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ABSTRACT

The objective of the research i1s to prepare a nutritionally rich sandwich, which
has a shelf life of two weeks

The sandwich consists of two bread slices with a butter slice and a specially
prepared meat slice in between them Two meat loaves (one is of low moisture content
than the other) were prepared to take meat slices Two kinds of sandwich samples were
prepared with these two kinds of meat loaves and packaging with N, gas flush was
done Few samples of prepared sandwiches were kept at ambient temperature and
visually inspected and others were stored in a chill room Prepared samples were
microbiologically tested after four seven and eleven days respectively

A fungal growth could be visually inspected in both samples kept at ambient
temperature after four days and increased with the time Butter started to melt after one
day For the samples stored in the chill room these changes could not be inspected

Up to four days both samples made with high and low moisture content meat
were microbiologically acceptable When it comes to the 7" day only the sample which
has the meat slice of low moisture content was microbiologically acceptable

When it comes to the 11™ day, both kinds of samples were microbiologically
unacceptable

Since by the 7™ day the sandwich with the meat slice of low moisture content was
microbiologically acceptable that meat loal was seiected for the preparaton of another
batch

So the sanawich which is prepared from breaa butter and meat s nutritionally
nch and has a shelf iife of eleven cays
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CHAPTER 1

INTRODUCTION

Today the society is more complex and complicated. All in the society are busy. in
most families both parents do jobs to double their ncome level Hence they have limited time
to spend at home. They do not have enough time to prepare their meals. So they seek for
something convenient. i.e. easy and speedy ways of preparing their meals. Thus consumers
of today want convenience in preparation and serving of food. . The market changes in order
to suit the consumers’ preferences. Recent marketing trends also show increased sales of
convenient foods. The large market penetration of microwave oven, which is a quick way of
food preparation, is one such change.

But today most of the people are having meals, which are nutritionally
disastrous. When both convenience and nutritional value are considered, sandwiches can be
taken as one of the best solutions. Sandwiches are an excelient source of nutrition because
they may contain variety of fillings and represent good value for money.

Sandwiches are not cooked at the point of eating of course, and for this reason they
are a ‘high-risk’ food and must be stored, displayed and sold in clean, safe surroundings.
‘High —risk’ foods are those that are more likely to contain higher leveis of bacteria and are
not necesserily cooked before being eaten.

Many sandwiches are made for packed lunches at school or work. In areas of large
towns or-cites of developed countries where there are a huge number of offices, shops or
factones, and there are often several sandwich shops and many are thriving businesses.

The popularity of sandwiches within the take-awey food sector has increesed and
sandwiches have become an important part of production for today’s Sri Lanian baler

Preparation of 8 sandwich as a soluton for above requrements was done in this
ressarch

Preparstion of a ready-to-est sandwich with a considerable shelf life increeses the
imerest of producers while a nutibous sandwach increases the mterest of consumers The
present study wes camed out at the Keels Food Products Lid to fulfil this need Objectives
of the study were to

1. Prepare s sandwach, which has a shelf ife of two weeks
‘ 2 Make the sandwich nOVionally rich



CHAPTER 2

2.0 LITERATURE SERVEY
2.1 Sandwich; a ready-to —eat food

The sandwich has been produced by the fourth Earl of sandwich in the eighteenth
century. The sandwich has become increasingly popular since that time, and has been
developed to suit changing life styles and eating habits. Many sandwiches are quite
substantial, and are sufficiently nutritious to provide a small, transportable meal. We can now
buy sandwiches ready-made in plastic packages, many with exotic fillings on whole meal
and specialty breads.

Sandwiches are not cooked at the point of eating. For this reason they are ‘High Risk’
foods and must be stored, displayed and sold in clean, safe surroundings. High-risk foods
sre those that are more likely to contain higher levels of bacteria and are not necessarily
cooked before being eaten. Langers (refrigerated display cabinets) are used to store high-
risk products at a temperature of below 5° (Fuller, 1994).

2.2 Sandwich bread

A-standard loaf of sandwich bread may contain, in additon to the four essential
ingredients some fat, an emulsifier at about 1% and a proprietary improver. There are wide
variations of this bread for sandwiches. The flour can be whita or whole wheat It can have
added soft wheat grains, maled wheat Kibbled, rolled pert-cooked or milled rye, oats,
barley, mawe or other cersal or any combination of theee. And & can have nuts and seeds or
a whole range of other fiavour and exture ingredients that are suspended by the gluten in
the wheat flour n order 10 keep the breed light, soft and paistable (Anonymous, 1989 Sep)

2.2 .1 Extension of shelf life

Mor-Life ™ funchons as 8 dough conditioner. t & an enzyme-besed product that
gwves 7 © 10 day extension of stvell ie with freshness after belang Rt mproves the volume
uﬁwdnmm By using ¥us dough condrioner we can save on dough
costs by reducing the amounts of emulsfiers and dough condtioners used (Anonymous.
1988 Aug).



The freshness and quality of meat foods combined with the use of natural
preservation methods and minimal processing are highly valued and demanded by the meat
consumers around the globe. To meet these demands, new packaging techniques such as
modified etmosphere packaging have been developed.

Freezing s the only known way of keeping most kinds of sandwiches fresh. One of
the chief reasons for the remarkable retention of freshness is the fact that freezing retards
staling of breed better than any other method of preservation. On the other hand, when
exposed to a dry atmosphaere, slices of many kinds of bread become dry and unpalatable in
a very short ime. This indicates the great importance of rapid preparation and the sealing of
the sandwiches in moisture-vapor-proof sheeting or packages. From the above it might be
assumed that no problems are encountered in freezing sandwiches. However the fillings of a
number of kinds of sandwiches are undesirably changed by freezing and subsequent
storage.

Sandwiches made from day-old bread had greater acceptability and were more
unformly moist and fresh appearing than those made from fresh bread.

2.3 Modified Atmospheric Packaging

Modified-Atmosphere Packaging (MAP) is the enclosure of food in a package, inside
which the atmosphere s modified with respect to CO,, O,, N,, water vapour and trace gases.
This modification is generally achieved using one of two processes i.e. gas flush packaging
Of VaCUuULm packaging.

MAP can significantly increase the shelf life without losing the fresh quality of muscle
foods MAP s a process by which the shelf ife of a fresh product is increased significantly by
enclosing it in an atmosphere which slows down the degradative processes parbcularly
growth of microorganisms

Vacuum peckaging s a form of MAP but disadvantageous because of deformation of
cuts by fim tighening. However use of appropriats gas motures for MAP offers an
alernative to vacuum packaging.

Psckaging matenal plays 8 crucial role for the success of MAP technology The
correct atmosphere induced inMally cannot mantain long. f the gases pass through the
barmer matenal The requirements of machne for packaging are govemed by packaging
ethods Thermoformed rigid OF semi rigid base matenal s required for thermoformed
p.éloong The besic metertsl is thermoformed into a tray after loeding of the product the
tray passes nto & chamber in wihuch the ar 15 evacuated and the desired gas(es) introduced
o t Simslerty & top kdding matersl s drawn over the tray and sealed  ip edge



This system has the advantage of being able to evacuate air from the package
before flushing with gas and a low residual oxygen level in the package can be achieved.

