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EXECUTIVE SUMMARY

In England and Walesthere has been an increasein the reported incidenceof food
poisoning in recent years. Notification of cases hasrisen from 70,130 in 1993 (CDR
1996) t0 86,316 in 1999 (CDR, 2000). It has been suggested that 15% of cases
originate in the home (Djuretic, 1996).

There have been relatively few studiesinto the domestic handling of raw mest,
athoughit has been shown that risky food handling behaviours are prevaent in the
home. Worsfold and Griffith (1997) studied the food saf ety behaviour of 100 people
in their own homes and showed that basic food handling practicesindicated great
potential for cross contamination, of which the participantsseemed to be unaware.
Further work on the identification of food safety risksin the home, quantification of
these practices and verificationof microbiological contamination in the domestic
environment are essential to support the adoption of successful methodsof reducing
food poisoningincidencein the home. Theaim of this study wasto assess the nature,
extent and persistenceof cross contamination from different cuts of meat and different

preparationmethods

Each week 5 consumerscooked one of fiverecipes: whole chicken, chicken stirfry,
beef burger, beef casseroleand pork tenderloin. All preparationstook placein the
custom designed 'domestic’ kitchen at CCFRA. To enable observationof the
practical preparation, avideo camerawasinstalled in the kitchen.

Prior to thefirst person cooking each week, thekitchen was thoroughly cleaned.
Swabswere taken prior to cooking and after each participant had cooked. Thelevels
of Total Viable Count and Enterobacteriaceaewere enumerated for various areas
within thekitchen. Air sampling was carried out in two positions after each person
had cooked.



Theresultsindicatethat, as would be expected, the various surfaces tested withinthe
kitchen exhibited higher bacterial levels and henceindicated greater cross
contaminationrisk when recipes were followed that included greater consumer
handling of the raw meat. The highest counts werewhen the beef burger was
prepared, followed by the beef casserole, chickenstir-fry, pork chop and finally the
whole chicken.

The persistencestudiesindicated that for most areastested, the bacterial levels (TVC)
had decreased within 48 hours; in most casesthis occurred withinthe first 4 hours.
The study also indicated that areas such as handles, drawers, taps and oven controls
could be contaminated by touch after raw meat had been handled.

The chopping board resultsindicated that bacteriacould survive and in some cases
grow within a48 hour period after contamination. The levels of contamination were,
aswould be expected, higher on chopping boardsthat were used morein therecipe.
The order of contamination was beef burger, beef casserole, chickenstir-fry, pork
chop and then whole chicken.

However, for dishclothsand teatowels, the bacterial level sincreased within the
testing period. Thisislikely to bedueto their use to clean/wipe dirty handsand
surfacesand their ability to contain moisture.

Enterobacteriaceae were only isolated from dishclothsand teatowels. Aswiththe
TVC, thelevel of these organisms present on the dishclothsincreased during the 438
hour test period. The highest level wasfound after the beef burger was prepared.

Theair sampling results showed that the TV C levelswere generally highest when the
beef burger was prepared. This islikely to be due to the amount of handling of raw
meat that was required. The countswere higher for all recipesafter the 3rd/4th and
5th consumer had cooked. However, the persistencestudy illustratedthat the levels of
bacteriain the air decreased after 24-48 hours.



The conclusions from this study are that the spread of bacteriawithin the domestic
kitchen environment occurs after preparation of raw mest recipes. The extent to
whichthis occurs dependson the amount of handling that is necessary in preparation
and possibly thetype of meat. Thisstudy revealed that the preparationof burgers
using minced beef exhibited the greatest tendency for cross contamination. Previous
work has shown mince beef to be among the four most common meats bought, both
on aweekly and fortnightly basis. Thus, the potentia for cross contaminationin the
kitchens of meat consumers ishigh.

Tapswere shown to be important areas that become contaminated with bacteriaafter
handling meat. Most consumersin thisstudy used their fingersto turn taps on and
off, which suggeststhat fingers may become re-contaminated even after hand
washing. The potential for food poisoning may beincreased if contact with foods that
need no further cooking occurs after touching contaminated taps.

It isclear that using dishclothsand teatowelsover relatively short periodsof time (4
days) can producealargebuild up of bacteriawhichis persistent for at least a further
48 hours. Consumer habitsshown in this study included using dishclothsto wipe
hands and using teatowelsto dry hands. The potential risk of contaminatinghands
from these clothsis clear.

The potentia dangers of chopping boardshave been clearly shownin this study.
Despitethe majority of consumerswashing chopping boardsin hot soapy water,
bacteriapersist and in many instancesincreased in numbersover time. Thishas
obviousimplicationsif chopping boardsare used at a later date for foods needing no
further preparation.

It isclear that athough in many instances the consumers appeared to be hygienicin
their practices, actions taken do not alwaysremove bacteria, some of which may have
the potential to causefood poisoning. Infact some actions, such asthe prolonged use
of dishclothsand teatowels, serveto increasetherisk of contamination.
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1 INTRODUCTION

11  Background

In England and Wales there has been an increase in the reported incidence of food
poisoningin recent years. Notification of caseshasrisen from 70,130in 1993 (CDR,
1996) to 86,316 in 1999 (CDR, 2000). It has been suggested that 15% of casesoriginate
in the home (Djuretic, 1996).

Raw red meat and poultry can be vehicles for the carriageof pathogenicbacteria, which
causefood poisoning. Raw meat, including poultry, may act as asource of Salmonella
and Campylaobacter, which are causes of food poisoning. Other food poisoning bacteria,
including some strainsof Escherichia coli, may aso be present inraw meat. It hasbeen
suggested that many people do not consider the domestic environment a place with ahigh
risk of food poisoning and feel that the responsibility of lowering risks of food poisoning
lieswith the food manufacturersor restaurants (Worsfold and Griffitli, 1997). Thus, the
implicationsof incorrect handling of raw meat may not be apparent to the consumer and
So risks may be increased.

There have been relatively few studiesinto the domestic handling of raw meat, although it
has been shown that risky food handling behavioursare prevaent in the home. Worsfold
and Griffith (1997) studied food safety behaviour of 100 peoplein their own homesand
showed that basic food handling practicesindicated great potential for cross
contamination, of which the participantsseemed to be unaware. A previousstudy by the
same authorsidentified the principal causes of cross contamination in domestic food
preparation as faulty food handling techniques, poor persona hygieneand alack of
facilitiesfor the segregationof raw and cooked foods (Worsfold and Griffith, 1996).
Further work on the identificationof food safety risksin the home, quantificationof these
practices and verificationof microbiological contamination in the domestic environment
are essential to support the adoption of successful methodsof reducing food poisoning
incidencein the home.
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12 Aim

To assessthe nature, extent and persistenceof cross contaminationfrom different cuts of
meat and different preparation methods.

1.3  Scope

Thisreport constitutesthe third phase of the FSA funded project: Microbiol ogica Risk
Factors Associated with the Domestic Handling of Meats. Thefirst qualitative phase
identified consumer practices, and in the second phase they have been quantitatively
addressed. Further laboratory microbiological studieswill completethis project.
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2. METHODS

2.1 Recruitment

Participantsin the observationa kitchen work wererecruited by an external professional
recruitment agency. A pre-recruitment questionnairedesigned by CCFRA was completed
for each respondent (see Appendix 1). A quotawas set for age, gender, social classand
household composition. Recruitment was carried out over the five week period of the
study. Respondentswere pre-recruited on the basisthat they werefamiliar with the
preparation of the meat dish they were being recruited to make, i.e. they preparedthe dish
at least once amonth. Respondents who fit the criteriawere then invited to attend their
session at CCFRA on acertainday and a astatedtinie.

2.2  Respondent Details

Respondentswere recruited to aspecific quotaand Table 1 shows detailsof the
respondents.

2.3 Fieldwork

Thefieldwork took place over afiveweek period beginning on 23 July 2001. Each week
5 respondentscooked the designated recipefor that week (Table2). Inorder to facilitate
microbiological testsit was necessary to pre-recruit two persons on Monday, two on
Tuesday and one on Wednesday morning of each week.
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Tablel: Respondentdetails

Gender Age _ Recipe Prepared
Male 18-24 Whole Chicken
7 (28%) 312%) 5 (20%)
Female 25-34 Chicken Fillets
18 (72%) 3 (12%) 5 (20%)
35-44 Burgers
8 (32%) 5 (20%)
45-54 Beef Casrole
8 (32%) 5 (20%)
55-64 Pork Chops
3(12%) 5 (20%)
25 25 25
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Table2 Organisation of practica kitchenwork

Recipe

ii’ B 1 \Wholeroast chick
..'ri oler icken

.| Chickenstir fry

. | Home made burgers
Beef casserole

Pork chops

All preparationstook placein the custom designed ‘domestic' kitchenin the Consumer
and Sensory SciencesDepartment & CCFRA. Thekitchen was adapted so that all
utensls, crockery, pans, food ingredients and cleaning materia s needed for the session
werein clearly labelled cupboards. All other cupboardswere taped shut to prevent time
wasting searching. The sessionstook approximately one hour and thisincluded
preliminary instructions, practical work and debrief. The participantsweregiven an
instruction sheet (see Appendix 2) and arecipesheet to follow (see Appendix 3).

All practical sessionswererecorded on video and an incentiveof £20 was offered on
completionof thetask. Inorder to promotenatura behaviour, respondents were not
informed specifically that their hygiene practiceswere being observed. They were
instructed totry and behave as much as possiblehow they would do in their own home
and informed that they had been recruited in order to observe the different ways different
peopl e prepared variousrecipesin adomestic environment.
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24  RecipeDevelopment

241 Recipes

The practical sessionsfor each week were developed to includethe preparation of
different types and cutsof meat. Those meatsidentified in previous quantitativework
(Newsholme, 2002) as being most commonly purchased were chosen for therecipes. The
mesat dishes cooked each week can beseenin Table2 (see Appendix 3 for full recipe
sheets). Therecipeswere designed so that each oneinvolved asimilar preparationtime.
Thusfor some of the recipesit was necessary to prepare an additional dish, e.g. a dessert.
It wasimportant to ensure that other ingredients used for the recipesdid not contributeto
the bacterial load, to enable assumptions that contamination resulted from meat handling
aone. For thisreason, fresh foods (with the exception of pasteurised egg, milk and pre-
prepared onion) were not included in therecipes. Once recipes were compl ete,
respondentswere asked to clear up and wash up asthey would do at home, thus
completing their task. For disheswith long cooking times, respondentswere not required
to remain until the dish was cooked. Section2.4.2 explainsthe rationale behind the
choice of each recipe.

