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A B S T R A C T

Th e  objective of the research is to prepare a nutritionally rich sandwich, w hich 

has a shelf life of two weeks

Th e  sandwich consists of two bread slices with a butter slice and a specially 

prepared meat slice in between them  Tw o  meat loaves (one is of low m oisture content 

than the other) were prepared to take meat slices Tw o  kinds of sandw ich sam ples were 

prepared with these two kinds of meat loaves and packaging with N 2 gas flush w as 

done Few  sam ples of prepared sandw iches were kept at am bient tem perature and 

visually inspected and others were stored in a chill room Prepared sam ples were 

microbiologically tested after four seven and eleven days respectively

A fungal growth could be visually inspected in both sam ples kept at am bient 

tem perature after four days and increased with the time Butter started to melt after one 

day For the sam ples stored in the chill room these changes could not be inspected

U p  to four days both sam ples m ade with high and low m oisture content meat 

were microbiologically acceptable W h e n  it com es to the 7th day only the sam ple which 

has the meat slice of low m oisture content w as m icrobiologically acceptable

W h e n  it com es to the 11* day, both kinds of sam ples were microbiologically 

unacceptable

Since by the 7* day the sandwich with the meat slice of low m oisture content was 

microbiologically acceptable that meat loaf was selected for the preparation of another 

batch

S o  the sandwich which is prepared from breao butter and meat is nutritionally 

nch and has a sneif life of eleven days

i
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CHAPTER 1

IN TR O D U C TIO N

Today the society is more complex and complicated. All in the society are busy In 

most families both parents do jobs to double their income 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. W hen both convenience and nutritional value are considered, sandwches can be 

taken as one of the best solutions. Sandwiches are an excellent source of nutrition because 

they may contain variety of fillings and represent good value for money.

Sanctoriches 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 -ris k 1 foods are those that are more likely to contain higher levels of bacteria and are 

not necessarily cooked before being eaten

Many sandwiches are made for packed lunches at school or work. In areas of large 

towns ot-cities of developed countries where there are a huge number of ofhoes, shops or 

factories, and there are often several sandwich shope and many are thriving businesses.

Th e  popularity of sandwiches within the take-away food sector has increased and 

sandwiches have become an important part of production for today's Sri Lankan baker

Preparation of a sandwich as a solution for above requrements was done in this 

research

Preparation of a ready-to-eat sandwich vwth a considerable shelf life increases the 

interest of producers vtftile a nutritious sancfeech increases the interest of consumers The 

present study was earned out at the Keels Food Products Ltd to fcitfil this need Objectives 

of the study were to

1 Prepare a sandwich, v^iich has a shelf lie  of two eeeks

2 Make toe sandwich nofrttonely rich

I



CHAPTER 2

2.0 L ITE R A TU R E  SER VEY

2.1 S a n d w ich ; a ready-to  - M t  food

Tha 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. W e  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 

are 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°c (Fuller, 1994).

12 Sandwich bread

A-standard loaf of sandwich bread may contain, in addition 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 white or whole wheat It can have 

added soft wheat grains, malted wheat Kibbled, rolled part-cooked or milled rye; oats, 

barley, maize or other cereal or any combination of these. And it can have nuts and seeds or 

a whole range of other flavour and texture ingredients that are suspended by the gluten in 

the wheat flour n  order to keep the bread light soft and palateble (Anonymous. 1999 Sep)

2*2.1 Extension of shelf life

M or-Ute ™  foncbons as a dough conditioner, ft m an enzym e-based product that 

g iye t 7 to 10 day extension of teietf Nte with freshness liter bekmg ft m proves the volume 

and appearance of toe breed too By using ton dough conditioner we can save on dough 

coats by reducing the emounte of emutetoers end dough condtooners u e d  (Anonymous, 

1999 A ug)



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 

mod fled atmosphere packaging have been developed.

Freezing is the only k n o w  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 atmosphere, slices of many kinds of bread become dry and unpalatable in 

a very short time. 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 

uniformly moist and fresh appearing than those made from fresh bread.

2v3 M odified Atm ospheric Packaging

Modified-Atmosphere Packaging (M A P) is the enclosure of food in a package, inside 

which the atmosphere ts modrfled w th respect to C 0 2, 0 : , N : , water vapour and trace gases 

This modification is generally achieved using one of two processes i.e. gas flush packaging 

or vacuum  pactaging.

M AP can significantly increase the shetf life without losing the fresh quality of muscle 

foods MAP is a process by which the shef life of a fresh product is increased significantly by 

enclosing it in an atmosphere which slews down the degradafave processes particularly 

grov^h of microorganisms

Vacuum peckageig is a form of M AP but disadvantageous because of deformation of 

cuts by film tightening. However use of appropriate gas moctures for MAP offers an 

alternative to vacuum packaging

Packaging material plays a crucial role for the success of MAP technology The 

correct atmosphere induced initially cannot mantam tong, if the gases pass through the 

barrier material The requirements of m achne for packaging are governed by packaging 

Otethods Thermoformed rgtd or semi rigid base material s  required for thermoformed 

peckagvtg The base materiel la thermoformed into a tray after loading of the product the 

tray past at nto a chamber in vrtuch the a r  •  evacuated and the desired gas(ee) mfroduced 

into it Sumtorty a top kdcfcng matonel a  drawn over the tray end seated to if> edge

3



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 

packaging 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 

(Bharti, Sahoo, 1999).