The pillow wrap or horizontal form-fill-seal machine employs a single reel of flexible
peckaging material which is formed into a tube and the two edges are heat sealed. The
product is passed into this tube which is vented of air with a flushing gas prior to sealing
(Bhart, Sahoo, 1999).

24 N, in the gas packaging

As an inert gas, N, is used for gas packaging. Nikrogen gas is generally considered
as a neutral filler gas as it influences neither the colour of the meat nor its microbiological
quality.

To guard against pack collapse, on initial or progressing dissolution of CO,, it is
common practce o include some N,, which is physiologically inert, as ballast in the pack
stmosphere. Even when the pack is properly constructed and filled to an appropriate gas
volume  meat weight ratio, changes in the atmosphere composition are inevitable during
storage.

The effect of temperature on off odour production was significant in all atmospheres.
The spoilage pattern of pathogenic bacteria at 5% was attributed to high growth of Bacillus
thermosphects, Pssudomonas, Enferobecteriaceee, although it has been shown that
membere of lactic acid bacteria (LAB) can also produce off odours.

The effect of N, packaging on cooked, cured meet loaves and found remarkably
improved appearance by retarding the greenish discoloration.

N; has two roles in gas packaging: first, it displaces O,. With regard to moist foods,
displacement of O, by N; retards the growth of aerobic bacteria as Pseudomonas and
Yeasts and mouids, the oxdation of fats and colors and the development of off-flavours.
Nitrogen 1t seif 1s and does not interact directly with microorganisms.

Nitrogen's second role m gas pacikaging is to act as an mert filler, which keeps
flexible peckages from developing a vacuum This = a problem perticularly associate with
moist food products packed in CO; (Sahoo and Anjaneyulu, 1995)



Figure 1 Systems for Modified Atmospheric Gas Packaging

2.5 Packaging Materials

The choice of peckaging material is an important factor in any MAP operation. A low
water vapour transmission rate, together with a high gas barner must generally be achieved.
Generally, all MAP packages are based on thermoplastic polymers. All packages made from
such plastic matrials allow some gas transmission, even at chill emperature The
packaging matenal need to have mechanical strength b withstand machmne handing and
subsequent storage, distribubon and retmiing. Materisis n use are laminabons or co
exrusions of polyethylene with polyester or nylon with or without the addition of a high
bamer layer of vinylidene chionde-vinyichioride co-polymer or ethylene-vinyl alcohol co-
poltymer, depending on the berrier required

With regard to the microbiological and sensory shell ife and qualty of gas-packed
foodstufls, lppfopmbp-dogggm.mmatnmmmmnmowpodlm
ﬁ‘chg’ng machine, athough the peciaging schnique aiso affects the appearance of a
product e.g. 8 vacuum before ges flushng cannot be used for some products due to
crushing and compresson which has aireedy been mentoned Several factors must be
mmmnmmnommwmammmmrmm:



for each specific product and market. Naturally the basic requirements are the same as
generslly set for food packaging materials, e.g. the material must be suitable for use in
contact with foodstuffs from the healkth point of view. Particularly with regard to gas
packaging, the important factors are the following:

The gas barrier properties; in most gas packaging applications, excluding vegetables
and fruits, it is desirable to maintain the atmosphere initially injected into the package for as
long a period as possible. The correct atmosphere at the start will not serve for long if the
packaging material allows it to change too rapidly. Some of the polymers currently used
include PE (potyethylene), PETP, metalized PETP, PP (poly propylene), PS, PVC (poly vinil
chioride), PVAC (poly vinilidene chloride), PA, EVA and EVOH (ethylene vinil alkohol). Their
oxygen and watar vapour permeability are given below; (Ooraikul, Sties, 1991).

Table 2.1. Barrier properties of some selected polymers. The film thickness is 25
micro meters.

OXYGEN PERMIABILITY | WATER VAPOR
POLYMER (cm*m? 24 h 101.3 kPa) PERMIABILITY
23%, 75% RH (g/m? 24 h) 38°%, 90% RH
EVAL 0.16-1.4 (0% RH) 21.7-58.9 (40°C)
10.1-17.8 (100% RH)
- PAGS 31 93-155 (40°C)
OPAS 186 155
PAG 403 341
l
PP H 2325 39-109 |
|
PEY ~ 14A4-1398 279485 ;
PVC (ngid) 77.5-310 ! 140-79 1 i
| !
HDPE 2325 x 4762 '
LDPE 510 I 55233 |
= | o |
PS ! 5425 1 108 51705 )
| o
PVOC = T 031 0 31 i
- Wodified Abmospheric Peckaging, 1904 T



These polymers are normally used as laminated or co-extruded multiplayer materials
in order 1 have the bamer properties required. The inner layer is usually polyethylene or its
co-polymer, which forms the food contact and heat seal medium. Polyethylene or ethylene
vinyl acetate alons is not suitable for gas packaging because of their high gas permeability.

As a rule peckaging materials with oxygen permeability lower than 100cm*m? 24h
101.3 kiPa are suitabie for the quality of gas packed products.

in choosing packaging materials for gas packaging one has also to pay attention to
how resistant to mechanical stresses (e.g. puncture), humidity and temperature (frozen or
chilled) the material needs to be. ¥ a material is of poor mechanical strength, the mechanical
stresses, humidity and low temperature during storage, transport and handking can damage
the package and cause leakage.

The adequate integrity of the seal is important in order to maintain the correct
stmosphere in the package. The seal however must not be to tight; the right balance
between tghtness and security of the closure and ability to peel back a lidding material must
be dewermined.

The type of package to be used; rigid or semi rigid, kdding tray or flexible fim pouch,
has © be taken into consideration when choosing packaging materials.

In order to improve the appearance of the packages in retail outlets the polyethylene
in the packaging laminates can be specially treated to prevent condensation of water which
fogs the peckage and prevents the consumer examining the product.

The microwave ability of packaging materials wil be emphasized more and more n
the future, and this is a factor that should also be considered in gas packaging, particularly in
the case of the ready-to-eat food products. For instance, the low meling point of PVC makes
the PVC-LDPE-lamination or co extrusion film much used as a base web matenal 1n deep-
draw machines unsustable for microwave oven heatng. This meens that base material in
deep drawing shouid be changed b another meterial if deep-draw packaging 15 1 be used
for gas-packed food products intended 0 be heated 1n @ microwave oven in their package

The only addtional expenses are the gas moture tself and s related equipments
The packaging speed may &iso siow down to some extent

In most MAP applcstons, t is desirable 0 maintain the atmosphere inally
4ngroduced mto the package for as 8 long period as possible and to keep the gas rato
unchenged. The betisr hhe seel, thhe more difficulty there will be n cpening the peck The
nght balance between bghthess and secunty of the closure and the abiity o peel beck a
lidcding matenal must be determined The heat sesing 1s considered best for MA pecks



Packages can be designed to reduce the total exposed area by adding labels,
printing on the fim, and increasing film thickness. However all these techniques decrease
the ability of customers 10 view the product inside the package (Ooraikul and Stiles, 1991).

if bread is packed in polythene without modifying the atmosphere, the bread is spoilt
by microbial activity after 3 days.