2.4.2 Rationalefor RecipeSedlection

Whole chicken

Whole chicken was selected not only becauseit wasidentified as the being consumed by
90% of consumers, but al so because many consumersindicated that they washed whole
chickensbefore cooking (Newsholme, 2002). Dueto the fact that preparing awhole
chickenisafairly simpleand speedy task, consumers were asked to make stuffing balls
and a packet dessert. Thisnot only gave consumersmoreto do in the kitchen, but also
ensured more movement around the kitchen, necessitating the use of more utensils and
cupboards.
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Chicken stir-fry

Chicken stir-fry was chosen asthe use of chicken filletswas common amongst the
majority of consumers and preparing stir-fry included moreinvolved preparationthan
whole chicken. Chickenfilletsincluding skin (with instructions to remove skin) were
used to increasethe handling of the meat. Stir-fry sauce was used to limit contamination
from other sources. Packet noodleswere included to be cooked as part of the recipe,
again ensuring utilisation of cupboardsand utensils that may not have been included
otherwise.

Home-madeburgers

Mince beef was the most commonly used red meat type identified in the previousstudy
(Newsholme, 2002). Burgerswere chosen as they involved more complex handling of the
mest than other recipeswith mince. Burgerswere bound together with pasteurised egg
and mixed with ready prepared breadcrumbs and pre-chopped onion. Respondents were
instructed to servethe burger in abun with a choice of relish and gherkins and topped
with acheese dice. This gave the respondent various other productsto handle, following
preparationof the burgers, which would receive no further cooking.

Beef casserole

A further dish using red meat wasrequired. Braising beef was selected as beef was
identified as a much more popular meat than lamb (Newsholme, 2002). Braising beef was
chosen asit involved the trimming and cutting of the meat and in this case coating in flour
and frying beforeplacing in the oven. A packet of casserol e sauce and ready-prepared
onionwas used to completethe dish. To provide further utilisation of utensilsand
cupboards, respondentswere asked to prepare suet dumplings to complement the dish.

Pork tenderloin and pork chops

In order to include avariety of meats, pork was chosen as abasisfor thefinal recipe.
Pork chopswere apopular cut (Newsholme, 2002) but due to the ease and swiftness of
preparation, pork tenderloin and pork chopswere selected to be prepared and cooked in
the same session. Using two cuts of meat aso enabled observation of consumer handling
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of meat in both the raw, semi-cooked and cooked state. In order to facilitatethis,
Instructionsincluded cooking pork chops and preparing tenderloin whilst chops were
cooking. Chopswerethen covered with applesauce and cheese slice beforereturning to

thegrill.

2.5 Microbiological Investigation

25.1 Prior to Cooking

Prior to thefirst person cooking each week, thekitchen was thoroughly cleaned, paying
particular attention to the areas that were to be swabbed. Thiswas carried out using a
hypochloritebased cleaning solution. The concentration of hypochloritewas 2,500 ppm.
Thekitchen was then swabbed in selected positions using Sterilin cotton tipped swabs and
universal quenchingagent (UQA: Maximum Recovery Diluent (Oxoid CM 7337)
containing Sodium Thiosulphate 3g, L ecithin 3g, Tween 80 3g per litre) and the total
viable count (cfu/swab) and the level of Enterobacteriaceae (cfu/swab) were evaluated
following the proceduresgiven below.

2.5.2 SwabbingProcedure

Thetip of the swab was dampened in UQA and the numbered areaswere swabbed as
indicatedin Table 3. The swabswerereturned to the UQA and shakenimmediately after
sampling and vortexed for 15 seconds prior to enumerationfor Total Viable Count (TVC)

and Enterobacteriaceae.

Frequency of Swab Procedure

For most swabbing points, microbiological analysiswas carried out immediately after
each participant (i.e. 1-5) had finished cooking and after a further 2, 4, 24 and 48 hours
after the last participant had cooked each recipe. For the dishcloth and teatowels,
sampleswere only taken after the last participant had finished cooking and after a further
2, 4, 24 and 48 hours.
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A separate chopping board was used for each participant. Swabsfrom the chopping

boards (area10) were taken after each participant had finished cooking and after a further

2, 4, 24 and 48 hoursfor each participant.

Table3: Microbiological swabbing procedure

No. Area Method
1 Cupboard handle | Swabbed acrossthe whole handleusing 5 strokes
(metal) moving across the whole handleto cover outer and
inner surface
2 Kettlehandle Swabbed acrossthe whole handle using 5 strokes
(plastic) moving around the handle
2A Grill panhandle | Swabbed aong the top of the handle using 5 strokes
(plastic)
2B Scales A 5x 5cm = 25cm'” areain the centre of the dish
(plastic) swabbed using 5 horizontal strokesand 5 vertica
strokes.
3 FridgeHandle Swabbed across the whole handle using 5 strokes
(plastic) and aso an areaup to 5cm down the side of the
fridge by the door seal
4 Sink Swabbed a5 x 5cm = 25cm"™ areaaround the
(stainlessstedl) overflow using 5 horizontal strokesand 5 vertica
strokes
5 Taps Swabbed both hot and cold tap handles, swabbing
(metd) acrosstheflat surfacein 5 strokes and around the
tap handleusing 1 stroke
6a Pan handle Swabbed dong the top half of the handle of the pan
used by the participant, using 5 strokes
S/REP/56633/3 Page9 n\2002MB\LKE k{03272




7 Work surface Swabbed a5 x 5cm = 25cm” areausing 5 vertical
(formica) strokes and 5 horizontal strokes. Sampled within
the same overall area of thework surface, on each
occasion, but ensured separate areas were swabbed
on each sampling time, ensuring that the chopping
board did not cover the area swabbed
8 Bin Swabbed a5x 5cm = 25cm” areg, in centre of the
(plastic) flap of thebin using 5 horizontal strokesand 5
vertical strokes
9 Knifehandle Swabbed both sides of the whole handle of the knife
(plastic) used by the participant, 5 strokeson each side
10 Chopping board Swabbed a5 x 5cm = 25cm" areausing 5 horizontal
(plastic) strokes and 5 vertical strokes. Swabbing arandom
newly purchased and | areaeach time. Each timeboth sides of the
not scored chopping board were swabbed
11 Drawer handles | Swabbed acrossthe whole handle using 5 strokes
(metal)
12 Oven controls Each timetherelevant oven controlsused by the
(metal) participant were sampled, using 3 strokes acrossthe
front flat surface, and once around the edge. The
ignition switch, whichisflat, was swabbed using 3
vertical strokes.
13a Dishcloth (Jif type) | Aseptically cut approximately a5x Scm = 25cm”
areaof cloth off a each sampling time, and placed
in UQA 10.
13b Disncloth As13a
(traditional)
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14a&b Teatowel Asepticaly cut approximately a5 x 5cm = 25cm”

(cotton) areaof cloth off a each samplingtime, and placed
in UQA 10.
17 Draining board Swabbed a5 x 5cm = 25cm” area, using 5 vertical

(stainlessstedl) strokesand 5 horizontal strokes. Swabbing area
around the centreof the draining board each time.

Microbiological enumeration

A dilution serieswas prepared from each swab in Maximum Recovery Diluent (MRD)
(Lab M 025762) and Iml pour plateswere prepared. For the TV C, Plate Count Agar
(PCA) (Lab M 149) wasused. Theplateswere alowed to set, inverted and incubated at
30°C for 2 days, and all resultant colonieswere counted. For counts of
Enterobacteriaceae, Violet Red Bile Glucose Agar (VRBGA) (Oxoid CM485) was used.
The plateswere allowed to set and overlayered with VRBGA, alowed to set again and
inverted and incubated at 37°C for 24 hours. All typical colonieswere counted.

Air Sampling Procedure

Air sampleswere taken each timethe kitchen was swabbed, with an air sampler
(MicrobioMB1, F. W. Parret Ltd., London); the sampleswere taken in two areas:
1. bythesink
2. bythefridge

Theair sampler was set to sample 120 litresof air eachtime. Theair isfiltered over pre-
poured PCA plates. These plateswereincubated a 30°C for 48 hours, after whichtime
the number of colonieswas counted. The conversiontable providedwiththe air sampler
was used to cal culatethe correct number of colonies.
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3. RESULTS

Theresultsare set out to show summaries of observations from individualsby recipe
preparation followed by microbiological datacorrespondingto each recipeweek. The
microbiological resultsare given for each recipe aslevel of the TVC only, asthe levels of
Enterobacteriaceaewere lower than thelimit of detection for the mgjority of sites. Where
appropriate, the levelsof Enterobacteriaceaepresent are also given (for dishcloths, tea
towels and chopping boards). Theair sampling resultsare givenin Table 40.

31 WholeChicken Preparation

3.1.1 Observation

Consumers preparingwhol e roast chicken are detailed below in Table 4 inthe order in
which they wererecruited to work in the kitchen. Tables5 - 9 give detailed summaries of
observationsof the five consumers preparing roast chicken. (These are observations and

do not necessarily reflect good or bad practices). Table 10 summariseshand washing
practices.

Table4: Detailsof consumers preparing roast chicken

Gender Age Household Socio-economic
Composition status
Consumer 1 Male 45-54 Adult only D/E
Consumer 2 Female 55-64 Adult only C1/C
Consumer 3 Female 35-44 With children at home C1/C2
Consumer 4 Female 25-34 With childrenat home C1/C2
Consumer 5 Female 45-54 With children at home A/B
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Table5: Summary of observations of consumer 1

contact with raw meat*

Completion time 30 minutes

Apron Not worn

Hand-washing Before preparation- dried on hand towel
Rinsed in washing up water after buttering roasting dish - dried on
hand towel
Rinsed in washing up water after handling stuffing - dried on hand

‘ towel

Washing of meat Not washed

Disposal of waste Wrapping discarded immediately into the bin

Itemstouched after Drawers, cupboards, work tops, oven knobs, fridge, taps and kettle

Dessert made

Chopping board Chicken placed on chopping board
Knives Not used
Washingup Hot soapy water with pan scrub

Work surfaces

Clean dry disposable dishcloth used to wipe work surfaceand
drainer at the end

Teatowel/Towel

Hand towel and teatowel put on work surface

Other

Chickenout of fridgeleft on sidein very warmkitchenfor at least
15 minutes

*Beforethorough hand washing

S/REP/56633/3
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Table6: Summary of observationsof consumer 2

Completion time

35 minutes

Apron

Not worn

Hand-washing/drying

After handling chicken - dried on hand towel

After head was scratched and hair played with - dried on hand towel
After preparing dessert before preparing stuffing balls - dried on
hand towel

After preparing stuffing - not dried

Washing of meat

Not washed

Disposal of waste

Chickenwrapper removed and disposed of immediately into the
bin

[temstouched after
contact with raw meat*

Taps

Choppingboard

Chicken put onto chopping board

Knives

Used to cut string on chicken and other incisionsin chicken

Washingup

Hot soapy water with disposable dishcloth and rubber gloves
Everything washed a second timein fresh soapy water

Work surfaces

Work surfaces wiped with dishcloth and hot soapy water

Tea towel/Towel Used to dry dishes
Used to open oven and put chickenin
Other Chicken left in kitchen for 10 minutesbefore putting into the oven
"*Before thorough hand washing
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Table7: Summary of observationsof consumer 3