2A Ms In the gas packaging

As an inert gas, N 3 is used for gas packaging. Nitrogen 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 C 0 2, it is 

oommon practice to include some N2, which is physiologically inert, as ballast in the pack 

atmosphere Even when the pack is properly constructed and filled to an appropriate gas 

volume to 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°c was attributed to high growth of Bacitus 
tharmosphecta, Pseudomonas, Enterobactariaceae, although it has been shown that 

membe rs of lactic acid bacteria (LA B ) can also produce off odours.

The effect of N 2 packaging on cooked, cured meet loaves and found remarkably 

improved appearance by retarding the greenish discoloration.

N j has two roles in gas packaging: first, it displaces O 3 With regard to moist foods, 

displacement of O j by N 2 retards the grovrih of aerobic bacteria as Pseudomonas end 

Yeasts and moulds, the oxidation of fats and colors and the development of off-ftevours 

Ntrogen it self is and does not interact directly w th m croorgansm s

Nftrogen’s second role in gas packaging is to act as an xiert flier, which keeps 

flexible packages from developing a vacuum T h «  b  a problem particularly associate w th 

moist food products packed in C O j (Sahoo and Anjaneyulu, 1995)

4



Figure 1 System s for M odified Atm ospheric Gas Packaging

ZA Packaging Materials

The choice of packaging material is an important factor in any MAP operation. A  low 

water vapour transmission rate, together with a high gas barrier must generally be achieved 

Generally, all MAP packages are based on thermoplastic polymers All packages made from 

such plastic materials allow some gas transmission, even at chill temperature The 

packagng material need to have mechanical strength to withstand machine handing and 

subsequent storage, distribution and rateibng Materials m use are laminations or co 

extrusions of polyethylene with polyester or nylon with or without the addition of a high 

barrier layer of vinylidene chloride-vmytchkxide co-polymer or ethylene-vinyl alcohol co­

polymer. depending on the barrier required

With regard to the merobiotogical and sensory shetf lie and qualty of gas-packed 

foodstuffs, appropriate packaging matenate are more important than the type of tea 

packaging machine, akhough tea portaging technique also affects the appearance of a 

product e g. a vacuum before gee ftuehng cennot be used for some products due to 

crushing and compressen which has already been mentioned Several factors must be 

taken into aooount vt determaiing tea combination of peckagng material properties required
5



for eech specific product and market Naturally the basic requirements are the same as 

generally set for food packaging materials, e.g. the material must be suitable for use in 

contact vMth foodstuffs from the health 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 P E (polyethylene), P E TP , metalized P ETP , PP (poly propylene), PS, P V C  (poly vinil 

chloride), PVdC (poly vinilidene chloride), PA, E V A  and E V O H  (ethylene vinil alkohoQ Their 

oxygen and water vapour permeability are given below; (Ooraikul, Stiles, 1991).

Tafc+e 2.1. Barrier properties of som e selected polym ers. The film  thickness is 25 

m icro meters.

I

PO LYM ER
I

O X YG EN  P ER N #A B ILITY

(cm J/mJ 24 h 101.3 kPa) 

23°c, 75%  RH

W A TE R  V A P O R  

P E R M  A B IL ITY

(gfm2 24 h) 38°c, 90%  RH

EVAL 0 1 6 - 1 4 ( 0 %  RH)

10 1-17.8 (100%  R H )

21.7-58.9 (K 7 C )

- . \
-  P A S S 31 93-155 (40°C) I

O P A 6 18 6 155

P A 6 1
!

4 0 3 341

p p 2325 H 39*109

r B T 74<4~13t.5 2 7 .5 4 6 5  1

P V C  (rigid) 77 5-310 140-791 I

_____________________________ !
H O P E 2325 4 7 -6 2

Ii
LO PE 8 5 i0 ”  ~ ~ |  15 5-23 3 ~|

. 1 ... ___________ _______ j
" PS 5425 1 1065-1705

_____________________________i_______  . . . . .  ■
P V D C  j 031 j 031 j

i ..... - i ---------------------------------
Spores: ModWIod Atmoep^eHc Perfragfag.
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These polymers are normally used as laminated or co-extruded multiplayer materials 

in order to have the barrier 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 alone Is not suitable for gas packaging because of their high gas permeability.

A s a rule packaging materials with oxygen permeability lower than 10Ocm3/m2 24h

101.3 kPa are suitable 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 

chiled) the material needs to be. If a material is of poor mechanical strength, the mechanical 

stresses, humidity and low temperature during storage, transport and handling can damage 

the package and cause leakage.