" For MAP, a laminated packaging matenal with high gas barrier polymer such as
ethylene vinyl alcohol or polyvinilydene chioride should be used and when the bread s
packed with the inert gas N,, the shelf life can be extended to 5 days.

Both 99.5% CO; and 73% CO./ 27% N: combination extend shelf life to 14 days.

MAP offers increased shelf life due to significant reductions of spoilage organisms,
the cost of this type of packeaging makes it prohibitive in most commercial circumstances.
The cost of the high barner laminates makes them more suited to higher value products.

2.6 No/X lactates

Sodium and potassium lactates are preservatives, which can be used in meat,
poulty and seafood products for extending shetf life, enhancing flavors and controlling
pathogens.

NaX lactate 15 the neutral NaX salt of natural L (+) lactic acid, which is a
natural component of muscie tissues. it has a mild saline taste. Due to the mild saline taste,
usage of-2% level (in the final product) hardly affects the saltiness of meat products. it does
not affect the color of the meat It is pH neutral (6.5-8.5).

Shelf lfe of meat products s improved not only from anti microbial activity by
lowering water activity, but also by the specific bactericidal effect of the lactate ion. Na-
lactate 18 widely apphed in processed meat products D extend the she¥ life. The extent of
shetl ife extension has been as much as 2-4 days in ground poultry products. in cooked
communuted products shellf kfe can be extended with 30-100% depending on product
formulation and usage level.

it mproves the ywid by improving water-binding capecity and due  that the product
becomes firm in exture

Recentty & wes dscovered that tus ingrecient inhibts pathogenic
#ncroorganems lke Siephdotoccus sureus.  Seimonedls.  Listeris and  partcularly
Closvedium botuinum. Studiss have shown that Ne-lactate possesses strong ant botuinal
functionality thereby reducing the nsk of growth of Cl botubnal spores n uncured vacuum-
pecied pouly products



For commnuted products, dunng mixing/chopping, Na-lactate (PURASAL®) can
be sdded Generally 1.5-3 5% (1-2% dry solids) of Na-lactate is recommended for additon to
meat and poultry products based on final weight of the product Processors may consider
the reduction of the normal NaCl content by 0.1-02% when using the Na salt of lactic acid.
There is a possibility of lowering the NaCl content, which allows a better taste without the
risk of a decreased shef life It does not contribute to any significant effect on the pH also
(Manual of Purasal ™).

2.7 Microbiological Status

The number, type and growth of microorganisms are dependent upon presence or
absence of oxygen Restricting oxygen will generally retard the growth of Pseudomonas
while enhancing the growth of Lactobacili or Brochotivix. Lowering oxygen level in MA
environment helps in extending the shelf life but the outgrowth of anaerobic pathogens may
be stimulated. With a high partial pressure, O, free CO, extends the lag phase, the
generaton time and slow the growth rate of all spoilage organisms.

Many theories regarding the mechanism by which CO; acts on bacterial cells, include
aheraton of intracellular pH, disruption of the internal enzymatic equilibria, entry of mass
action equilibna for enzymatc decarboxylaton, changes in celt membrane functions and the
physico-chemical properties of protein and toxicity of carbonic acid in ts un dissociated form.
CO: s also Inhibiory to various bacterial enzymatc and biochemical pathways.

The ®mperature not only determines whether microbial numbers increase or
decrease but also nfluence the nature of the flora which becomes dominant. In spite of all
good packagng condions, the long Ife of meat cannot be achieved unless special
emphasis s provided 0 tempersture during storage, distribution and retalling. At chil
temperatures, the storage life 18 determined mainly by concentration of oxygen.

The increased solubilty of CO, at lower Ismperature is undoubtedly a major factor.
However, f bacterma have commenced thewr growth phase, CO; has aimost no inhibrory
effect at all (Man, 1994)

2.8 Sheif iite
P -

The shel life ts he ¥me & takes for the product ©© become unacceptable to the
consumer. Analysss shows how the sensory quales change with tme and how long it takes
for these changes © make the product unacceptable The results determne shelf ife Food

9



must remain safe to eat and be in the best possible condition, up to and a Ittie beyond the
‘Best Before' date.

Qualty of food can be evaluated both with human senses and with instruments.
Human senses are used to perceive the sensory properties of foods and instruments are
used I quantify physical properties contributing to the sensory and non-sensory
charactenstics of food quality (Larmend, 1997)

2.8.1 investigational testing; Scope of the microblological tests

To determine if a microbiological hazard is present or indicated.

To estabiish microbiological trends.

To conduct challenge testing to predict safety in use or predicted abuse situations.
To conduct challenge testing to predict shelf life.

282 Sampling for microbiological tests

To be meaningful, the information given by microbiological examination must be fair
and accurate assessment of the microbiological status of the material being examined.
There are two main aspects to achieving this aim.

1. The sampie must be as representative as possible of the environment or of
the product

2 The sample must be taken aseptically, that is without any contamination
occurnng during sampling, sample handling between the time that it is taken
and the tme that &t © exammed should prevent significant microbiological
mublipication or death, as any change of numbers will gve an incorrect
result

The changes of mucrobwological populsbons in environments or products are
compilex Growth and death can occur rapidly and at dfferent rates with different kinds of
organems lseding to major changes n the meke-up of populsbon. Ths means there & no
apporunity 1o resample at lersure; 30 It is important to ‘get it ngit first time’

As well as taking representatve sampies of product t s aiso prudemt 10 sample
mgredients according 10 a pian whnch will enabile the probabrity of accepting or resecting an
10



unsatisfactory ot 0 be quantified. When examine a food for microorganisms, homogenous
distribution of microbes is seidom found, even in liquids.

As contaminabon may introduce senous errors, which could lead to the wrong action
being taken, aseptic handling must be applied from the time that the sample is taken until the
microbiological examination is complete. All the apparatus used for sampling and laboratory
examination must be sterile.

Once the sampies are taken they must be sent to the laboratory immediatsly, or
stored away from the production area. To minimize microbial population changes, dry
sampies may be held at ambient temperature provided this is less than 20°C.

All samples should be examined as soon as possible after receipt Examination of
sampies usually means preparing serial diutions, so that accurate counts of microorganisms
may be made. For each dilution used in making the dilution series a separate sterile pipette
is used.

2.83 Dilution of samples

In the preparation of microbial examination ail solid and most liquid food or ingredient
sampies will be diluted in a liquid. The choice of diluent is important and depends on the
particular type of examination and on the composition of the food. The method of mixing
sampile and diluent is also important. Mixing must be efficient, but it may also cause clumps
of bacteria to come apart and moid hyphae to break. The count will therefore be affected. A
standerd-mixing procedure must be adopted so that result may be comparable both between
different workers and between differant batches of the same product

Ennchment s a ®chnique, which is used when low numbers of a specific
group of microorganisms are being looked for, and generally these microorganisms are
pathogens A known quantity of food or liquid 1 added to a gven volume of broth (usually
.the rabo 15 1'10 sample 10 broth), the inoculated broth 18 incubated, and then examuned for
the psthogen under est This makes the added food materiel a significant part of the culture
medum, and may explain why some protocols or formulations are more successful than
others for a partcular application.