Completion time

40 minutes

Apron

Notwom

Hand-washing/drying

After washing chicken - dried on hand towel
Beforepreparation of stuffingballs- dried on hand towel
After preparation of stuffingballs - dried on hand towel

Washing of meat

Washed under gently running tap on outside and inside and placed
on paper towel
Dried with paper towel

Disposal of waste

Chickenwrapper moved and disposed of immediately into the
bin

Itemstouched after Taps (subsequently wiped)
contact with raw meat*

Choppingboard Not used

Knives Not used

Washingup Hot soapy water with pan scrub

Work surfaces

Cleaned immediately after washing chicken
Surfaces wiped with dishcloth from hot soapy water after

preparations completed

Teatowel/Towel Hand towel moved from one work surfaceto another

Other Chicken put into oven then taken out after afew minutesand left
on top of theoven for some timewhilst stuffing and dessert were
prepared

"*Before thorough hand washing

S/REP/56633/3
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Table8: Summary of observationsof consumer 4

Completiontime 25 minutes
Apron Not worn
Hand-washing Prior to preparation - dried with towel
Prior to preparation of stuffing balls- dried on hand towel
After preparation of stuffingballs - dried on hand towel
Washing of meat Not washed
Disposal of waste Paper discarded immediately into bin
Itemstouched after Cupboards, oil, salt and pepper, kettle, fridge, drawers, tap
contact with raw meat* Dessert made
Chopping boar d Chopping board used for stuffing balls
Khnives Not used
Washingup Hot soapy water with pan scrub

Work surfaces

Dry disncloth used to wipe sink after drying up
Surfaces wiped with dishcloth previously rinsed in soapy washing

up liquid
Teatowe Placed on worktop
Other Chicken placed in fiidge on roasting tray whilst preparing other

things

*Before thorough hand washing

S/REP/56633/3
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Table9: Summary of observationsof consumer 5

Completion time

35 minutes

Apron

Not worn

Hand-washing

Not undertaken before or after washing of chicken
Hands dried on disposabl e dishcloth after washing chicken
Handswashed and wiped on dishcloth after retrieving whisks from
dessert
Wiped briefly on dishcloth after whisking dessert and again after
spooninginto bowl

Washing of meat

Washed under gently running cold tap both inside and out
Dried with disposable dishcloth

Disposal of waste

Chickenwrapper moved from drainer around work tops
Disposed of at the end of the session

[temstouched after
contact with raw meat*

All cupboards, fridge, oven knobs, kettle, taps, phone, drawers,
mouth, mixer, whisks

Dessert made
Chopping board Not used
Knives Not used
Washing up In bowl with pan scrub and hot soapy water

Work surfaces

Drainer wiped with unwashed dishcloth
Work topswiped with damp dishcloth

Teatowe Teatowel put onto work top
Wrapper ftom chicken put on top of teatowel onwork top
Other Mouth touched and fingerslicked after preparing dessert

Whisksfell into bowl of dessert and were removed with fingers

*Beforethorough hand washing

S/REP/56633/3
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Table10: Summary of hand washing

Prior to Preparation

Itemstouched after contact with raw meat prior
to thor ough hand washing

Consumer 1 Washed Drawers, cupboards, work tops, oven knobs, fridge,
taps and kettle. Dessert made

Consumer 2 Not Washed Taps

Consumer 3 Not Washed Taps (subsequently wiped)

Consumer 4 Washed Cupboards, ail, salt and pepper, kettle, fridge,
drawers, taps. Dessert made

Consumer 5 Not Washed All cupboards, oven knobs, fridge, kettle, taps,
phone, drawers, mouth, mixer, whisks. Dessert made
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3.1.2 Microbiological Data

Thelevelsof TVC areshown (Table 11) for all areas swabbed, before cooking, after each
consumer and for up to 48 hours after the final consumer had finished cooking.

For the mgjority of sampling sites, therewasno trend in the TV C throughout the 5
sessions. TheTVC levelsrose and fell between each consumer and did not seem to
follow any particularly pattern, and the microbiological countsfor all siteswere not
highest after any particular consumer.

Thereis someevidencethat the TV C increased after particular individual consumer
practicesfor some sites. For example, for the cupboard handles, the TV C before cooking
was 10 colony forming units (cfu) per swab. Thisincreased after consumer 1 to 220
cfu/swab but dropped to <10 after consumers2 and 3. Thelevel increased again after
consumer 4 and 5. This correspondswith the observational data (Tables5-9) that
indicated that consumer 1 handled the raw meat and subsequently touched the cupboard
handlesbut consumers 2 and 3 did not; consumers4 and 5 then a so touched the cupboard
handles after handling raw mest.

Theknife handle had, interestingly, thelowest TV C for the only consumer using the knife
to actudly cut the chicken.

For some of the sampling sites, there did appear to be aslow increasein level sthroughout
the 5 sessions. For example, with thetaps, the TV C before cooking was <10 cfu/swab,
and increased with each participant to afinal level of 2.8x10° after consumer 5. This
correspondswith the observationa study that indicated that every consumer touched the
taps with unwashed hands.

The data showsthat with regard to persistence of microorganismsfollowingthe end of
cooking, levelsdecreased steadily over a48h period and in most casesfell most rapidly
within thefirst 4 hours. However, microorganismswere still present, albeitin low
numbers, after the end of the sampling period for several of the sites examined.
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Of particular interest is the microbiologica statusof the dishcloths, teatowelsand
chopping boards. Thelevelsof TVC increased during use by the consumersso that
relatively high levelswere present at the start of the 48h persistencetrial. Theseremained
high throughout the 48h period and continued to increasefor the dish clothto afina level
of 10°® per 25cni?.
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Table11: Microbiological results, TVC, (cfu/swab) after consumer preparation of wholeroast chicken

cfu/swab Before |Consumer 1 |Consumer 2| Consumer 3| Consumer 4| Consumer 5 T=+2 T=+4 T=+24 T=+48
Cooking (T)
Cupboard 10 220 <10 <10 30 50 410 10 10 10
handle
Kettle handle 930 <10 <10 20 80 210 80 90 20 30
Fridge handle 150 720 50 <10 260 430 140 10 50 <10
Sink <10 80 <10 <10 50 150 20 <10 10 <10
Taps <10 270 310 500 1.90E+03 2.80E+03 1.70E+03 250 100 <10
Draining board <10 10 <10 <10 10 70 70 <10 50 <10
Work surface <10 <10 <10 50 <10 20 160 10 20 50
Bin <10 30 10 <10 40 10 60 30 40 <10
Knifehandle 280 90 <10 130 90 140 40 90 20 10
Drawer handles 20 30 240 <10 240 90 90 140 20 <10
Oven controls <20 150 10 170 30 10 80 <10 10 <10
Dishcloth NT NT NT NT NT 8.10E+03 | 3.80E+03 | 2.70E+03 | 1.00E+06| 1.00E+06
(trad)
cfu/25cm?
Teatowd NT NT NT NT NT 1.80E+05 | 2.70E+05 | 5.90E+04 | 1.50E+04 | 2.40E+04
cfw/25¢cm?
See Table 39 for choppingboardresults.  NT=Not Tested +E0(x)= Exponential to the power of (i.e. 1.80E+05= 1.8x10°)
A fresh dishcloth and teatowel were examined to check natural contaminationlevels; the total viable counts were<10 and 1.4 x 10°
respectively.
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3.2  Chicken Stir-fry Preparation

321 Observation

Consumerspreparing chicken stir-fiy are detailed below in Table 12 in the order in which
they wererecruitedto work in thekitchen. Tables 13 - 17 give detailed summariesof

observationsof the five consumers preparing chicken stir-fiy. Table 18 summarises hand

washing practices.

Table12: Detailsof consumerspreparing chicken stir-fiy

Gender Age Household Socio-economic
Composition status
Consumer 6 Male 25-34 With children a home C1/C2
Consumer 7 Female 45-64 Adult only C1/C2
Consumer 8 Femae 55-64 Adult only A/B
Consumer 9 Femae 45-54 Adult only C1/C2
Consumer10 | Female 35-44 With children at home crc2

Table13: Summary of observations- consumer 6

Completiontime 35 minutes

Apron Not worn

Hand-washing Prior to food preparation - dried on kitchenroll
Rinsed after skinning chicken and dried on kitchen roll
Handsrinsed in hot soapy water in sink after slicing chicken -
dried onkitchen roll

Washing of meat Not washed

Disposal of waste Skin discarded immediately after removal from chicken
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Itemstouched after Taps, fridge, utensil cupboard, knife
contact with raw meat*

Chopping board Chicken prepared on chopping board
Knives Used to skin and dlice chicken
Washing up Washing up done with pan scrub in hot soapy water
Work surfaces Surfaces not wiped after use

Clean crockery and utensilsput on work top
Teatowel Teatowel used to dry handsand put onto work top
Other Fridgedoor Ieft open for a coupleof minutes

*Before thorough hand washing
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Table14: Summary of observations- consumer 7

Completion time 40 minutes

Apron Worn

Hand-washing Prior to preparation - dried on hand towel
Hands washed after handling chicken - dried on teatowel

Washing of meat Not undertaken

Disposal of waste Skin wrapped up in chicken wrapper and disposed of into bin
immediately after cutting off the chicken

Itemstouched after Tap, cupboard, pan handles, oven knob and drawers

contact with raw meat*

Choppingboard Chicken prepared on chopping board
Knives Used to skin and dice chicken
Washingup Chopping board wiped with dishcloth. Other washing up

donewith hot soapy water

Work surfaces

Surfaces and drainer wiped thoroughly before clean crockery

put onto them
Teatowe Teatowel used to dry hands and put onto draining board and on
work top severa times
""Beforethorough hand washing
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Table15: Summary of observations - consumer 8

Completion time

40 minutes

Apron

Worn

Hand-washing

Hands washed prior to preparation- dried on hand towel
Hands rinsed under tap between cutting up each piece of chicken
- dried on towel

Washing of meat

Not undertaken

Disposal of waste

Skin disposed of into bin immediately after cutting off the
chicken

[temstouched after
contact with raw meat*

Taps, cupboardsand drawer handles, oven knobs, drawers,
wok handle, fridge, kettle

Chopping board Chicken prepared on chopping board

Knives Used to skin and slice chicken

Washingup Chopping board wiped with dishcloth. Other washing up done
with hot soapy water and dried with teatowel

Work surfaces Work topsleft unwiped at the end of the session
Clean colander and pan put down on work surfaces

Teatowe Teatowe put down onunwiped work tops

* Beforethorough hand washing
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Table16: Summary of observations— consumer 9

Completiontime 50 minutes
Apron worn
Hand-washing Prior to preparationand dried on hand towel
Handsrinsed briefly under tap after preparing chickenand dried
on hand towe
Fingersrinsed under tap after touching cooked chicken
Washing of meat Not washed
Disposal of waste Waste chicken placed on bag on worktop for about 10 minutes

before disposal into bin

[temstouched after
contact with raw meat*

Drawers, oven knobs, chopping board, bin, work top, wok handle,
equipment cupboard, taps. Fingersused to move cooked chicken
from edge of serving plate

Choppingboard Chicken prepared on chopping board
Knives Used to skin and dlice chicken
Washingup Washing up carried out in hot soapy water with rubber gloves on.