The adequate integrity of the seal is important in order to maintain the correct 

atmosphere in the package. The seal however must not be to tight; the right balance 

between tightness and security of the closure and ability to peel back a lidding material must 

be determined

The type of package to be used; rigid or semi rigid, lidding tray or flexible film pouch, 

has to be taken into consideration when choosing packaging materials.

In order to improve the appearanoe of the packages in retail outlets the polyethylene 

in the packaging laminates can be specially treated to prevent condensation of water which 

fogs the package and prevents the consumer examining the product

The nmcrowsve abtirty of packaging materials will be emphasized more and more in 

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 meting point of PVC makes 

the PVC-LDPE-tammahon or co extrusion film much used as a base web material in deep- 

draw machines unsuitable for microwave oven heebng This means that base materiel in 

deep drawing should be changed to another material if deep-draw packaging is to be used 

for gas-pecked food products intended to be heated in a microwave oven in their package 

The only eddtxmal expenses era the gas mature tsetf end its related equipments 

The packaging speed may also slow down to some extent

In most MAP appkcstons, t  is desirable to maintain the atmosphere inftally 

tefoduced into the package to re s  a tong period as possible and to keep the gas rate 

unchanged The better the seal, the more dM cuty there w * be m openng the pack The 

right balance between Oghtoess end secunty of tie  doeura end the obtity to peel beck a 

totting material must be detemuned The heat t sahng is considered best for MA pecks

7



Packages can be designed to reduce the total exposed area by adding labels, 

printing on the film, and increasing film thickness. However all these techniques decrease 

the ability of customers to view the product inside the package (Ooraikul and Stiles, 1991)

If bread is pecked 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 polyvimlydene chloride should be used and when the bread is 

packed w th the inert gas N j, the shelf life can be extended to 5 days.

Both 99.5% C O ; and 73%  C O -J 27%  N 2 combination extend shelf life to 14 days

M AP offers increased shelf life due to significant reductions of spoilage organisms, 

the cost of this type of packaging makes it prohibitive in most commercial circumstances. 

The cost of the high barrier laminates makes them more suited to higher value products.

2.6 MafK lactates

Sodium and potassium lactates are preservatives, which can be used in m eat 

poultry and seafood products for extending shelf life, enhancing flavors and controlling 

pathogens

N a K  lactate is the neutral NafK salt of natural L (+ ) lactic acid, which is a 

natural component of muscle tissues. It has a mild saline taste. Due to the mild saline taste, 

w age o f -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 (6.5-6 5).

Shelf Me of meet products is improved not only from anti microbial activity by 

lowering water ectMty, but also by tee specific bactericidal effect of the lactate ion. N a- 

lacteto is widely applied in processed meet products to extend the shelf life The extent of 

shelf Me extension has been as much as 2-4 days in ground poultry products In cooked 

comminuted products sheV Me can be extended wite 30-100%  depending on product 

formutabon and usage level.

It vnproves the yield by improving weler-binding capacity and due to teat the product 

becomes firm in texture

Recently it was dscovered teat this ingredient mhtots pathogenic 

4«Mcroorganems Uke StepfMooocc ta  ecreus Setownete DsJans and peftcularty 

Ctostredlum botuknum. Studies have shoem teat Ne-tactete possesses strong anti botuknei 

functionality thereby reducing the nek of gnarth of C l botuknei spores m uncured vacuum- 

packed p o u ky products

8



For comminuted products, during moang/chopping, Na-lactate (P U R A S A Lfc) can 

be added Generally 1 5-3 5%  (1-2% dry solids) of Na-lactate is recommended for addition to 

meat and poultry products based on final weight of the product Processors may consider 

the reduction of the normal N a O  content by 0.1-02%  when using the Na salt of lactic acid. 

There is a possibility of lowering the NaCI content which allows a better taste without the 

risk of a decreased she* 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 Lactobacilli or Brocholhrix. 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, 0 2 free C 0 2 extends the lag phase, the 

generation time and slow the growth rate of all spoilage organisms.

Many theories regarding the mechanism by which 00? acts on bacterial cells, include 

alteration of intracellular pH, disruption of the internal enzymatic equilibria, entry of mass 

action equilibria for enzymatic decarboxylation, changes in cell membrane functions and the 

physico-chemical properties of protein and toxicity of carbonic acid in its un dissociated form 

C O : *  also inhibitory to various bacterial enzymatic and biochemical pathways.