The colonal appearance & wnportant for dentificabon of a type or kond of
aucroorgansm The final growtirsnd the appserance of the organsm are the mteracton of
culiure media and smvironmental factors.

This method B used when &t s anticipsied thet the food or bquid contains
microorganisms st levels in excess of 10 per g or mi The food or hqud s diluted, a 1mi

11



sample of each diluton pipetted on to a plate, an agar growth medium added at 42°C to
45°C and the colonies (which develop after incubation from each microorganism or clump of
microorganisms) are counted. The count of microbes in the food or liquid can be calculated
as follows

Colony count per piate * the dilution factor plated = the count per g or ml

1. It is easy to make a mistake in the dilution factor especially when an ‘unusual’
or ‘unfamiliar’ one is used.

2. In counting where the food itself, e.g. some spices is inhibitory, the organisms
may only be able o grow at high dilutions, e.g. 10° or 10* Where an
unfamuliar or inhibitory material is under examination it is therefore prudent to
take the dilution series further than would be necessary for routine counting.

2.83.1 Choice of diluent

Dilutions of the samples are made through a series of tubes or containers. Usually
the dilbons are decimal dilutions, and may be made as 1 in 10 dilubons or as 1 in 100
divbons at each stage Whatever the volume used for each diuton step, the choice of
diluent s important and so is the total time taken o complete the procedure. During diution
there sheuld be no death of microorganisms, nor should muttiplication occur. This means
that the diluent should contain salt, and possibly peptone, at a level, which prevents any
osmobc shock damaging the microbes and possibly kiling them 1t also means that the bme
between maiong the onginal diuton of the sample, and adding the growth medium to the
plate should be not more than 30 minutes

if diuted sampies are heid longer than this, then mulbpkcabon couid occur n the
dilvbon tubes in which there s more food present (1 in 10 or 1 in 100 dduton tubes).
whereas in the dikuton tubes of 1 1000 or greater, even though the diluent 15 designed to
prevent osmobc shock, some microorganisms may die Others such as Pseudomonas
species may in fact be able to muliply even n diluent To overcome these problems
therefore the dilubon senes procedure should be compieted as s00n as possible
’ However for most applitatons 8 simple peptone/saiine diuvent 15 used for 8 wade
varisty of foods and hquids, wiuch may not be the best possible diuent for ever food stuffs,
but which when used correctly, grves a satsfaciory rate of microbes from food samples
Avays check to see that peptone dduent 15 non-turted before use Turbidty indicates ether

12



gross multipkcation of microorganisms or poor preparation of diluent Stenlity of diluent batch
shouid siways be checked.

284 Colony count

The most usual method used to estimate the count of microorganisms in foods or
liquids is the colony count, which is both simple and versatile. This has the advantage that
by using a series of dilutions it is possible by a single examination to obtain a result even
though the anticipated microbiological status of the sample is not known. It is also possible
to obtain counts for specific microorganisms. A single dilution series may be plated on to
several selective agars, for exampie, Violet Red Bile Agar (VRBA) for coliforms; Baird-parker
Agar for Steph. aweus, and Acidified Malt Extract Agar or Chloramphenicol Rose Bengal
Agar for yeasts and/or molds. By carrying out this procedure, often accompanied by plating
on a non-selectve agar and incubating aerobically and/or anaerobically at different
temperatures to obtain the ‘total’ bacterial count, much information is available. This enables
a judgment to be mede of the microbiological status of the food indicating both the efficiency
of processing and the hygiene of food handling process.

The colonies, which arise from microbial growth, must be carefully counted and the
correct dilution factor applied so that no wrong conclusions are made regarding the microbial
status of the foodstuff under test. Also the media and apparatus used during preparaton of
the sample must be stenle and the echnique used must be completely aseptic, otherwise
colonies will develop from contaminating organisms, not just from those present in the
foodstuff To confirm stenity and asepsis, control piates should be incubated, that s plates
containng the agar only, or agar with dilvent

it 15 difficult to count a plete when thers are more than 250-300 bactermal colones
present, or where there are more than 150-200 yeest colones Although it 8 possible
count colonies when there are more present, the colony size is smaller because of the
overcrowding, and colonies over-ke on another so that undercounting can resuk in as much
as Wnfold reducton of the correct count
N Bactenal spoitage of different products s largely nfluenced by the nature of meat

hY

together with environmental factors and the degree and composson of intel mecro flora
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Some of the microorganisms may be present in low numbers and in several cases
the numbers sought are below the sensitivity of the direct plate method. For example,
Salmonelia-absent in 25g samples E col absentin 10g samples (Man, 1994 ).

Table 2.2. Microbiological standards for unprocessed/sem| processed foods

TEST MAXIMUM COUNT
(cfu/g) |
Staphilococcus aureus <10
count
Total Coliform Count <10’
Yeast and Mould count <10°
Total Plate Count <10’
Absent in 10g of the
E.cok sample
Absent in 25g of the
Saelmonelia sample ;

J
Source: Working Instructions, Keels Food Products Ltd.

Sensory qualties aiso detenorate with the time. After determining the acceptable
tme penod for the sandwich by doing microbiological tests, the acceptability of sensory
qualbes should also be checked by performing a sensory analysis For that a simple paired
comparison st shouid be done

A peir of coded sampies 15 presented for comparson on the basis of some specrfied
charactenstic such as sweelness Fewer samples are requred and there i less tasting, but
the statistical efficiency s not as great The probabidty of a penelist selectng a sampie by
chance 18 50% Roessler of 8 publshed tables for the rap«d analysss of the results of paired
‘cemperison wsts Two mbies for pared compensons data are presentsd One table 18 used
for directonal difference 1eets or one-talled test. when only one answer & correct The other
table s used in preference tests or two-taded tests. when erher response can be correct

14



Paired comparison tests give no indication of the size of the difference between the
two samples but determine whether there is a detectable difference or not (Larmond, 1977).

29 Staphylococcus aureus

Many foods provide a good medium for the growth of Staphylococci. Examples
include mitk and cream, custard and cream-filled baked goods, meat and potato salads and
some cooked meats such as baked ham.

Staphylococci are also often present on raw poultry including chicken. Not all of the
Staphylococci isolated from raw meat are S. aureus but many are and a number of them are
enterotoxagenic.

Foods such as meat or mik that are naturally contaminated are seldom involved in
food poisoning, because these foods are contaminated with other competitive
microorgantsms

Butter is an unlikely food o be involved in food poisoning, because of the small
amount eaten at one tme.

Staphylococci are not good competitors unless they out number the other organisms
present Usually meats are cooked or baked at temperatures that kil any Staphytococci
associate with them (Michael, 1989).