Chopping board scrubbed. Knife blades cleaned thoroughly

Work surfaces

Dishcloth rinsed under tap and squeezed to wipework surfaces
after use

Teatowe

Washed handswiped on teatowel a thevery end

*Before thorough hand washing
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Table17: Summary of observations— consumer 10

Completiontime 40 minutes
Apron Worn
Hand washing Prior to preparation and dried on hand towel

Hands washed again after removing chicken from wrapper - dried
on hand towel

Hands washed again after chopping chicken and dried on hand
towel

Washing of meat

Not washed

Disposal of waste

Skin and chickenwaste placed on a plate and disposed of after
around 10 minutes straight in the bin
Wrapper from chicken put back in the fridge with excessfillets

[temstouched after
contact with raw meat*

Taps

Choppingboard Chicken prepared on chopping board
Knives Used to removeskin and slice chicken
Washing up Completed in hot soapy water with rubber gloveson

Chopping boards and knife blades scrubbed
Bowl emptied and refilled with hot soapy water and itemswashed
again and dried with teatowel

Work surfaces

All work surfaces washed thoroughly with dishcloth squeezed out
from hot soapy water

Teatowd

Carried over shoulder, used to open drawer

*Before thorough hand washing
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Table18: Summary of hand washing

Prior to Preparation

Itemstouched after contact with raw meat prior
to thor ough hand washing

Consumer 6 Washed Tap, cupboard, pan handles, oven knob and drawers

Consumer 7 Not Washed Taps, cupboardsand drawer handles, oven knobs,
drawers, wok handle, fridge, kettle

Consumer 8 Washed Taps, cupboardsand drawer handles, oven knobs,
drawers, wok handle, fridge, kettle

Consumer 9 Washed Drawers, oven knobs, chopping board, bin, work
top, wok handle, equipment cupboard, taps.
Fingersused to move cooked chicken from edge of
serving plate

Consumer 10 | Washed Taps
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3.2.2 Microbiological Data

Thelevelsof TVC are shown (Table 19) for al areas swabbed, before cooking, after each
consumer and for up to 48 hours after the final consumer had finished cooking. The
pattern of datawas similar to that obtained for whole chicken (see 3.1.2) in that for the
majority of sampling sites, therewas no trend in the TV C throughout the 5 sessions.

The TVC levelsrose and fell between each consumer and did not seem to follow any
particular pattern. It can be seen, however (Table 19), that the countsfor all sites seemed
to be high after the final consumer. Thisisnot explained by the observational data, as the
consumer was not particularly better or worsein their hygienic practicesthan other
consumers cooking the stir-fry product.

Asthemicrobiological levels a the beginning of the persistence trial were higher for
chickenstir-fry product than whole chicken, it took longer for them to decrease. For the
majority of Sites, the levelshad decreased to <100 after 48 hours but were still high during
thefirst 4 hoursof thetrial.

As seen for whole chicken, the TV C increased on the chopping board, dish cloths and tea
towel during the 48h test period. In addition, for this product, the TV C a so remained
relatively high on the taps and bin throughout a 24h or 48h period respectively.
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3.3  Beef Burger Preparation

3.3.1 Observation

Consumers preparing homemade burgersare detailed below in Table 20in the order in

which they wererecruited to work in the kitchen. Tables 21 — 25 give detailed summaries

of observationsof the five consumers preparing homemade burgers. Table 26 summarises

hand washing practices.

Table20: Detailsof consumers preparing home-madeburgers

Gender Age Household Socio-economic
Composition status
Consumer 11 Male 18-24 Adult only Cr/c2
Consumer 12 Femae 18-24 With childrenat home D/E
Consumer 13 Female 35-44 With children a home C1/C2
Consumer 14 Male 55-64 With children at home D/E
Consumer 15 Female 35-44 With childrenat home A/B
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Table21: Summary of observations- consumer 11

Completion time 38 minutes
Apron Not worn
Hand washing Prior to food preparation - dried on hand towel
After handling mince - dried on hand towel
After mixing up burgerswith hands - dried on hand towel
Disposal of waste Bag with excessmince put straight back into fridge

[temstouched after
contact with raw meat*

Fridge

Chopping board Burgers shaped on chopping board

Washed then used to chop gherkins
Knives Used to split burger buns and chop gherkins
Washingup Washing up bowl filled with hot soapy water before

preparations commenced
Green pan scrub in hot soapy water

Work surfaces

Wiped with teatowel

Teatowel/Hand towel | Hand towel slung over shoulder then on to work top
Teatowel used to wipe surfaces, cooker top and draining board
Other Hands constantly washed in washing up water

Everything washed in thewater initially filled into the bowl

*Beforethorough hand washing
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Table22: Summary of observations- consumer 12

Completiontime 40 minutes
Apron Not worn
| Hand washing Prior to preparation - dried on hand towel

Rinsed after transferring mince from bag to scales- dried on tea
towel
After shaping burgers and dried on hand towel
Rinsed after cutting up burger buns and dried on hand towel

Disposal of waste Excessmincein bag left on worktop for 10 minutesbefore
returning to fridge

Itemstouched after Taps

contact with raw meat*

Choppingboard Burgers placed on chopping board when complete
Washed then used to chop gherkins

Knives Used to split burger buns and chop gherkins

Washingup Hot soapy water with disposable dishcloth

Bladesof kniveswashed, handlesheld and not washed

Work surfaces

Worktops thoroughly wiped with disposabledishcloth and

washing up liquid
Teatowel Teatowel placed on unwashed work tops
Cooker top dried with teatowel
Sink wiped with teatowel
Other Cupboardsand drawers opened after rinsing hands

*Beforethorough hand washing
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Table23: Summary of observations- consumer 13

Completion time 35 minutes

Apron Worn

Hand washing Prior to preparation and dried on hand towel
Rinsed after weighing mince and dried on hand towel
After shaping burgers and dried on hand towel

Disposal of waste Excessmincein bag placed immediately back in fridge

[temstouched after
contact with raw meat*

Fridge, cupboards, taps, knob of cooker, drawers

Choppingboard

Used to shape burgers
Cleaned and then used to chop gherkins

Knives

Used to split bunsand slice gherkins

Washingup

Hot soapy water and both disposable and non-disposable
dishcloths
Pan scrub used for fiying pan

Work surfaces

Wiped with rinsed and squeezed disposabledishcloth

Teatowel Used to dry dishes, not put on worktops

Other Cooked burgers placed on buns using spatulaand fingers
""Before thorough hand washing
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Table24: Summary of observations- consumer 14

Completiontime 50 minutes
Apron Not worn
Hand washing Prior to preparation and dried on hand towel
Rinsed after preparing burgers and dried on hand towel
Fingersrinsed after pouring oil into frying pan and dried on hand
towel
Handswiped on hand towel after transferring burgersto pan
Disposal of waste Excessmincein bag put straight back into the fridge
Itemstouched after Fridge, cupboards, taps, drawers, oven knobs, teatowel

contact with raw meat*

Chopping board Used to cut burger buns and open cheesedlices

Knives Used to cut burger buns and gherkins

Washingup Fairly dirty water used to wash up with alittle hot water added
and hand soap added. Disposabledishcloth used

Work surfaces Not wiped

Teatowel Used to put in and take out grill pan
Left on work top

Used to wipe clean utensilsand bowl before use

= Before thorough hand washing
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Table25: Summary of observations- consumer 15

Completiontime 40 minutes
Apron Worn
Hand washing Prior to preparation and dried on tea towel

After shaping of burgers and dried on tea towel

Rinsed after turning burger bunsin frying pan with spatulaand
dried on teatowel

Hands wiped on dishcloth after handling cheese dlices and not
dried

Disposal of waste

Extramincein bag put straight back in the fridge

[temstouched after
contact with raw meat*

Fridge, cupboards, phone, drawers, taps

Chopping board Burgers shaped

Washed and dried then buns split open and gherkins chopped
Knives Used to split bunsand chop gherkins
Washing up Chopping board initially washed under running tap with

disposable dishcloth and washing up liquid
Hot soapy water and disposable dishcloth

Work surfaces

Wiped threetimes after burger preparationwith rinsed and
sgueezed out disposable dishcloth

Disposabl e cloth sprayed with antibacterial spray taken out of
cupboard after washing up was completed and all work surfaces
and sink wiped thoroughly

Teatowd

Teatowel placed onwork top

*Before thorough hand washing
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Table26: Summary of hand washing

Prior toPreparation | Itemstouched after contact with raw meat prior

to thor ough hand washing

Consumer 11 | Washed Fridge

Consumer 12 | Washed Tap

Consumer 13 | Washed Fridge, cupboards, taps, knob of cooker, drawers
Consumer 14 | Washed Fridge, cupboards, taps, drawers, oven knobs, tea

towel

Consumer 15 | Washed Fridge, cupboards, phone, drawers, taps
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3.3.2 Microbiological Data

Thelevelsof TVC areshown (Table 27) for al areas swabbed, before cooking, after each
consumer and for up to 48 hours after the final consumer had finished cooking. The
pattern of data was similar to that obtained for whole chicken (see 3.1.2) in that for the
majority of sampling sites, there wasno trend in the TV C throughout the 5 sessions. The
use of antibacterial spray by consumer 15 appeared to havelittleimpact onthe TVC
levels.

The data showsthat with regard to persistence of microorganismsfollowing the end of
cooking, levels decreased steadily over a48h period and in most casesfell most rapidly
withinthefirst 4 hours. However, microorganismswere still present, albeitin low
numbers, after the end of the sampling period for several of the sites examined.