The temperature not only determines whether microbial numbers increase or 

decrease but also influence the nature of the flora which becomes dominant In spite of all 

good packaging conditions, the long life of meat cannot be achieved unless special 

emphasis s  provided to temperature during storage, distribution and retailing At chil 

temperatures, the storage life is determined mainly by concentaion of oxygen

The increased sotobilty of CO? at lower temperature is undoubtedly a major factor 

However, if bactona have commenced ther growth phase, C O : has almost no inhibitory 

effect at all (Man. 1994)

2 J Shelf life

Th e  shef Iffe is the tm e  I  takas for the product to become unacceptable to the 

consumer Anefyss shows how the sensory quaMies change wfth feme and how long it takas 

for these changes to make the product unacceptable The results deform s* shelf hfe Food
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must remain safe to eat and be in the best possible condition, up to and a little beyond the 

‘Best Before' date

Quality 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 to quantify physical properties contributing to the sensory and non-sensory 

characteristics of food quality (Larmend, 1997)

2-8.1 Investigational testing; Scope of the m icrobiological tests

To  determine if a microbiological hazard is presenter indicated.

To  establish microbiological trends.

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

To  conduct challenge testing to predict shelf life.

2JB2 S a m p lin g  fo r m icrob io lo gica l 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 sample must be as representative as possible of the environment or of 

the product

2 The sample must be taken asepticaily, that is without any contamination 

occurnng during sampling, sample handling between the time that it is taken 

and the tame that t  s  exam ned should present significant microbiological 

muRipAcataon or death, as any change of numbers will give an incorrect 

resuft.

The changes of mcrobiologicel populations in environments or products ere 

complex Grovtih end death can occur rapidly end at different rates with different lands of 

organtomt feeding to major changes m the m ake-up of population Th e  means there s no 

opportunity to resample at leisure; to  It Is importer* to 'get it nght ftrte time’

As wen as tekng represented* samptes of product t  »  also prudsnt to sample 

ingredients according to e plan vtftch w il enable the probabilty of ecceptang or rsjectang an
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unsatisfactory krt to be quantified W hen examine a food for microorganisms, homogenous 

distribution of microbes is seldom found, even in liquids.

As contamination may introduce serious 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 samples are taken they must be sent to the laboratory immediately, or 

stored away from the production area. To  minimize microbial population changes, dry 

samples may be held at ambient temperature provided this is less than 20°C.

Ail samples should be examined as soon as possible after receipt Examination of 

samples usually means preparing serial dilutions, 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 J 4  Dilution of sam ples

In the preparation of microbial examination all solid and most liquid food or ingredient 

samples 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 

sample and diuent is also important Mixing must be efficient but it may also cause clumps 

of bacteria to coma apart and mold hyphae to break The count will therefore be affected. A  

steodercUnoang procedure must be adopted so that re su l may be comparable both between 

different workers and between different batches of the same product

Enrichment is a technique, 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 is added to a given volume of broth (usuaHy 

the ratio is 110 sample to broth), the inoculated brotti b incubated, and then examined for 

the pathogen under test This makes the added food material a significant part of the culture 

medium, and may explain vrtty some protocols or formulations are more successful than 

others for e particular appfccabon

The colonial appearance is important for denttflcabon of a type or kind of 

rtucroorgensm The (teal g rowffraod the appearance of the orgamsm era the rte racson of 

cuteira mecta and enwanm entel foctors

T h »  method b used when it b anScipatod that the food or tepid contains 

microorganisms at levels m exeats of 10 per g  or ml The food or tepid «  diluted, a 1ml
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sample of each dilution pipetted on to a plate, an agar growth medium added at A2 C to 

45°C and the colonies (which develop after incubation from each microorganism or clump of 

microorgan sm s) are counted The count of microbes in the food or liquid can be calculated 

as follows

Colony count per plate * 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 to grow at high dilutions, e g. 10'3 or 104 W here an 

unfamiliar or inhibitory material is under examination it is therefore prudent to 

take the dilution series further than would be necessary for routine counting.

2£,3.1  C ho ice  o f d ilue n t

Dtfutions of the samples are made through a series of tubes or containers. Usually 

the dilutions are decimal dilutions, and may be made as 1 in 10 dilutions or as 1 in 100 

dilutions at each stage W hatever the volume used for each dilution step, the choice of 

diluent s  important and so is the total time taken to complete the procedure. During dilution 

there should be no death of microorganisms, nor should multiplication occur. This means 

that the diluent should contain salt and possibly peptone, at a level, which prevents any 

osmotic shock damaging the microbes and possibly killing them It also means that the time 

between making the original dilution of the sample, and adding the growth medium to the 

plate should be not more than 30 minutes

If diluted samples are held longer than this, then mufti plication could occur m the 

dilution tubes in which there is more food present (1 in 10 or 1 in 100 dilution tubes), 

whereas in the dilution tubes of 1 1000 or greater, even though the diluent s  designed to 

prevent osmotic shock, some m croorganom s may die Olhers such as Pseudomonas 
species may in tect be able to mulhpiy even n  diluent To  overcome these problems 

therefore toe dilubon senes procedure should be com plated as soon as posstole

However for moat epptteftons • simple peptonafsahns cteuent is used tor e wide 

variety of foods and toM dt. which may not be the best possible diluent for ever food stuffs, 

but which when used correctfy. gives e satofactory rate of "aerobes from food samples 