2.9.1 Source of contamination

Contamination may be occurred from a cough or sneeze by a food handler who
happens © carry an entsrotoxigenic Staphylococci in the throat or nose, contamination by a
food handler with some type of Staphylococc: infection, such as an infected cut on the
hands

Staphylococct are utwquitous, akhough their majpr reservowrs are humans and
animals Food poisoning outbreaks do occur from foods that have been contaminated by
healthy Staphylococcal camers. Most food posoning outbreaks result from contamination by
food handiers. This & because most outbreais result from Staphylococct gromang in foods
afer the food has been heatad. Heet veatment generally wal destroy any Staphylococct
prasent before there s adequste growth for enterotan production Enterotoxin 15 produced
n the food by Staphylococei mroduced on 1o the food afier hestng (Michael, 1989)
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2.9.2 Prevention and control

Staphylococci are ubiquitous organisms that are impossible o eliminate from the
environment. At least 50% of indmduals carry these organisms from time to time in their
nasal passages, throat or on their hands. Any time a food is exposed to human handling,
there is a good possibiity to contaminate with Staphylococci. Not all strains are
emerotoxigenic but a large percentage may be. Heating food after handling normally would
ensure against food poisoning uniless the food is held unrefrigerated for several hours before
heating. Heating meat until the internal ®emperature reaches 73.9-76.7 °C is sufficient to
inactivate any Staphylococci present Heating the meat at 51.1 °C for 12 h completely
inactivate any Staphylococci present Heating is the most effective method for inactivating
Staphylococci in food. Unfortunately enterotoxin is not inactivated by pasteurization. No S.
awreus survive at microwave heating. Heating the foods to an internal temperature of 74-77
°C does not consistently elirfinate viable S. aweus. A mean internal temperature of nearly
100 °C is needed to ensure that all portions wil reach a minimum of 74-77 °C. Iif food
possoning does occur, it is usually due to contammation occurring after cooking (Michaell,
1989).

if enterotoxin i produced in food, heating might not be sufficient to destroy the toxin.
In many instances, foods are not processed further after handiing, and unless proper care is
taken, the organisms may grow and produce enterotoxin. To prevent Staphylococcal food
poisoning. & 18 important to keep susceptible foods refrigerated at all imes except when
being prepared and while being served. Foods shoukd be refngerated in a manner to
facditate quick cooling of the entre food mass. Most food poisoning out breaks could be
preventsd if tis simple precaution were taken (Michael, 1989)

2.10 Escherichia coll

It is presumed that humens are the major reservor of £ col E col 1s often present in
feces of asymplomabc human camers
€ cok infecton 18 prncipelly acquired by mgeston of contamnated food or water
E cod 15 not readdy transmeited to healthy individuals by direct person 10 person contact
* Ciuckens may aiso be a reservor of the organism (Michael, 1989)
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2.10.1 Control and prevention

Symptomatic and asymptomatic human carriers are believed to be a principle
reservoir and source of E.col strains involved in human ililness. These organisms are
present in the intestinal tract of carriers and hence are excreted in the feces. Food may be
contaminated by infected food handlers who practice poor personal hygiene or by contact
with water contaminated by human sewage. Important measures to prevent food poisoning
inciude educating food workers in safe food handling techniques and proper personal
hygiene (such as washing hands after defecation), properly heating foods to kill pathogens
and holding foods under appropniate conditions to avoid bacterial multiplication (e.g. chill
leftover foods rapidly). Additionally unchlorinated water should be used for cleaning food
processing equipment and food contact surfaces (Michael, 1989).

in contrast, the intestinal tract of cattle and likely other animals (such as chickens)
used in the production of food, is an important reservoir of Ecoli. Hence raw foods of
animals ongin may be contaminated by the organism through fecal contact during slaughter
or milking procedures Prevention of fecal contamination durning recovery and processing of
foods derived from animals is paramount to control food bom infections of E.cod.
Additionally, foods of animal origin should be heated sufficiently to kil the organism before
consumption Although the infectious dose of E.col is not known, measures should be taken
to control ks growth on meats by rapid cooling 1o less than 7°C after slaughtering and
processing (Michael ,1989).

2.11 Yeasts and mouids

The medium recommended for the detechon and enumeraton of yeasts and moulds
18 Potato Dextrose Agar Minerals present in agar could nfluence the pigment formaton of
certain fungi where pigment producbon s a cnical part of the dentfication of the fungus ks
cleerly important 0 stabize this characterstc The agar used in Potato Dextrose Agar 1s
carefully screened 1 ensure correct pgment producton by fungus (Alphapnnt. Alton
Hants, 1990)
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2.12 Collforms

With Coliforms bile salts are commonly incorporated in the culture media as the
selective agent Examples of selective media used for this purpose are MacConkey agar and
Violet Red Bile Agar. The former additionally contains a nutrient source (peptone), lactose,
which 18 dissimilated by Coliforms with the production of acid (and gas) and a pH indicator
(neutral red), the letter medium contains crystal violet as an additional selective agent but is
otherwise based on similar principles (Michael, 1989).

Like most nonpathogenic gram negative bacteria, the Colforms grow well on a large
number of media and in many foods. These organisms have been reported to grow as low
as -2 °C and as high as about 50 °C (Michael ,1989).

They are capable of groming in the presence of bile salts, which inhibit the growth of
gram postive bacteria. Advantage is taken of the latter fact in their isokation from various
sources Unlkke most bacteria they have the capacity to ferment lactose with the producton
of gas and this characteristic alone is sufficient to make presumptive determinations of
Coiiforms. By incorporating lactose and bile salts into culture media (such as MacConkey
agar), t becomes possible to differentiate between these organisms and most others that
may be present in foods as well as water (Michael ,1989).

& 15 not difficuk. however to some tmes demonstrate the presence of these
organsms in arr, dust on the hands and m and on many foods The problem then is not
simply the presence of Colforms but their relative numbers. While the presence of large
numbers of Colforms in foods 1s highly undesirable, it would be wirtually impractical to
elminate all of these organisms from fresh and frozen foods (James, 1978)

2.13 Total Viable Count

One of the most common mecrobrological 8sts camed out on foods s the otal viable
count, which 1s also known as the standard piste count or aerobcc plate count in this,
sutable dilubons of the food sampie are pisted on or n a agar based meda contaning
ocomplex nutnents which support the growth of ss wide a range of mucroorganisms as
possible Nutrents ncluded in, for example, nutrent agar (Oxod) are beel extract. yeest
etract and peptone (a3 proteolytic enzyme digest of resh mest comaiming a vanety of
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inorganic saks, growth factors and peptdes) The pH of the medium s usually adjusted to 7-
7.4 so that bactena rather than yeasts or moulds are recovered (James,1378).

The individual ba~terial cells transferred to the plate in the diluent divide in the normal
way during incubaton Thus an estimate of the total number of viable cells (i e cells capable
of growth in the recovery medium) in the dilution plated out. can be calculated by counting
the total number of bactenal colonies which develop following incubaton Under normal
aerobic conditions obligate aerobes and facultative anaerobes will grow (James,1978).



