdbiological quality of selected samples
wasevaluated by the methods of the Guidance Note Nif.l8land (2002) They conform
the prepared mixed vegetable salads as well asedookeat belonging to category D,
accordingly acceptable till CFU$6<10". The principal spoilage mechanisms that limit the
shelf life of cooked and processed meat productth@®dient of salad in mayonnaise is
microbial growth. The results were processed byheraatical and statistical methods. Data
were subjected using The Friedman’s test usingtdestical analysis software SPSS 16.0 for
Windows, significance was defined at p<0.05.

Results and discussion

The remaining CFU, § of micro organisms in pasteurised samples of nsedad in
mayonnaise (cooked beef, potatoes, boiled eggklepiccucumbers, and mayonnaise)
accordingly Table 1. is showed in the Figure 1.
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Figure 1. The total plate count values of salads

The horizontal line in the Figure 1, according ke tguidelines from the Note No. 3 of
Ireland (2002)represents the acceptable maximum number of badtgrCFU, §'<7).

The results of Friedman’s test showed that theeenat a significant difference between the
samples 1 to 15; 18 and 19 (P>0.05), while theedsfice exists between previously
mentioned and samples16; 17; 20 and 21 (P<0.0%. ldlvest CFU could be reached
applying theSous viddreatment at the temperature in the water bat8.50°C (samples 6
to 10, Table 1), nevertheless consistence and cofgquroduct has beerhanged, and it is not
attractive point for consumers. Applying pasteursatemperature +60+0.5 °C in the water
bath the remaining CFU is higher (samples 11 to Thg besSous videghermal treatment
regime could be suggested using ambiance temperiattine water bath +65+0.5 °C (samples
1 to 5, Table 1). In this case the consistencelafds has remained similar to fresh prepared
product before pasteurisation. This process induitie essential steps of meat-containing
salad with mayonnaise packaging in individual pas;tHrom which substantially all air has
been removed prior to final sealing of containdadlowing-up by thermal treatment of
hermetically sealed pouches in water bath at amkiemperature +65+0.5 °C in total
treatment time within 50 min, including warming d® min, holding time 20 min at
pasteurization temperature in the core of samp&t@% °C and following cooling withit5

! Food Safety Authority of Ireland. // Guidelines the Interpretation of results of Microbiologioahalysis of
some Ready-to-eat Foods sample at Point of Saliela@ce Note No.3, 2001. Source
http://www.fsai.ie/publications/guidance_notes/gm. resourse used on 30.01.2008.
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min. The cooling occurs in two steps: by water frartesian well at +10+1 °C following by
ice water cooling at +(2) °C. Experimental data proved, that environméntéiendly
packaging films plasticized PHB and PLA (samplestf 19) could be successfully used for
Sous videthermal food treatment at the temperature notdrighan +65+0.5 °C and the
pasteurization effect is similar than using conieral packaging films. The total count of
micro organisms in salads packed in not hermeyicdtised PE containers at air ambiance as
well as in vacuum packed pouches was Ig CFU>§ (samples 16 and 17).

Conclusions

Mild Sous viddreatment of meat salad in mayonnaise at amldg@nperature in water bath
+65+0.5 °C in total thermal treatment time withi@ &in, including warming up 15 min,
holding time 20 min and core temperature of sampig+0.5 °C and following total cooling
time 15 min does not have influence on the consistericyatads and cut down the total
microbial colony count. Environmentally friendly giaging films plasticized PHB and PLA
could be successfully used f8ous videghermal food treatment at the temperature notdrigh
than +65+0.5 °C.
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