Always check to see tost peptone dduent is non-turbid before use TurbaMy indicates efther
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gro ts multiplication of microorganisms or poor preparation of diluent Sterility of diluent batch 

should always be checked

2JB4 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 example, Violet Red Bile Agar (V R B A ) for colifbrms; Baird-parker 

Agar for Staph, aureus, and Acidified Malt Extract Agar or Chloramphenicol Rose Bengal 

figar for yeasts and/or molds. By carrying out this procedure, often accompanied by plating 

on a non-selective 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 made 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 preparation of 

the sample must be stanle and the technique used must be completely aseptic, otherwise 

colonies wilt develop from contaminating organisms, not just from those present in the 

foodstuff To  confirm stentrty and asepsis, control plates should be incubated, that is plates 

containing the agar only, or agar wRh diluent

It is difficult to count a plate when there are more than 250-300 bactenal colonies 

present or where there are more than 150-200 yeast colonies Although it a  possible to 

oount colonies when there are more present the colony size is sm aler because of the 

overcrowding, and colonies over-tie on another so that undercounting can resuR n  as much 

as tenfold reduction of the correct count

' Bactenai spoilage of Ulterent products s  largely influenced by the nature of meat 

to g e to r wfih environmental teeters and the degree and composition of futieJ nscro 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, 

Salmonella-absent in 25g samples E coU absent in 10g samples (Man, 1994).

Tab le  22. M icro b io lo gica l standards fo r unprocessed/sem i processed fo o ds

T E S T M AX IM U M  C O U N T

(cfu/g) |
1

Ste philoooccus aureus 
count

~  "<10*

Total Colfform Count < lo "

Yeast and Mould count < 10“

Total Plate Count <w

Ecotr

Absent in 10g of the 

sample

Salmonella
J

Absent in 2Sg of the 

sample
________________________________________ i

Source: W orking Instructions, Keels Pood Products Ltd

Sensory qualbes also deteriorate w th the time. After determining the acceptable 

tame period for the sandwich by doing microbiological tests, the acceptability of sensory 

qualbes should also be checked by perfbrmng a sensory analysts For that a simple paired 

comparison test should be done

A  pair of coded samples is presented for companson on the basis of some specified 

charactenstac such as sweetness Fewer samples are requred and there e  less tastang, but 

the statistic si efficiency is not as great The probabbty of a panelist selecting • sample by 

chance is 50%  Roassler at el publshad tables for the rapid analyse of the results of paired 

'comparison tssts Tw o teblee for paired com panions date are presented One tsble a  used 

for directorial difference tests or one-IM ed test when only one ansear m correct The other 

table «  used in preference tests or two-taied tests vtfien erther response can be correct
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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)

2 9  S ta p h ylo co ccu s  aureu s

Many foods provide a good medium for the growth of Staphylococci. Examples 

include milk and cream, custard and cream-filled baked goods, meat and potato salads and 

some cooked meats such as baked ham.

Staphytooocci 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 

enterotoxigenic.

Foods such as meet or milk that are naturafly contaminated are seldom involved in 

food poisoning, because these foods are contaminated with other competitive 

microorganisms

Butter is an unlikely food to be involved in food poisoning, because of the small 

amount eaten at one time.

Staphylococci are not good competitors unless they out number the other organisms 

present Usually meats are cooked or baked at temperatures that kill any Staphylococci 

associate with them (Michael, 1989).

2.9.1 S o u rce  o f co n ta m in a tio n

Contamination may be occurred from a cough or sneeze by a food handler who 

happens to carry an enterotoxigenic Staphylococci in the throat or nose, contamination by a 

food handler with some type of Staphylococci infection, such as an infected cut on the 

hands

Staphylococci are ubtqutous, aRhough their major reservors are humans and 

animals Food poisoning outbreaks do occur from foods teat have been contaminated by 

healthy Staphylococcal earners Most food poaontng outbreaks resuft from contammatxxi by 

food handlers T h e  *  because most outbreaks result from Stephytococct growing in foods 

after tee food has been heated Heat treatment generaty w il destroy any Staphylococci 

l»e s  ant before there is adequategrowth for enterotooon production Enterotexm m produced 

m tee food by Stephytococd mfroduetd on to tee food alter heating (Michael. 1989)
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2.9.2 Prevention and control

Staphylococci are ubiquitous organisms that are impossible to eliminate from the 

environment. At least 50% of individuals 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 possibility to contaminate with Staphylococci. Not all strains are 

enterotoxigenic but a large percentage may be. Heating food after handling normally would 

ensure against food poisoning unless the food is held unrefrigerated for several hours before 

heating. Heating meat until the internal temperature 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  

aureus survive at microwave heating. Heating the foods to an internal temperature of 74-77 

°C does not consistently eliminate viable S. aureus. A  mean internal temperature of nearly 

100 °C is needed to ensure that all portions win reach a minimum of 74-77 °C. If food 

potsoning does occur, it is usually due to contamination occurring after cooking (Michaell, 

1969)

If enterotoxin is produced in food, heating might not be sufficient to destroy the toxin. 