CHAPTER 3

3.1 MATERIALS

3.1.1 Materiais for the preparation of meat loaf

3.1.1.1 Equipments

Bowl chopper
Mincer

Balances, which are capabile of weighing ingredients in kilos and grams
Casings (brown colored; 90mm in diameter/50 cm in length)

Fikler

Stands to hang loaves
Cooking chamber
Chill room

3.1.1.2 ingredients

Chicken meat

Cereal binders

Soya protein 1solates
Sodium lactate

ice/water

Nitrite salt

Phosphates

Ascorbic acd

Sodium Ascobate

Mono Sodium Glutamate

Mace

Coerse pepper

Chik powder -
Nutneg

Mustard

3.0 MATERIALS AND METHODS

A
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3.12 preparation of sandwich
3.12.1 Equipments

Sticer

Sharp knrfe, Plastic chopping board
Packaging matenals

N, gas cylinder with a connected tube
Sealer

3.1.2.2 ingredients

Bread, Butter, Cooked meat

313 Microbiological tests
3.13.1 Equipments and glassware

Dry sterilizaton hot air oven

Wet sterilizaton automatic and portable autoclaves
Electronic balance 0 01g sensiivity

Water bath 44 +/)-05°c

Drstiled water apparatus

Incubator 35+/-05°¢c

Laboratory consumables (knife/pair of scissors, forks etc)
Pipettes (1mi10ml)

Medical fiat bottles  (300mi)

Test tubes (16mm diameter)

Petn dishes

Somecher bags (swericed)
Stan less swel racks (to hold stomacher bags at sampie ntroducton)
Cotton wool

Swenkzabton bow/Al fod paper

Beaker = (1L)

Mc Certneybotiies (28 mi)

Ourham tubes (4mm diameter)

Glass spreaders (swriced)



3.1.3.2. Diluent, Reagent, Media
Media Violet Red Bile Agar, Potato Dextrose Agar,
Mac conkey Broth Purple, Tryptone water,
Standard Plate Count Agar (APHA),

Baird Parker
Diuent Buffered peptone water
Reagent Indole

3.2 Methods
3.2.1 Preparation of the meat loaf
Using the Mincer, chicken meat was minced and using the bowi chopper the meat
mixture was prepared.

chicken meat A 5 rounds Fast chop, Fast bowl

I
I

addition of salt,

spices, Na-lactate 15 rounds Fast chop, Fast bowi
|
|

addition of soya protein isolates,
173 icelwater 20 rounds Fast chop, Fast bom

|
|

addbon of chicken meat B

fat emuision,
balanced iceiwater 30 rounds Fast chop, Fast bowt
|
|
addrbon of cereal binders 10 rounds Fast chop, Fast bowt
|
|
addon of chcken meat C 15 rounds beck chop

| - 2-3 rounds siow chop, siow bowt
|
meeat moture
Figure 2 Fiow chart of preparing meat mixture
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Prepared meat mixture was filled into casings to prepare meat loaves. They were
cooked in the cooking chamber by using steam for 2 % hours until core temperature comes
up to 74°C) After that the cooked loaves were cooled by showering treated water for nearly
15 minutes and were stored in a chill room

Following above procedure, another meat loaf, which is 2% low in moisture content,
was prepared.

For the preparation of sandwich, slicing of the meat loaf and butter were done by
using the Slicer.

3.22 Preparation of the sandwich

A cooked meat slice and a butter slice were kept in between two bread slices. The
margins of the sandwich were removed by cutting them with a knife.

Sandwiches were packed in poly ethylene teraphthalate (PET) packages and N, gas
was flushed into the package and at the same time heat sealing was done at equal points
Two samples from prepared sandwiches were kept at ambient temperature and others were
stored in a chill room at about 5°C.

3.23 Microbloiogical Examinations

A sample was selected randomly from the batch and following microbiologicsl tests
were done In every four days and results were tabulated.

Another betch of sandwaches was prepared and for that one also microbological
tests were done

Buffered peptone water was the diluent used for all the mcrobiological tests It was
prepared as follows

Bufifered peptone water 20 00g
Dwstlled water 1000 0Om|



This mixture was heated until the solids are dissolved and autoclaved at
121°C for 20 minutes. (Before sterilization the diluent was poured into bottles
and tubes and the mouths were closed by inserting an Al screw cap and

cotton wool plugs)

3.2.3.1 DETERMINATION OF TOTAL PLATE COUNT (TPC)
3.2.3.1.1 Standard Plate Count Agar (APHA) medium preparation

Standard Ptate Count Agar 23.5g
Dristilled water 1000.00m!

Modure was heated until the solids are dissolved and autoclaved at 121°C for
20 min. (before sterilization the media was poured into bottles and the mouth
was closed by inserting an Al screw cap)

3.23.1.2 Sample innoculation and preparation of dilution

e A sample of 90ml of pre sterilized buffered peptone water was taken
into a stomacher bag (stenlzed) and 10g of test sample was
introduced aseptically

e The sample was blended.

« A sampie of 1mi of the (1/10 dilubon) was aseptcally introduced to a
test tube contaming 9mi of buffered peptone water to prepare
dilkubons

3.23.1.3 Preparation of the TPC Agar plates and innoculation

A sampile of 1 mi of any pre determined diuton was asepbcally mtroduced
In> the stertiized plate and approxamatety 15-20mi of TPC Agar was poured
Lid wes ciosed and wes shaken gently for even distnbubton and kept for 30
mmn at room temperature for sobdifyng



3.23.14 Incubation and counting colonies

The solidified plates were placed upside down in the incubator and temperature was
set at 33-35 +/- 0 5°C. They were incubated for 48 hours.

Colonies appearing in the media were counted by using the colony counter
and the results were recorded

3.23.2 DETERMINATION OF TOTAL COLIFORM COUNT

3.23.2.1 Violet Red Bile Agar medium preparation

Pre prepared powder (OXOID) 51.5¢g
Distiled water 1000.00ml|

Mixture was heated untl the solids are dissolved and autoclaved at 121°C for
20 min (before sterilization the medium is poured into bottles and the mouth
was closed by inserting an Al screw cap).

3.23.2.2 Sampie innoculation and preparation of dilutions

e A sampie of 90mI of pre steriized buffered peptone water was taken
Ino a stomacher bag (sterdized) and 10g of the test sample was
introduced asepbcally

+« The sample was blended

o A sample of imi was asepbcally introduced (1/10 dilubon) o a test
tube containing Smi of buffered peptone water to prepare dilutons

3.232.3 Preparstion of the Violet Red Bile Agar piates and Inoculation

A sampie of 1ml of any pre determmed diuton wes asepbcally mtroduced no the
stenized piate and spproximately 15-20mi Violet Red Bre Agar was poured The id was
closed and it was shaken gently for well dstribution and kept for 30 min at room temperature

for sokditying



3.23.24 Incubation and counting colonies

The solidified plates were placed upside down in the incubator and the temperature
was set at 35 +/- 0.5°C and incubated for 24 hours.

Colonies appearing in the media were counted by using the colony counter and the
resuRs were recorded.

3233 DETERMINATION OF POTATO DEXTROSE AGAR COUNT
(YEASTS AND MOULDS)

32331 Potato Dextrose Agar medium preparation

PDA 30.00g
Distilled water 1000.00mi

Modure was heated until the solids are dissolved and autoclaved at 121°C for 20 min
(before steniizaton the medium was poured into bottles and the mouth was closed by
inserting an Al screw cap).