As seenfor chickenstir-fry, the TV C increased on the chopping board, and to high levels
on the dishclothsand teatowel during the 48h test period. In addition, for this product,
the TV C also remained high on the oven control sthroughout the 48h period.
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Table27. TVC (cfu/swab) after consumer preparationof beefburgers

Beef bur ger Before |Consumer|Consumer| Consumer | Consumer | Consumer | T=+2h | T=+4h | T=+24h | T=+48h
Cooking 11 12 13 14 15 (T)
Cupboard handle <10 220 170 6.70E+03 520 151E+04 50 50 10 1.60E+02
Scalesdish <10 2.00E+01 70 30 <10 660 20 <10 10 20
Fridgehandle <10 2.80E+03 270 200 240 550 220 30 170 10
Sink <10 140 50 1.43E+03 6.40E+03 790 90 30 40 40
Taps 10 130 1.10E+03 | 7.70E+03 860 630 120 360 40 20
Pan handle 10 210 2.80E+02 170 90 170 140 20 40 <10
Work surface 700 30 40 110 120 250 600 <10 100 20
Bin <10 60 80 130 60 220 70 <10 30 10
Knife handle 10 160 220 160 810 310 200 60 100 20
Drawer handles <10 120 230 450 20 100 20 10 100 90
Oven controls 20 1.30E+03 | 1.10E+03 780 1.56E+03 1.54E+03 |1.24E+0 100 30 30
3
Dish cloth (jif) NT NT NT NT NT 1.42E+05 |1.80E+0 (3.00E+0 | 1.80E+08 | 5.50E+08
5x 5cm = 25cm? 5 5
Dishcloth NT NT NT NT NT >1E+06 |>1E+06 | >1E+06 | >1E+08 | 1.23E+09
5x 5cm = 25cm?
Teatowd NT NT NT NT NT >1E+06 |>1E+06 | >1E+06 | >1E+08 | 1.91E+09
5x 5cm = 25cm?
Draining board <10 200 80 30 1.26E+03 20 <10 40 <10 <10
NT = not tested
See Table 39 for chopping board results
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34 Beef CasserolePreparation

3.4.1 Observation

Consumers preparing beef casserole are detailed below in Table 28 in the order in which

they wererecruited to work in the kitchen. Tables29 — 33 give detailed summaries of

observationsof the five consumers preparing beef casserole. Table 34 summarises hand

washing practices.

Table28: Detailsof consumers preparing beef casserole

Gender Age Household Socio-economic
Composition Status
Consumer 16 Male 45-54 Adult only AA3
Consumer 17 Female 35-44 With children a home C1/C2
Consumer 18 Female 45-54 Adult only C1/C2
Consumer 19 Female 35-44 With childrenat home A/B
Consumer 20 Female 25-34 With childrenat home C1/C2
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Table29: Summary of observations- consumer 16

Completiontime 55 minutes

Apron Worn

Hand washing Prior to preparation - dried on hand towel
Rinsed after dipping first batch of steak into flow and dried on
hand towel
Rinsed again after second batch dippedin flour and dried on
hand towel

Washing of meat Not washed

Disposal of waste Waste from steak put back in bag and into fridge

[temstouched after
contact with raw meat*

Knife, cupboard, oven knob, tap, cupboards, drawers, cooked
steak

Chopping board Used to chop steak
Knives Used to chop steak
Washing up Hot soapy water with disposabledishcloth

Work surfaces

Wiped on completion of preparationswith disposable cloth
rinsed in not very soapy water

Teatowe

Teatowe placed on work top
Teatowel used to dry hands after hands had beenin sink

*Beforethorough hand washing
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Table30: Summary of observations- consumer 17

Completiontime

40 minutes

Apron

Worn

Hand washing

Prior to preparation and dried on hand towel

Rinsed after cutting up steak and dried on hand towel

Rinsed after putting first batch of steak into frying pan and dried
on hand towel

Rinsed after putting second batch of steak into pan and dried on
hand towel

After making dumplings and dried on teatowel

Rinsed after putting dumplingson casserole and dried on tea
towel

Washing of meat

Not washed

Disposal of waste

Bag from steak disposed of into bin immediately

[temstouched after
contact with raw meat*

Taps, fridge

Washingup Hot soapy water and disposabl edishcloth
Choppingboard Used for cutting steak
Knives Used for cutting steak

Work surfaces

Work surfaces wiped with disposabledishcloth and hot water
from washing up bowl

Teatowe

Left on work topsand sink top
Used to dry handsthreetimes

*Beforethorough hand washing
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Table 31: Summary of observations- consumer 18

Completion time 40 minutes

Apron Not worn

Hand washing Prior to preparationand dried on hand towel
Fingersrinsed briefly after handling floury meat and not dried
Handswiped on dishcloth after making dumplings and dried on
teatowel

Washing of meat Washed under running cold tap and put on kitchen roll on

draining board to dry

Disposal of waste

Bag disposed of immediately after meat had been removed

[temstouched after
contact with raw meat*

Taps, oven knobs, equipment cupboard, cupboards

Choppingboard Used for chopping mesat
Knives Used for chopping meat
Washingup Hot soapy water and disposabledishcloth

Work surfaces

Wiped briefly with dishclotli from washing up water
Wiped again with squeezed out dishcloth when washing up was
complete

Teatowd

Used to dry hands several times
Used to wipedrainer

*Before thorough hand washing
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Table32: Summary of observations- consumer 19

Completiontime 40 minutes

Apron Notwom

Hand washing Prior to preparation and dried on hand towel and tea towel
After cutting steak, washed with disposabl e dishclothin washing
up water and dried on hand towel
Fingersrinsed under hot tap after making dumplingsand dried
on hand towel

Washing of meat Not washed

Disposal of waste

Bag disposed of immediately after meat had been chopped

[temstouched after
contact with raw meat*

Tap, pan handle, knife

Chopping board Used to chop steak
Knives Used to chop steak
Washing up Hot soapy water with disposable dishcloth

Work surfaces

Wiped at the end with dishcloth rinsed and squeezed in
washing up water

Teatowe

Teatowel put on worktop after being wiped

* Beforethorough hand washing
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Table33: Summary of observations- consumer 20

Completiontime 35 minutes

Apron Worn

Hand washing Prior to preparation and dried on hand towel
After preparing casserole and dumpling mixtureand dried on
hand towel
After kneading and making dumpling balls and dried on hand
towel

Washing of meat Not washed

Disposal of waste Bag disposed of immediately after meat had been chopped

[temstouched after
contact with raw meat*

Cupboards, drawers, oven knob, pan handle, taps, whisk - dl
touched severd times

Chopping board Used to cut steak
Knives Used to cut steak
Other knifeto cut dumpling mix
Washingup Fairly hot soapy water with disposabledishcloth

Work surfaces

Wiped with disposable dishcloth rinsed in washing up water

Teatowd

Teatowel put onwork top after it had been wiped

* Beforethorough hand washing
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Table34: Summary of hand washing

Prior to Preparation

Itemstouched after contact with raw meat prior
to thor ough hand washing

Consumer 16 | Washed Knife, cupboard, oven knob, tap, cupboards,
drawers, cooked steak

Consumer 17 | Washed Taps, fridge

Consumer 18 | Washed Taps, oven knobs, equipment cupboard, cupboards

Consumer 19 | Washed Tap, pan handle, knife

Consumer 20 | Washed Cupboards, drawers, oven knob, pan handle, taps,
whisk — all touched several times
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3.4.2 Microbiological Data

Thelevelsof TVC are shown (Table 35) for al areas swabbed, before cooking, after each
consumer and for up to 48 hours after the final consumer had finished cooking. Asfor the
other recipes, for the majority of sampling sites, there was no trend in the TV C throughout
the5 sessions. TheTVC levelsrose and fell between each consumer and did not seem to
follow any particular pattern.

Thereis some evidencethat the TV C increased after particular individual consumer
practicesfor somesites. For example, for the oven control, the TV C before cooking was
<10 cfu/swab. Thisincreased after consumer 1, decreased after consumer 2, increased
again after consumer 3, decreased after consumer 4 and increased again after consumer 5.
This correspondswith the observational data (Tables 29-33) that indicated that consumers
1,3 and 5 handled the raw meat and subsequently touched the oven controlsbut
consumers 2 and 4 did not.

It would also appear from Table 35 that the counts werehighest for most sites after the
final consumer. This correlateswith the observational data (Table 33) that indicated this
consumer touched various sites around the kitchen, on severa occasions after handling
raw meat.

With regard to persistenceof microorganismsfollowing the end of cooking, the datawas
similar for other recipes. TVC levelsfell steadily throughout the 48h trial but persisted in
low levelsafter the end of thisperiod. Thelevelsof TV C onthe dishcloths, teatowels
and chopping boards remained high throughout the 48h period and continued to increase
for the dishclothto afinal level of 10° cfu per 25cm?.
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Table35: TVC (cfu/swab) after consumer preparation of beef casserole

Beef Casserole Before Consumer | Consumer| Consumer | Consumer | Consumer T=+2h T=+4h | T=+24h | T=+48h
Cooking 16 17 18 19 20(T)
Cupboard handle <10 280 210 150 70 70 30 <10 80 10
Fridge handle <10 400 290 480 360 70 160 50 30 50
Sink <10 450 150 170 340 110 30 30 20 20
Taps <10 940 500 930 780 7.00E+03 1.47E+03 50 70 30
Pan handle <10 380 90 560 540 1.55E+03 1.10E+03 78 270 40
Work surface <10 780 190 150 320 50 <10 <10 190 60
Bin <10 30 20 450 50 270 30 <10 70 30
Knife handle <10 320 270 200 5.20E+03 480 570 360 520 70
Drawer handles <10 370 30 450 1.20E+03 3.80E+03 690 350 360 170
Oven controls <10 2.50E+03 80 290 130 1.60E+03 110 30 20 50
Dishdoth (Gif NT NT NT NT NT 1.10E+04 9.60E+03 | 2.90E+03 [2.60E+07 [ 1.20E+08
cfu/5 x 5cm = 25cm?
Teatowd NT NT NT NT NT 4.30E+04 1.20E+05 | 5.80E+03 |1.20E+03 | 3.40E+03
cfu/5 x 5cm = 25cm’
Drainingboard <10 370 120 830 50 160 60 50 290 50
NT = not teted
Seetable 39 for chopping board results
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3.5Pork Tenderloin Preparation

35.1 Obsarvation

Consumers preparing pork tenderloinare detailed below in Table 36 in the order inwhich

they wererecruited to work in the kitchen. Tables37-41 give detailed summaries of

observationsof the five consumers preparing pork tenderloin.