In many instances, foods are not processed further after handling, and unless proper care is 

taken, the organisms may grow  and produce enterotoxin T o  prevent Staphylococcal food 

poisoning, t  is important to keep susceptible foods refrigerated at all times except when 

being prepared and while being served Foods should be refrigerated in a manner to 

facditote quick cooing of the entre food mass. Most food poisoning out breaks could be 

prevented if this simple precaution were taken (Michael, 1969)

Z10 Eecherichtm coil

It is presumed that humans are the major reservor of Ecoh E coh is often present in 

feces of asymptomatic human com ers

Scot intecSon «  pmcipaHy acquired by ngesfcon of contammatod food or water 

E c o l a  not reedtfy transmitted to healthy individuals by direct person to person contact 

'  C h e  kens may also be a reservoir of the organism (Michael. 1969)

16



2.10.1 Control and prevention

Symptomatic and asymptomatic human carriers are believed to be a principle 

reservoir and source of E.coti strains involved in human illness. 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 

include 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 appropriate 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 E.coH. Hence raw foods of 

animals origin may be contaminated by the organism through fecal contact during slaughter 

or milking procedures Prevention of focal contamination during recovery and processing of 

foods derived from animals is paramount to controi food bom infections of E.coti. 
Additionally, foods of animal origin should be heated sufficiently to kill the organism before 

consumption Although the infectious dose of E.coti is not known, measures should be taken 

to control Its growth on meats by rapid cooling to less than 7°C after slaughtering and 

processing (Michael ,1989)

2.11 Yeasts end m o u ld s

The medium recommended for the detection end enumeration of yeasts and moulds 

ts Potato Dextrose Ager Miners Is present in agar could mfluence the pigment formation of 

certain fungi where pigment production is a critical pert of the identification of the fungus ft is 

dearly important to stabrtee V is cheracterstic The agar used in Potato Dextrose Agar is 

carefoNy screened to ensure correct pgm ent production by fungus (Alphapnnt Alton. 

Hants,1990)
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112 Conforms

With Conforms 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 ts dissimilated by Conforms with the production of acid (and gas) and a pH indicator 

(neutral red); the latter medium contains crystal violet as an additional selective agent but is 

otherwise based on similar principles (Michael, 1989).

Like most non pathogenic gram negative bacteria, the Conforms 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 grow ng in the presence of bile salts, which inhibit the growth of 

gram positive bacteria. Advantage is taken of the latter fact in their isolation from various 

sources Unlike most bacteria they have the capacity to ferment lactose with the production 

of gas and this characteristic alone is sufficient to make presumptive determinations of 

Conforms By incorporating lactose and bile salts into culture media (such as MacConkey 

agar), it becomes possible to differentiate between these organisms and most others that 

may be present in foods as well as water (Michael ,1989).

It is not difficult, however to some times demonstrate the presence of these 

organem s in air, dust on the hands and a  and on many foods The problem then is not 

simply the presence of Conforms but their relative numbers While the presence of large 

numbers of Conforms in foods is highly undesirable, it would be virtuaHy impractical to 

elminate all of these organisms from fresh and frozen foods (Jam es. 1978)

2.13 To ta l V ia  M e C o unt

One of the most common m crobiologcal tests carrad out on foods is the total viable 

count, which is also knt*m as the standard plate count or aerobe plate count in this, 

suite bis dilutions of the food sample are plated on or m a agar based m eda conte rung 

Oompiex nutrients which support the grovrih of as wide a range of microorganisms as 

possible N ufranti included in. for example, nutrant agar (Oxoid) are beef extract yeast 

extract and peptone (a  proteolytic enzyme digest of fresh meat contemmg a variety of
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inorganic salts, grostfh factors and peptides) The pH of the medium is usually adjusted to 7- 

7.4 so that bectena rather than yeasts or moulds are recovered (James, 1978).

The individual ba'rterial cells transferred to the platB in the diluent divide in the normal 

way dunng incubation 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 bectenal colonies which develop following incubation Under normal 

aerobic conditions obligate aerobes and facultative anaerobes will grow (James, 1978)



C H A P TE R  3

3.0 M A TER IA LS  AN D  M ETH O D S

3.1 M A TER IA LS

3.1.1 Materials foe the preparation of meat loaf

3.1.1.1 Equipm ents

Bowl chopper 

Mincer

Balances, which are capable of weighing ingredients in kilos and gram s 

Casings (brown colored; 90mm in diameter/50 cm  in length)