3.23.3.2 Sample inocuilation and preparation of dilution

. A sample of 90mi of pre-stenized buffered peptone water was taken Into a
stomacher bag (stenkzed) and 10g of the test sample were introduced aseptically

° The sampile was blended.

° A sampie of 1mi of the dilution (1/10 diduton) was aseptcally introduced to a test tube
containing 9mi of buflfered peptone water 1 prepare dilubons

3.23.3.3 Preparstion of the POA plstes
Aseptically introducé 1 m! of any pre determined diuton nto the ster#zed piate and

pour approsimetely 15-20 mi of Potato Dextrose Agar and close the kd and gently
shaike for well distnbuton and keep for 30 men at room lemperature for soldfying



3.23.34 incubsation and counting colonies

The sohdified plates were placed upside down in normal room temperature at 25 +/-
5°C and incubated for 48 hours

The colonies which appeared in the media were counted by using the colony counter
and results were recorded

3.234 DETERMINATION OF E.COLI

3.234.1 Media preparation
3.23.4.1.1. Mac Conkey broth purpie medium preparation

Prepared powder (OXOID) 40.00g
Distilled water 1000.00m!|

Moture was heated untl the solids are dissolved. The medium was poured
into Mc Cartney bottles and Durham tubes were placed in them an inverted direction. They
were autoclaved at 121°C for 20 min. (note - the screw cap was not tightened till sterihkzaton

was complete)
3234.12 Tryptone water

Pre prepared powder (OXOID) 15 00g
Distiled water 1000 0Oml

Moture was heated unti the sokds are dissoived and autoclaved at 121°C for
20 min (before sterization the medium was poured mnto bottles and the mouth was closed
by inserting an Al screw cap)

323443, indole reagent (KOVACS)
P-diethyl ammo benzsidehyde 05 00g

N- Amyt Alcoho! 75 0Omi
Conc Hydrochlonc acd 25 00m!



P-diethyl amino benzaldehyde was dissoived in akcohol and the acid was added
slowly.

3.234.2 Sample inoculation and preparation of dilutions

A sample of 90mi of pre-steriized buffered peptone water was taken Into a
stomacher bag (sterilized) and 10g of the test sample were introduced aseptically.
The sample was blended.

3.23A4.3 introduction of the samples to Mac conkey broth and incubation

A sampie of 1ml of the dilution (1/10 dilution) was aseptically introduced to the Mac
Cartney bottle.

The bottles were incubated at 35°C for 24 hours The color change of the media and
gas formation were checked.

if colour was changed from purple to yellow and gas formation was observed, the
sample was considered positive for presumptive £.col.

if colour was changed from purple to yellow and no gas formation was observed, the
sample was considered positive for presumptive E coli

if no colour change was observed, the sample was considered as E coli negatve

3.23.4 4 Introducing the presumptive E.cof positive sampie to tryptone water

1

An Inoculum of 1ml from presumptive positive samples was aseptically introduced t
9mi of stenle tryptone water

The test tubes were incubated at 44 +/- 0 5 °C for 24 hrs

Three drops of indole reagent (KOVACS) was mntroduced and was shaken gently A
violet color nng formation was observed on the top of the tube

3.234.5 Recording resuits

1

if above volet nng occurred. the sample was considered as E col present I color
changed from purplie to yellow the sample was considered positive for presumptive
E cok

2 i there was no color change in the Mec Conky broth bottes the sampie was

considered as negatve for £ coli
28



3.23.5 DETERMINATION OF STAPHILOCOCCUS AUREUS
3.23.8.1 Baird Parker medium preparation

Pre prepared powder (OXOID) 630g
Distiled water 100 mi

Mibdure was heated until the solids are dissolved and autoclaved at 121°C for 20 min
(before sterilizabon the medium was poured into tubes and bottles and the mouth was
closed by inserting an Al screw cap). It was cooled to 50°C and 50mi of Egg-York Tellurite
Emulsion SR 54 was added aseptically and mixed well before pouring onto sterilized plates.

3.23.5.2 Sample inoculation and preparation of dilutions

1 A sample of 100mi of steriized buffered peptone water was taken in to a
stomacher bag (sterilized) and 10.0g of the test sample were introduced aseptically.

2 The samplie was blended

3 Serial dilubons were prepared when necessary

3.23.5.3 Introducing the samples to Baird-Parker plates and incubation

1. A sampie of 0.1 mi of the dilution was asepbcally infroduced onto two Bard-
Parker plates This quantity was carefully spread as quickly as possible over
the surface of the Baird parker plates

2 The plates were mcubated at 35+/- 0 5°C for 24-48 hours

3.23.54 Counting colonies and recording resuits

Colonies which appeared m the meda were counted and results were recorded
(S aureus colonigs are gray black in color They are shiny convexes and surrounded by
white entire mangm)
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CHAPTER 4

4.0 RESULTS AND DISCUSSION
4.1 Results

Table 4.1. Microbiological Results of ingredients (First Batch)

1 1 1— -
1

INGREDIENT TCC STAPH TPC PDA E.COLI

BREAD < 10 < 102 90* 103 80* 10J ABS

BUTTER < 10* <10* 22* 104 12* 103 PE+

MEAT 1

(HIGH < 10* < 10* 53* 10* 175* 102 PE*

MOISTURE

CONTENT)

MEAT 2

(LOwW < 10: <10* 80+ © 11*102 ABS

MOISTURE) |

<10* <10* <10 <10* -satisfied
Table 4.2 Microbiological Results of the samples After 4 days

COMBINATION TCC STAPH TPC PDA E.COLI
Sample (meat 1) 3 715* 105 1455* 105 PE*
Sample (meat 2) 3275* 10- 105* 10J PE* !

<10 < 10* - satisfied



Tabie 4.3 Microbiological Results of samples After 7 days

- . ;
COMBINATION TCC i STAPH TPC ' PDA E.COLI ,i
I ]
. |
Sampie (meat 1) | 4.95* 10 12.0'102 1.288°10° |54*10° | PE+
i
Sample (meat2) | 1.235*10° §< 10? 9.24*10° 44°10° | PE+ |
i i {
meat 1 >10* <10* >10’ >10* - unsatisfied
meat 2 <10* <10 <10’ <10* - satisfied
Table 44 Microbiological Results of the samples After 11 days
1 lf
COMBINATION | TCC STAPH TPC PDA E.COLI
| !
[ M B — —
1 Sample (meat 1) , <10° <0 96°10 |59°10° PE+
f | '
L ' 1
| v !
| Sample (meat2) <10° . <10° | 327*10" |56°10° PE+ |
| o 1 i L N N .
meatt <10 <10* >10’ >10* - unsatshed
meat 2 <10* <10* >10’ >10* - unsatisfied
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Table 4.8 Microbiological Results of the samples (second batch) After 11 days

| Tecc  STAPH , TPC ‘ PDA ' EcOL
] H | |
I 10°102 <102 j‘ 56°*104 ! 121°103 ! PE+ ,
| J .
5 | | | i 1
<10* <10* <10’ <10* - satisfied
Tabie 4.6 Temperature Variations in the chill room (First batch)
iL DATE TEMPARATURE (°C)
|
. 24/8/00 5.2
' P23 35
% s
% 27 _—%* sy T T T T
r 8 ' 55
29 525 -