Table36: Detailsof consumers preparingpork tenderloin

Gender Age Household Socio-economic
Composition Status
Consumer 21 Male 45-54 Adult only A/B
Consumer 22 Male 18-24 Adult only C1/C2
Consumer 23 Femae 25-34 With childrenat home A .
Consumer 24| Femae 35-44 With childrenat home C1/C2
Consumer 25 | Female 45-54 Adult only A/B
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Table37: Summary of observations- consumer 21

Completiontime 45 minutes

Apron Not worn

Hand washing Rinsedin hot water after cutting fat off pork chops and dried on
hand towel
Rinsed under tap after coating tenderloinwith egg and
breadcrumbsand dried on hand towel
Rinsed under tap after preparing toppingsfor pork chops and
dried on teatowel

Washing of meat Not washed

Disposal of waste Papers used to bash tenderloinleft on side for several minutes

Itemstouched after Grill pan handle, cupboards, drawers, oven knob, fridge, tap

contact with raw meat*

Washing up Hot soapy water and green pan scrub, placed on drainer that
had previoudy housed dirty pots

Choppingboard Used to dicetenderloin
Washed and placed on unwiped worktop

Knives Used to cut fat off chopsand dicetenderloin

Work surfaces Wiped with dishcloth

Teatowe Used for drying hands several times
Put on work top, dropped onto floor

Other Fridge door left open 8 minutes

Cheese dropped on floor, picked up and put on top of chops
Same spatulaused to turn part-cooked pork chopsand serve
tenderloin

* Beforethorough hand washing
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Table38: Summary of observations- consumer 22

Completiontime

45 minutes

Apron

Not worn

Hand washing

Prior to preparation and dried on teatowel

Rinsed after removing fat from pork chops and dried on tea towel
Rinsed under tap after preparing tenderloinand dried on teatowel
Rinsed after turning pork chops and dried on hand towel

Washed after cheese and appl esauceadded to chopsand dried on
hand towel

Washing of meat

Not washed

Disposal of waste

Wrapping and waste disposed of immediately

[temstouched after
contact with raw meat*

Tap, grill pan handle, cupboards, fridge, drawers

Washingup Knifeblade and chopping board rinsed under tap after use with
chops and wiped with teatowel
Hot soapy water using green scrubber

Choppingboard Used for pork chopsand cut and flatten tenderloin

Knives Used to chop rind off pork chops

Used to cut up tenderloin

Work surfaces

Wiped with sponge from washing up and dried with teatowel

Teatowel/Hand towel | Teatowelsused to dry hands, placed on worktop, used to dry clean
plates after rinsing before use, used to dry worktops and drainer
Hand towel put onto work top

Other Fingersused to put tenderloinin pan and then to twn cooked pork

chops

*Beforethorough hand washing
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Table39: Summary of observations - consumer 23

Completiontime 35 minutes

Apron Not worn

Hand washing After handling pork chops
Hands rinsed after coating tenderloin in egg and bread crumbs
Dried on hand towel

Washing of meat Not washed

Disposal of waste Waste disposed of after all meat had been prepared

Itemstouched after Cupboard under sink, oven knob, tap, grill pan handle, drawers,

contact with raw meat* | cupboards, teatowd, fridge, frying pan handle

Washing up Chopping board wiped with dishcloth after being used for pork
chops

Knifebladerinsed under tap after cutting fat off pork chops
Hot soapy water and dishcloth used for main washing up

Chopping board Used for trimming fat off pork chops
Used for cutting up tenderloin
Knives Used to cut fat off pork chops
Used to cup tenderloin
Work surfaces Drainer and sink wiped with dishcloth, surfaces|eft unwiped

Teatowel/Hand towel | Teatowel used to hold grill handle and left on open grill door
Teatowel placed onwork top
Hand towel placed on work top

Other Fridge door left open for afew minutes

* Beforethorough hand washing
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Table40: Summary of observations- consumer 24

Completiontime 30 minutes

Apron Wom

Hand washing Washed prior to preparation and dried on hand towel
Rinsed after coating tenderloinin egg and breadcrumbs and dried
on hand towel

Rinsed after tenderloin preparation completed and dried on hand

towel

Washing of meat Not washed

Disposal of waste Disposed of immediately

[temstouched after
contact with raw meat*

Grill pan handle, cupboards, drawers, frying pan handle, tap,
fridge door

Washing up Hot soapy water

Disnhclothused to wipe frying pan after washing
Chopping board Used for cutting tenderloin
Knives Used for cutting tenderloin

Scissorsused to cut rind off pork chops

Work surfaces

Wiped briefly with dishcloth after completion of recipes

Teatowe Used to dry dishes
Put on work top when everything compl eted
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Table4l: Summary of observations- consumer 25

Completion time

30 minutes

Apron

Worn

Hand washing

After pork chops had been removed from the bag and put on a
plateand dried on tea towel

Rinsed after removing rind from chopsand dried on tea towel
Fingerswiped on dishcloth after tenderloin prepared and dried on
teatowel

Hands rinsed under tap after coating tenderloinand dried on
dishcloth then teatowel

Washing of meat

Rinsed under cold tap
Dried with kitchenroll

Disposal of waste

Disposed of immediately

[temstouched after
contact with raw meat*

Grill pan handle, drawers, cupboards, knife, tap, fridgedoor,
telephone, oven knobs

Washingup

Knife blade wiped with dishcloth between cutting chops and
tenderloin

Hot soapy water

Chopping board wiped with dishcloth after use, not washed

Choppingboard

Used for pork chops
Used to dice and flatten tenderloin

Knives

Used to removerind from pork chops
Used to dicetenderloin

Work surfaces

Wiped with unwashed dishcloth after preparing chops
Drainer and sink wiped after completion

Teatowe

Handswiped on teatowel several times
Teatowel placed on work tops and wiped chopping board

*Before thorough hand washing
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Table42: Summary of hand washing

Prior to Preparation

Itemstouched after contact with raw meat prior
to thor ough hand washing

Consumer 21 | Not Washed Grill pan handle, cupboards, drawers, oven knab,
fridge, tap

Consumer 22 | Washed Tap, grill pan handle, cupboards, fridge, drawers

Consumer 23 | Not Washed Cupboard under sink, oven knob, tap, grill pan
handle, drawers, cupboards, teatowd, fridge, frying
pan handle

Consumer 24 | Washed Grill panhandle, cupboards, drawers, frying pan
handle, tap, fridge door

Consumer 25 | Not Washed Grill pan handle, drawers, cupboards, knife, tap,
fridge door, telephone, oven knobs
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3.5.2 Microbiological Data

Thelevelsof TVC are shown (Table 43) for al areas swabbed, before cooking, after each
consumer and for up to 48 hours after the final consumer had finished cooking. Asfor the
other recipes, for the mgjority of sampling sites, there was no trend in the TV C throughout
the5 sessions. The TVC levelsrose and fell between each consumer and did not seem to
follow any particular pattern.

Theleve of TVC was generaly lower during preparation of pork tenderloin than some of
the other recipes and was less than 500 per swab after the final consumer for the mgjority
of the sampling sites.

The pattern of persistencewas consistent with other recipes. Low levelsof TVC were
present for many areas after 48 hours whilst levelson the teatowel and dishcloth
increased during the 48 hour trial.

S/REP/56633/3 Page 56 n:\2002\MB\LKE\kt03272



Table43: TVC (cfu/swab) after consumer preparation of pork tenderloin

Pork BeforeCooking|Consumer| Consumer | Consumer |[Consumer| Consumer . T=+2h  T=+4h T=+24h T=+48h
21 2 23 24 25 (T)
Cupboard handle <10 20 <10 70 40 20 50 80 <10 <10
Grill pan handle 20 130 40 30 140 90 10 <10 <10 30
Fridgehandle 30 6.8E+03 | 1.6E+03 2.3E+03 800 370 10 20 70 30
Sink 20 30 30 10 130 80 20 20 <10 <10
Taps 10 50 770 380 2.6E+03 | 1.1E+03 200 140 30 50
Pan handle <10 150 130 80 90 270 <10 <10 40 30
Work surface <10 <10 50 30 30 30 20 20 10 <10
Bin <10 <10 270 1.0E+03 60 260 270 100 60 <10
Knifehandle 30 80 10 110 70 50 20 40 <10 10
Drawer handles 10 30 110 120 190 90 <10 40 10 110
Oven controls 20 110 20 10 80 120 110 50 30 <10
Dish cloth (trad) NT NT NT NT NT 1.3E+04 | 8.2E+03 | 8.9E+03 [>1.0E+06 | >1.0E+06
cfu/5 x Scm = 25cm? |
Teatowd NT NT NT NT NT 5.2E+03 | 1.10E+04 | 6.10E+03 520 10
cfu/5 x Scm = 25cm?
Teatowd NT NT NT NT NT 1.4E+04 | 2.3E+04 | 2.1E+04 |>1.0E+06 | >1.0E+06
Draining board <10 10 20 40 160 260 150 30 40 <10
NT = not tested
See Table 39 for chopping board results
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3.6 Additional Microbiological Studies

3.6.1 ChoppingBoards

Theresultsfor the chopping board indicatethat bacteriacan survive and in some cases

grow within a48 hour period after contamination (Table44). Thelevelsof contamination

were, aswould be expected, higher on chopping boards that were used morein the recipe.

The order of greatest contaminationwas beefburger, beef casserol e, chicken stir-fry, pork

chop and then whole chicken.

Table44: Chopping board resultscfu/swab

Person T=0 T=+2h T=+4h T=+24h T=+48h
(after cooking)
Whole chicken 1 20 NT NT NT <10
2 <10 NT NT NT <10
3 <10 NT NT NT NT
4 110 NT 20 <10 <10
5 540 1.1E+03 2.2E+04 2.8E+03 400
Chicken stir-fry 6 90 90 50 50 20
7 1.7E+03 NT NT 940 NT
8 770 2.6E+03 1.7E+03 610 1.0E+03
9 940 1.6E+03 2.5E+03 1.0E+03 550
10 1.8E+03 390 9.7E+03 430 1.9E+03
Beef burger 11 380 510 1.0E+03 1.0E+06 | 8.5E+03
12 300 590 NT 330 430
13 8.3E+03 270 460 680 280
14 1.0E+03 2.9E+03 NT 6.7E+05 | 6.6E+06
15 1.00E+04 440 600 520 410
Beef casserole 16 790 1.2E+03 [.1E+03 820 1.4E+03
17 950 790 NT 780 420
18 1.5E+03 1.9E+03 1.8E+03 1.1E+03 1.1E+03
19 230 6.3E+03 NT 42E+05 | 1L.OE+06
20 2.3E+03 2.8E+03 1.9E+03 2.0E+03 160
Pork 21 | .1E+03 440 Q0 220 2.5E+03
22 830 NT NT 510 0
23 410 120 300 500 <10
24 1.4E+03 140 NT 320 <10
25 810 1.2E+03 1.0E+03 680 670
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Theresultsin Table 45 indicate that chopping boards can become contaminated with

Enterobacteriaceaewhen used to prepareraw mest.