Filler

Stands to hang loaves 

Cooking chamber 

Chill room

3.1.1.2 Ingredients

Chicken meat 

Cereal tenders 

Soya protein isolates 

Sodium lactate 

Icetoeter 

Nitrite salt 

Phosphates 

Ascorbic acid 

Sodium Ascobate 

Mono Sodium Gkitemate

Mace

Coarse pepper 

ChApowder 

Nutmeg 

Mustard



3.1.2 preparation of sandwich

3.1.2.1 Equipm ents

Siicer

Sharp knife, Plastic chopping board 

Packaging materials 

N ; gas cylinder with a connected tube 

Sealer

3 .12.2  Ingredients

Bread, Butter, Cooked meat

313 Microbiological tests
3.12.1 Equipments and glassware

Dry sterilization 

W et sterilization 

Electronic balance 

W ater bath

hot air oven

automatic and portable autoclaves 

0 01 g sensitivity 

44 +/- 0 5 :c

Detailed water apparatus

Incubator 35 +/- 0 5 c

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

Pipettes (1ml/10ml)

Medical flat bottles (300ml)

Test tubes (16mm diameter)

Petn dishes

Stomacher bags (sterilized)

S ta r less stoei racks (to hold stomacher bags at sample rtroductaon) 

Cottonwool

Stontazabon box/AI foi paper 

Beaker * (1 L)

Me Cartney botttM (26 mQ

Durham tubes (4m m  diameter)

Glass spreaders (storieed)



3.1.3*2. Diluent Reagent, Media
Media Violet Red Bile Agar, Potato Dextrose Agar,

Mac conkey Broth Purple, Tryptone ^ «te r, 

Standard Plate Count Agar (A P H A ),

Baird Parker

Diluent

Reagent

Buffered peptone water 

Indole

3.2 Methods
3.2.1 Preparation of the meat loaf

Using the Mincer, chicken meat was minced and using the bowl chopper the meat

mixture was prepared.

chicken meat A

I

I

addition of salt.

5 rounds Fast chop, Fast bowl

spices. Na-lactete 

I

15 rounds Fast chop, Fast bowl

addition of soya protein isolates,

1/3 ice/Water 20 rounds Fast chop, Fast bowl

I

I

addition of chicken meat B  

fat emulsion,

balanced ice/water

I

I

30 rounds Fast chop, Fast bowl

addition of cereal binders

I

I

10 rounds Fast chop. Fast bowl

add toon of chchan meat C  15 rounds back chop

I 2-3 rounds slow chop, slow bo*4

I

meat mixture

Figure 2 Plow  chart of preparing meat m ixture



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 ware 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.

3.2.2 Preparation of the sandwich

A  cooked meat slice and a butter slice were kept in between ttvo bread slices. The 

margins of the sandwich ware removed by cutting them with a knife.

Sandwiches ware packed in poly ethylene teraphthalate (P E T ) packages and N2 gas 

was flushed into the package and at the same time heat sealing was done at equal points 

Tw o  samples from prepared sandwiches ware kept at ambient temperature and others ware 

stored in a chill room at about 5°C.

3X3 Mkrotototoglcal Examinations

A  sample was selected randomly from the batch and following microbiological teste 

were done n  every four days and resufts were tabulated.

Another batch of sanctaches wes prepared and for that one also microbiological 

teste ware done

Buffered peptone water wes the diluent used for a l the microbiological teste It wes 

prepared as follows

Buffered peptone water 2000g

Oettted water 1000 00ml



This mixture wbs 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 D ETER M IN A TIO N  O F TO T A L  P L A TE  C O U N T (T P C )

3.2.3.1.1 Standard Plate Count Agar (A P H A ) m edium  preparation

Standard Plate Count Agar 23 5g 

Distilled water 1000.00ml

Mixture 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)

3.2.3.1.2 Sam ple lnnoculation and preparation of dilution

• A  sample of 90ml of pre sterilized buffered peptone water was taken 

into a stomacher bag (sterilized) and 10g of test sample was 

introduced asepbcally

• The sample was blended.

• A  sample of 1ml of the (1/10 dilution) was asepfccally introduced to a 

test tube containing 9ml of buffered peptone water to prepare 

dilutions

3.2-3.1.3 Preparation of the TP C  Agar plates and lnnoculation

A  sample of 1 ml of any pre determined driuhon was aseptcaity ntroduced 

into the stertlzed plate and approximately l5-20m l of TP C  Agar wes poured 

Lid was dosed end wes shaken gently for even dattribution and kept for 30 

m n  at room temperature for sofcddywig

24



3.2.3.14 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*24.2 DETERMINATION OF TOTAL COLIFORM COUNT

3444.1 Violet Red Bile Agar medium preparation

Mixture was heated until 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).

34444 Sample Innoculation and preparation of dilutions

• A  sample of 90ml of pre stertfized buffered peptone water was taken 

into a stomacher bag (stertfized) and I0g of the test sample vwis 

introduced asepbcally

• The sample was blended

• A  sample of 1ml was asepbcally introduced (1/10 dilution) to a test 

tube containing 9ml of buffered peptone water to prepare dilutions

34444 Preparation of tta Violet Red Bile Agar plate* and Inoculation

A  sample of 1 ml of any pre determned dlubon was asepbcety ntroduced into the 

stenkzed plate and appraodmately 15-20ml Violet Red Brte Agar **s poured The lid 

dosed end it was shaken gentty for well dstnbubon and kept for 30 mtn at room temperature 

for solidify ng

Pre prepared powder (O X O ID ) 

Distilled water

51 5g 

1000.00ml



32.32.4 Incubation and counting colonies

The sotidifted 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 

results were recorded.