I -

T 31 . 50 T
1/3/00 T T T Es )
T 2 49
T T3 T TTsT
- & 52
Average temperature = 52 °c



Tabie 4.7 Temperature vgt_l_aﬂorns in the chill room

| DATE | TEMPARATURE (°C) |
T T w000 52
7 49 |
- A
8 47 ,
[~ ) T 5.0 i
10 53 ]
1 5.0 !
12 i 45 7‘
B 13 [ 55 !
L’:'" 14 ! 5.1 T
—— ]
15 1 47 '
{‘ o 16 f 48 |
I 17 i 56 ;
L ,
Average temperature =50 °c
Table 4.8 Observations of the samples kept at ambient temperature
r 1 o
DAY f OBSERVATION :
.r [ -
! 1 ! No change '
[ ' —_—
| 2 | Butier started 1 meft |
3 : Siightly meled butter
4 Slightly meited butter :
5 ‘ White fungus on bread, metted butter
| 6 Increased fungal growth. meited butter
—_— —_— —— —————— . . e =
| f
: 7 - . F urther increase of fungal growth
' ] . o . -
T ] ' Growth of yellow biack lungus aiso
-___ 8 ' __Spread to mefted butter also _

R R
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The sandwich consists of bread butter and chicken meat These ingredients have

following nutritional compostoon.



Bread Carbohydrates
Protein
Vit Thiamin, riboflavin, Niacin
Ca, Fe
Butter Fat 80%
Carbohydrates, Vit A, D
Cooked chicken meat Protein
Fat
Fe, Ca, B1, B2, Niacin
Added Vit. C

So the sandwch i1s nutrihonally rich.
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4.2 DISCUSSION

On selectve agars, which often contain diagnostic agents in their formulation, too
many colones results in loss of the correct diagnostic change. A good example of this is
VRBA with colforms. When the number of colonies is less than 100 per plate, the coliform
colonies are purple red in color and surrounded by a zone of precipitated bile acids. When
the colonies are overcrowded, no purple-red color develops in the colonies, neither 1s there
any precipitation, and so the sample would be recorded as coliform free, when in fact it had
an unacceptably high count.

The background of food material on the plate is not possible to achieve when low
dilutions of food sampie are plated, and when the particles are small. Fine particles resemble
colonies and these particles may be counted as colonies. One recommendation to overcome
this problem 1s to incorporate 2,3,5 triphenyttetrazolium chioride (TTC) into the agar medium
immediately before the plates are poured. Most bacterial colonies are colored red and so
can be easily counted However TTC can be inhibitory to colony development of certain
Gram-positive bacteria and not all the colonies, which develop, give a red color, so would be
missed rather than counted. This lack of red color may also occur when the TTC is added to
the piates following mcubation.

_ Another method is, to pour an extra plate and to refrigerate this plate duning
the btme, which the other plates are incubating. When the plates are counted, a careful
companson of the incubated plates with the refrigerated plate for each sample should enable
8 colony count b be made However it must be recognized that counting of these foods
which have small partcles 1s not easy and it would be wise for more than one experenced
techmician 10 check the counts where these problems occur. Some microorganisms never
form large colonies and the use of magnificaton 1s important on plates to enable a count to
be made The plate must be cliosely examined as 8 superficial examinaton makes it kkely
that the colomes will not be seen and so not counted

When ‘spreading’ (spread of colones across the agar surface) occurs, colones of
other microorganisms may be prevensd from developing or they may not be seen This
happens occasionally in the. thermophilic spore count when spreeders producing ammonia
orve the plate a clesr appserance in edher case undercouning of the sample results
Although there are agar formulatons which miibt the formaton of spreeders. they can aiso
have the effect of reducing the colony count of the sampie so shouid not be adopted without
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investgation on any food stuff which s causing problems. Providing the spreader does not
cover more than half of the area of the plate equal to half the area of the plate and count
obtained as , Colony count * 2 * dilution factor = count per mior g

Carryng of inhibitors from the food. Spices are examples of such food-mainly
cinnamon, nutmeg, ginger and cloves. Inhibition may be overcome by using higher dilutions
A neutrakzing agent can be added to the agar but checks must be made to show that the
neutralizing agent itsetf is not inhibitory.

Media may be insufficiently tempered ie. poured too hot (above 45°C) thus
pasteurizing the organisms on the plate.

Spread plates may be over-dried. This results in poor, slow or no growth.

The expected growth pattern may be altered if diluent or medium 1s used directly
from refrigerated storage because of shortage of ime.

Any medium has a shelf life. Over-aged medium, whether dehydrated or made up,
may not have rs designed properties.

Selective media by their nature, work by discouraging (inhibiting) growth of some
organisms and allowing the wanted one(s) to grow on. The more highly selective the
medwum, the more this is so and for some strains of a wanted organism it may be over-
selective and they may be suppressed

Incubation temperature is a compromise between the ideal and the available This
may affect growth. Iincubation time is usually the minimum time needs to get results. t may
bet_goshonbrsomestmins and/or when celis are stressed.

Leaving media empering in a water bath (usually about 45°C to 50'C) for some
hours or overnight 15 kkely to cause hydrolysis and therefore poor setting of acid agars and
unknown changes in other media Good practice sets a maximum holding hmit of 4 hours

Mcroorganisms other than Steph aureus can grow on Baird-Parker agar and since
all Saureus strains do not give the typical classical reacton, microscopic examinaton of
colones shoulkd be carned out Some Bacillus speces grve the typical black. shiny colonial
appearance on Bard-Parker agar and n this case a mCroscopc exammnaton prevents a
wrong decsion being made regarding the status of the sample with reference to the
S sureus count _

A personsl bms. which 15 responsibile for dfferent counts on the same piate by
dfferent persons There 15 a tendency for indmduals 10 be consistently igh medum or low
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counters A person variabilty shown when the same plate ts counted again by the same
person

N. gas used in gas flushing was not in food grade Therefore sensory evaluation was
not done

A good packaging material for MAP should have a low water vapour transmission
rate, together with a high gas barrer property

The most sutable material for MAP packaging is laminations or co-extrusions of
polythene/nylon/EVOH or PVdC

if this packaging material was used for the sandwich packaging we can have a
satisfied length of shelf life

X



CHAPTER 5

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUTIONS

The sandwich prepared with cooked chicken meat of low moisture content has a shelf
Ife of 11 days

The sandwiches prepared from both low moisture content and high moisture content
chicken meats can be kept for 4 days

The ingredients used in preparaton of sandwich ie bread, butter and chicken meat

make 1t nutritionally rich

5.2 RECOMMENDATIONS

Shelf Iife was not checked after 11 days due to the ime limttations. Hence further studies
are needed to determine the sheif life

Food grade N_ gas should be used in gas flushing and sensory evaluation should be
carned out to check the consumer acceptability for the product

If the processing system s automated, the product can be prepared more hygienically
and this may result a longer shelf life

For MAP, a packaging matenal laminated with high gas barner polymer such as ethylene
vinyl aicohol should be used

RLY)
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