Table45: Enterobacteriaceaeresults for the chopping board used in the beefburger recipe

(cfu/25cm?)
Consumer
Time 11 12 13 14 15
T+O <10 <10 3.00E+03 <10 3.70E+03
T+2 20 <10 <10 <10 <10
T+4 10 NT <10 NT <10
T+24 7.18E+05 <10 <10 3.13E+05 <10
T+48 2.99E+03 <10 <10 1.68E+06 <10
NT = not tested

362 Air sampling

Thelevel of TVC present in the environment during cooking of each of therecipesis

shown in Table46. Counts after each individua were generally higher than either before

the study or during the 48h after thelast participant. Theair sampling results showed that

the TV C was generally highest when the beef burger was prepared. Thisislikely to be

due to the amount of handling of raw mest that wasrequired. The countswere higher for

all recipesafter the 3rd, 4th and 5th consumer had cooked. However, the persistence
study illustrated that the levelsof bacteriain the air decreased after 24-48 hours.
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Table46: Air sampling results from two areasin the kitchen — cfu/m3

AREA ONE Before 1st 2nd 3rd 4th 5th T=+2h | T=+4h | T=1+24h | T=+48h
cooking | Consumer | Consumer | Consumer | Consumer | Consumer
T
Whole chicken 175 117 317 967 267 142 242 58 50 58
Chicken stir-fry 92 150 100 100 225 50 25 92 0 0
Beefburger 92 433 133 967 2167 442 67 25 33 0
Beef casserole 58 75 25 50 150 117 150 183 42 50
Pork 83 58 42 58 50 58 8 17 92 58
AREA TWO Before 1st 2nd 3rd 4th 5th T=+2h | T=+4h | T=+24h | T=+48h
cooking | Consumer | Consumer | Consumer | Consumer | Consumer
(™)
Whole chicken 150 183 208 1083 300 250 158 108 50 42
Chicken stir-fry 242 167 58 42 100 50 17 8 17 8
Beefburger 200 525 175 742 1542 492 342 33 8 17
Beef casserole 42 42 25 33 NT 142 175 92 50 25
Pork 150 8 42 75 150 8 33 25 92 58
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3.6.3 EnterobacteriaceaeData
Dish clothsand Teatowels

Table47 illustrates the Enterobacteriaceae |evel sthat were present on the dishclothsand
teatowelsused in all recipes. Theleve of these organisms present on the dishcloths
increased during the 48 hour test period when each of the recipeswas followed.
However, the highest level was observed when the beefburger was prepared, this possibly
being due to the requirement for more handling of the raw meat during the preparation of
thisrecipe.

Table47: Enterobacteriaceaeresultsfor the dishclothsand teatowels (cfu/25cm?)

Recipe Item T+0 T+2 T+4 T+24 T+48
Whole chicken | Dishcloth 50 50 10 1.3E+05 >1e6
Teatowel 170 1.2E+03 260 40 250
Chicken stir-fry | Dishcloth | <10 <10 <10 |2.3E+05| 1.2E+04
Dishcloth <10 <10 <10 1.2E+03 >10e6
Teatowel | 6.3E+03 | 1.6E+03 | 1.4E+03 | 1.3E+05 | 3.3E+03
Beefburger Dishcloth | 6800 9800 |4.4E+03|1.6E+08 | 5.6E+07
Dishcloth | >1E6 >1E6 >1E6 >1E8 8.8E+07
Teatowel | >1E6 |5.4E+05|1.2E+05| >1ES8 4.3E+08
Beef casserole Dishcloth <10 <10 10 52000 3.7E+06
Teatowel <10 440 220 20 40
Pork Dishcloth 110 110 40 3.4E+04 | >1.0E+06
Dishcloth | <10 <10 <10 <10 10
Teatowel 40 920 40 3.9E+05( >1.0+06
T+0 = Count after last consumer had cooked
T+2 = 2 hours after last consumer cooked
T+4 = 4 hours after last consumer cooked
T+24 = 24 hours after last consumer cooked
T+48 = 48 hours after last consumer cooked
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A clean teatowd and dishcloth were tested for Enterobacteriaceae. Theleved on both was
<10 cfu/25¢m?.
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4. DISCUSSION

Theresultsindicate that, as would be expected, the various surfacestested within the
kitchen exhibited higher bacterial levelsand henceindicated greater cross contamination
risk when recipeswere followed that included greater consumer handling of the raw mest.
The greatest cross contaminationwas observed when the beef burger was prepared,
followed by the beef casserole, chicken stir-fry, pork chop and then the whole chicken
(Tables 10, 17, 24, 31 and 38). Thismay aso be dueto the higher initial bacterial loading
of these products, in particular for the beef burger mince. Nortje et al (1990) found that
beef could have TV C levelsof >logio 6.0 cfiu/g compared with logio 4.0 cfu/g for pork. A
study by Lillard (1990) found the level of TVC during poultry processing to belog; 5.78
cfu/g.

Scott and Bloomfield (1990b) found that Gram negative microorganismswere ableto
persist for up to 4 hoursand sometimesfor aslong as 24 hourson solid laminate surfaces,
similar to those surfacesfound in domestic kitchens. Inthisstudy, however, for most
areastested the bacteria levels(TVC) had decreased within 48 hours; in most casesthis
occurredwithinthefirst 4 hours.

However, for the dishclothsand teatowelsthe bacterial levelsincreased within the testing
period; thisislikely to be dueto their useto clean/wipe dirty hands and surfaces. This
corresponds with the findingsof Scott and Bloomfield (1990a) who studied the
effectivenessof various cleaning techniques on decontaminatingdomestic dishcloths.
They found that when dishclothshad been used in the home for 3 daysaTVC level of 10°
cfu/em® was present. If the clothswere washed in detergent and then |eft for a further 24
hoursthislevel increasedto 10* cfu/em?®to 10° cfu/cm®. They concluded that detergent
washing of clothsdid not significantly reduce TVC levelsand that the most reliable
decontaniinationmethod was a detergent wash followed by a2 hour drying process at
80°C.

Further studies by Scott and Bloomfield (1993) indicated that when heavily contaminated
clothswere"washed" in detergent and then the same clothswere used to "' dean™ various

S/REP/56633/3 Page 63 n:\2002\MB\LKE\kt03272



kitchen surfacesthe TV C level on the surface after ™ cleaning™ becamehigher than prior to
"cleaning".

The present study also indicated that areassuch as handlesdrawers, taps and oven
controlscould be contaminated by touch after raw meat had been handled. Scott et al
(1982) found that 2.1% of worktops and chopping boards, 11.2% of refrigeratorsand
15.1% of cooker surfaceshad TVC levels of greater than 100cfu/25cm?.

Theair sampling results(Table 40) showed that the TV C were generdly highest when the
beef burger was prepared. Thisislikely to be due to the amount of handling of raw meat
that wasrequired. The countswerehigher for all recipesafter the 3rd, 4th and 5th
participant had cooked. However, the persistence study illustrated that the level s of
bacteriain the air decreased after 2 hours.

Enterobacteriaceaewere only detected on the dishclothsand teatowels. Thelevel of
these organisms present on the didliclothsincreased during the 48 hour test period at the
end of each study. Thehighest level was observed when the beefburger was prepared.

The chopping board results (Table 39) indicated that bacteriacould survive and in some
casesgrow withina48 hour period after contamination. Thelevelsof contamination
were, aswould be expected, higher on chopping boards that were used morefrequently in
therecipe. Theorder of contaminationwas beef burger, beef casserole, chicken stir-fry,
pork chop and then whole chicken. Dewit et al (1979) studied contaminationlevelsin 60
domestickitchensafter afrozen chicken had been prepared. They discovered that 100%
of chopping boardswere still contaminated after washing. Gilbert and Watson (1971)
studied the cleaning and removal of contamination from various chopping boards. They
found that high levelsof contamination can be transferred from mesat onto the chopping
board. They also found that wooden chopping boards had higher initial TVC levelsand
theselevelsremained higher after cleaning than for the other boardstested.

It has beenidentified that cross-contamination of bacteriafrom raw meat to various
kitchen surfacescan occur; it istherefore possiblethat pathogens could be spread in this
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manner and increasetherisk of food poisoning. Humphrey et a/ (2001) studied previous
published work on the spread and persistenceof Campylobacter in thekitchen. They
suggested that food poisoning outbresks could be linked to high levels of Campylobacter
being present on products such asraw chicken carcasses. \When these product types were
handled in the kitchen Campylobacter was spread across variouskitchen surfaces.

Cogan et al (1999) suggested that cleaning regimeisimportant and described work which
indicated that 38% of chopping boards, 23% of hands, 16% of work surfaces and 8% of
handles sampled in domestic kitchens had Campylobacter isolated from them. Straight
after cooking, however, when a second group of participantscleaned the surfacesusing
hot water and detergent, these values had decreased to 5% for chopping boards, 10% for
hands, and 5% for work surfaces, but Campylobacter was a so isolated from 15% of taps
and 10% of sink rims. When athird group of participantscooked, cleaned and used a
chlorine-baseddisinfectant, Campyl obacter was only isolated from one Site, the work
surfacein 4% of samples, therefore suggesting that cleaning regimeisimportant and the
use of kitchen biocides could be useful in reducing Campylobacter levelsin the domestic
kitchen.

A similar study was carried out for Salmonellaand the resultsshowed a similar pattern.
Overal 17.3% of sitessampled in thefirst group of kitchens were contaminatedwith
Campylobacter and/or Salmonella, and 16/20 kitchens samples had one or both of the
organismspresent. Thiswas reduced to 15.4%in the second group of kitchens (directed
cleaning using detergent and hot water) and to just 2.3% when ahypochlorite disnfectant
was used.
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A further study by Josephson et al (1997) aso indicated that cleaning regimewas
importantin minimising the risks of bacterial cross-contamination. They also set up a
three phase study, phase 1 in which the variouskitchen surfaceswere not cleaned, phase 2
where cleaning productswere used occasionally and aphase 3 where directed cleaning
with adisinfectantwas used. They observed high total countsranging fiom 1.8 x 10%cfu
per swab areaon the oven controlsto 2.07 x 10°cfu per swab areaon the sink basin;
staphylococci were also found to be present with levelsof 6.6 x 10%cfu per swab area
present on the oven controlsand 8.1 x 10° cfu per swab areaon the chopping board. The
level of faecal coliformswereaso high: 3.4 x 10%cfu per swab areaon the oven controls
to 1.8 x 10’cfu per swab areain the sponge. Thelevelswere similar when undirected
cleaning was used (phase 2) but reduced when directed cleaning was used (phase 3),
therefore suggestingthat cleaning regimeislikely to play an important rolein minimising
domestic associated food poi soning outbreaks.

Part of the aims of the study wasto look at the potential for washing of mest to
exacerbatethe contaminationof the domestic environment following meat handling. In
the 5 recipes assessed, the meat was not washed by any consumer for beef burgersor
chicken stir-fry. The meat waswashed by 1 out of the 5 consumersfor beef casseroleand
pork tenderloinand by 2 out of 5 consumersfor wholechicken. Therewas no evidence
fiom thisvery limited samplesize that meat washing contributed to spread of
contaminationmore or lessthan other kitchen practices
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S. CONCLUSIONSAND IMPLICATIONS

Spread of bacteriawithin the domestic kitchen environment has been shown to occur after
preparationof raw meet recipes. The extent to which thisoccurs depended on the amount
of handling that was necessary in preparation. Thisstudy revealed that the preparation of
burgersusing minced beef exhibited the greatest tendency for cross contamination.
Previousstudies (Newsholme, 2002) showed minced beef to be among the four most
common meats bought both on aweekly and fortnightly basis. Thus, the potential for
cross contaminationin thekitchens of meat consumerscould behigh, particularly if
minceis being preparedin this manner.

Tapswere shown to be important areas which become contaminated with bacteriaafter
handlingmeat. Most consumersin thisstudy used their fingersto turn tapson and of f
which suggeststhat fingersmay becomere-contaminated even after hand washing. The
potential for food poisoning may be increased if contact with foodsthat need no further
cooking occurs after touching contaminated taps.

It is clear that using dishclothsand teatowels over relatively short periodsof time (4
days) can produce alarge build up of bacteriawhich persists up to for up to 48 hours.
Consumer habits shownin this study included using dishclothsto wipe hands and using
teatowelsto dry hands. The potential risk of contaminatinghands from these clothsis
Clear.

The potential dangersof chopping boards have been clearly shownin thisstudy. Despite
the majority of consumerswashing chopping boardsin hot soapy water, bacteriapersisted
and in many instancesincreased in numbersover time. Thishas obviousimplications if
chopping boards are used a alater date for foods needing no further preparation.

It isclear that althoughin many instancesthe consumer appearsto be hygienicin their
practices, actionstaken do not alwaysserveto destroy bacteria, some of which hasthe
potential to cause food poisoning. In fact some actions, such as the prolonged use of
dishclothsand teatowels, serveto increasethe risk of contamination.
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6. LIMITATIONS

Observation work is a practical way to identify consumer behaviour. This study aimedto
relate kitchen practiceswith bacterial spread, directly associated to consumer meat
handling practices. For thisreason, consumerswere asked to preparemeat dishesina
purpose built kitchen. Thisprovided amore controlled environment in whichto
eliminate, asfar aspossible, other influencesand so ensure that the purpose of the study
wasredlised. With careful design, the goal was achieved; however, certain limitations
should be takeninto consideration.

Thisstudy aimed to provide consumerswith an environment within which to preparea
mest recipe which closely smulated adomestickitchen. The purposebuilt kitchen used
for the study wasrecently built and therefore very new and unused looking. Although
consumerswere unawareof the exact nature of the study, it is possiblethat the consumer
may have taken more stepsto ensure cleanlinessthan they would normally undertakein
their own kitchen. The newnessof the study kitchen and the fact that they were being
observed may have contributed to this.

Althoughthiswork was set up in such away asto facilitate ease of locatingingredients
and utensiIsby labelling cupboards and drawers, it was evident that in most instancesthey
were opened more than they would have been had the subject been cooking in the
familiarity of their ownkitchen. Thismay have had implications in the spread of bacteria
around the kitchen. However, in normal domestic situationsit is unlikely that areas such
as cupboard handles and drawers would be cleaned thoroughly on aregular basis after
every meal preparation. Asthetime spent in thekitchen in the observationwork was
likely to represent only afraction of the time normally spent in preparing food the
implicationsof touching cupboards and drawersmore frequently than normal may hold
little importance.

A further limitation could be that the total amount of cooking time for each recipewas
only approximately 2.5 hourswithin 25 days. Inred lifesituations, thekitchenislikely
to be used for amuch larger proportion of time.
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From apractical viewpoint, the persistencedataindicatesthat the level of organisms
decreasesover time. However, it could be the casethat the organismsjust became more
firmly attached to the surfacesbeing swabbed and thereforewere not removed.

Also, new plastic chopping boardswere used and the resultsfor thispart of thetrial may
well have varied if wooden boards or badly scored boards had been used.

Thisstudy aimed to examinethe nature, extent and persistenceof cross contamination
within the domestickitchen. Implicationsto the potential risk of food poisoning can be

suggested but no clear conclusionscan be drawn.
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APPENDIX | - RECRUITMENT FORM






MEAT PROJECT - No 56633

RECRUITMENT QUESTIONNAIRE

Good Morning/Afternoon,
| am conductinga survey on behalf of Campden and Chorleywood Food Resear ch

Association, an independent mar ket resear ch company. May | ask you some questions?

Tel No.

Interviewers name

INTERVIEWERS DECLARATION

| declarethat the interview was carried out in accordancewith the written instructionswith the
person named here who was previously unknown to me.

Date of Interview Signed

HOUSEHOLD COMPOSITION

Adult only [
Refer to quota

With children a home 0

AGE GENDER

18-24 [J

25-34 (1 Mae [

35-44 (] Refer to quota Refer to quota
45-54 [] Female []

55-64 [J

SOCIO-ECONOMIC GRADE

Occupation of Chief Wage Earner AB 0
Job Title ci/c2 Refer to quota

D/E [




Do you or any of your family or close friends work in any of theindustries shown on thiscard?

Media Market Research Food/Catering | ndustry Journalism

Advertising Public Relations Marketing

IF YES- THANK AND CLOSEINTERVIEW

Haveyou participated in any market research on food in thelast 6 months?

IF YES- THANK ANDCLOSE INTERVIEW

Are you solely or partly responsiblefor shopping and cooking in your household?

IFNO - THANK AND CLOSE INTERVIEW

Do you preparemest in any of thefollowingdisheson aregular basis(at |east onceamonth)?

Whole Roast Chicken [

'\
Chicken stir-fry U
Home-madeburgers | f yesto any
(or cook with mince) (] I Refer to quota
Beef casserole [ P
Pork chops [

IF NO - THANK AND CLOSE INTERVIEW

Would you be interested in attending practical kitchen session preparing adishyou arefamiliar
with.

Yes U No [

|F NO - THANK AND CLOSE INTERVIEW

Continued overleaf ...



IFYES-
1 Check respondent qualifiesfor test

2 Inviteto attend session on
3 Explain duration and nature session

4 Give out invitewith map and directions
5 Make respondent aware of incentive

at







APPENDIX 2-INSTRUCTION SHEET

Thefollowing recipeis meant only asaguide. If you would normally
make this recipein another way then please fedl free to do so withthe
ingredientsand facilitiesprovided.

e Thecupboardsto useareall clearly labelled so you can easily find

equipment, ingredients, and cleaning materials.

Ingredientssuch as meat, milk, vegetables, cheese, eggs etc, can be
found in the fridge.

If the recipe you are cooking requires the oven or the grill thenthis
will already be preheated for you.

You will be provided with theingredientsyou need in order to follow
the recipe, but you will need to weigh specific quantities.

Once you have finished cooking the recipe please wash up and clear
away.

If you haveany problemsat any timethen pleasering x2098.






APPENDIX 3- RECIPE SHEETS

1. WholeChicken

1 whole chicken

1 packet dried stuffing mix
1 packet mousse dessert
Milk

1. Preparethe chicken for roasting.

2. Boil thekettle.

3. Placethe contentsof the stuffing mix into alarge bowl. Add 260ml (9
fl.oz) BOILING WATER with alargeknob of butter (optional) and
stir well. Allow to stand for 5-10 minutes. Shapeinto balls.

4. Put the chicken into aroasting tin and place the stuffing balls around
the edge. Transfer to the oven.

5. Meanwhile pour 300ml (2 pint) milk into abasin. Add the dessert mix
and whisk until light and creamy. Spoon into a serving dish and leave
in the fridge to chill.

6. Asthisdishtakesawhileto cook, please wash up and clear away and
phone x2098 and we will remove the chicken from the oven when
finished.



2. Chicken Stir fry

4 chicken breasts
1 jar stir fry sauce
Cooking oil
Noodles

1. Remove skin from chicken and cut into long strips.

2. Heat 1 x 15ml spoon (1 tablespoon) oil in awok, over amedium heat.
Add the chicken strips and stir-fry for 6-8 minutes until browned.

3. Meanwhileboil the kettle. Place 2 'strips of noodlesin a saucepan
and pour over enough boiling water to cover. Bring to the boil and
simmer for 4 minutesthen drain well.

4. Add the stir-fry sauce to the chicken and cook for 3-4 minutes. Add
the noodles to the other ingredientsin the wok and cook for a further
3-4mins.

5. Serveon aplate. Please wash up and clear away and phone x2098
when finished.



3. Burger

Minced beef Bread roll

Diced onion (this can be foundin the fridge)
1 Beaten egg Burger relish
Tomato sauce Cheese
Breadcrumbs Gherkins

1. Weigh 2509 (80z) of mince, 50g (20z) of onion and 259 (10z)
breadcrumbs.

2. Place the mince, onion, breadcrumbs and beaten egg into a bowl and
mix well.

3. Divide the mixtureinto 4 and shapeinto burgers.

4. Heat 1 x 5ml spoon (1 tablespoon) oil in a frying pan and add the
burgers. Cook for 12 minutes, turning occasionally.

5. Split the bread rollsin half, place the burgers on the bottom half of the
rolls. Top with a cheesedlice, diced gherkinsand relish or tomato
sauce.

6. Serveonaplate.

7. Please wash up and clear away and phonex2098 when finished.



4. Beef Casserole

Braising beef Sachet sauce mix
Plain flour Self-raising flour
Salt and pepper Suet

Diced onion (this can be found in the fridge)

|. Place2x 15ml spoon / 2 tablespoonsflour in aplastic bag. Season
with salt and pepper.

2. Cut the meat into large chunks and toss 250g (80z) in the seasoned
flour.

3. Heat 1 x 15ml spoon (1 tablespoon) oil in alarge saucepan, add the
beef and fry until browned. Transfer to a casseroledish.

4. Fry 50g (20z) onion in the remaining oil until lightly browned and
transfer to the casseroledish.

5. Mix the contents of the sachet with 425ml (34 pint) cold water and
pour over meat and onions.

6. To make suet dumplings: mix 1259 (40z) sifted self raising flour with
509 (20z) shredded suet and apinch of salt. Add 5 x 15ml spoons (5
tablespoons) cold water to form afirm but soft dough. Divideinto 8
and gently shape into balls with floured hands. Arrange on top of the
stew and place the casserolein the preheated oven.

7. Asthisdish takesawhile to cook, please wash up and clear away and

phone x2098 and we will remove the casserolefrom the oven when
finished.



5. Pork Chopsand Tenderloin

2 Pork chops
Applesauce
Slices of cheese
Salt and pepper

1. Cover grill pan withfail.

Pork tenderloin
Breadcrumbs

Qil
Beaten egg

2. Trimthefat from the pork chops and place on the grill pan. Grill

under amedium heat for 8-10 minutes.

Remember to keep an eye on the pork under the grill, turnover when

necessary and cook for a further 8 — 10 minutes.

3. Meanwhilecut 4, 2cm / 1 inch slicesfrom the pork tenderloin. Place

the tenderloin between 2 sheets of greaseproof paper and flatten with a

rolling pin until thin.

4. Dip theflattened piecesof tenderloinin the beaten egg and then dip

into the breadcrumbs.

5. Heat 1 x 15ml spoon (1 tablespoon) oil in afrying and fry the

crumbed pork for 3-4 minutes each side. Serve on aplate.

6. Oncethe pork chopsunder the grill, have been cooked, top with a

dlice of cheeseand 1 x 15ml spoon (| tablespoon) of apple sauce.

7. Return to the grill until the cheese bubbles, meltsand turns golden

brown. Serve on aplate.

8. Please wash up and clear away and phone x2098 when finished.