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

3.2*3,3.1 Potato Dextrose Agar medium preparation

P D A  30.00g

Distilled water 1000.00ml

Mixture was heated until the solids are dissolved and autoclaved at 121°C for 20 min 

(before sterilization the medium was poured into bottles and the mouth was closed by 

inserting an Al screw cap)

3 2 3 4 2  Sam ple Inoculation and preparation of dilution

• A  sample of 90ml of pre-stenkzed buffered peptone water was taken into a 

stomacher bag (sterilized) and 10g of the test sample were introduced asepticalty

• The sample was blended

• A  sample of 1 ml of the driutton (1/10 driutxxi) was asepbcally introduced to a test tube 

corrtatnng 9ml of buffered peptone water to prepare dilutions

32344 Preparation of the PDA plates

Asepticaty introduce 1 mt of any pre determined dlufton rrto the steriized plate end 

pour apprartmetely 15*20 ml of Potato Dextrose Agar and close the bd and geotty 

shake for w e l distribution and keep for 30 rnn at room temperature for soitoifyng
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$ 2  2 . 2  A  Incubation and counting col on Its

The solidified plates were placed upside down in normal room temperature at 25 +/- 

5°C and incubated for 46 hours

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

and results were recorded

222A  DETERMINATION OF E.COLI 

222A A  Media preparation
3.2.3.4.1.1. Mac Conkey broth purple medium preparation

Prepared powder (O X O iD ) 40 00g 

Distilled water 1000.00ml

Mixture was heated until the solids are dissolved The medium was poured 

into Me Cartney bottles and Durham tubes were placed in them an inverted direction They 

were autoclaved at 121 for 20 min (note -  the screw cap was not tightened till sterilization 

was complete)

2 2 2 A A 2  Tryptone water

Pre prepared powder (O X O ID ) 15 OOg

D enied water 100000ml

Mixture was heated until the sofcds are dissolved and autoclaved at 12 V C  for 

20 min (before stenlization the medium was poured nto bottles and the mouth u e s closed 

by inserting an Al screw cap)

U 3 4 .U . Indole reagent (K0VACS)

P-diethyl ammo bewealdehyda
N - Amyl Alcohol

Cone Hydrochloric acto

06 OOg

7500m l

2500m l
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P-diethyl amino benzaldehyde was dissolved in alcohol and the acid was added 

slowly

Sam ple Inoculation and preparation of dilutions

• A  sample of 90ml of pre-sterilized buffered peptone water was taken into a 

stomacher bag (sterilized) and 10g of the test sample were introduced aseptically.

• The sample was blended.

3.2*34.3 Introduction of the sam ples to  Mac con key broth and incubation

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

Cartney bottle

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

gas formation were checked.

3 If colour was changed from purple to yellow and gas formation was observed, the 

sample was considered positive for presumptive E.coH.
4 If colour wes changed from purple to yellow and no gas formation was observed, the 

sample was considered positive for presumptive E coli
5 If no colour change was observed, the sample was considered as E coh negative

3.2*344 In troducing the presumptive ExoM positive sample to tryptone water

1 An Inoculum of 1ml from presumptive positive samples was aseptically introduced to 

9ml of stenle tryptone water

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

3 Three drops of indole reagent (K O V A C S ) was introduced and was shaken gently A 

violet color nng formation was observed on the top of the tube

3X344 Recording resutts

1 If above violet nng occurred, the sample was considered as E cot present tf color 

changed from purple to yeSow the sample vros considered postove for presumptive

E cot
2 If there wes no color change in toe Mac Conky broth bottles the sample mas 

considered as negative for E cot
2H



3X 3.5  D ETER M IN A TIO N  O f  S TA P H ILO C O C C U S  A U R EU S

3X3.5.1 Baird Parkar m edium  preparation

Pro prepared powder (O X O ID ) 6.30 g

Distilled water 100 ml

Mixture was heated until the solids are dissolved and autoclaved at 121 °C lor 20 min 

(before sterilization 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 asepbcally and mixed well before pouring onto sterilized plates.

3.2,3.5.2 Sam ple inoculation and preparation of dilutions

1 A  sample of 100ml of sterilized buffered peptone water was taken in to a 

stomacher bag (sterilized) and 10.0g of the test sample were introduced aseptically

2 The sample was blended

3 Serial dilutions were prepared \Mien necessary

3 X 3 X 3  Introducing the sam ples to Baird-Parker plates and incubation

1 A  sample of 01  ml of the dilution was asepbcally introduced onto two Baird* 

Parker plates This quantity was carefully spread as quickly as possible over 

the surface of the Baird parker plates

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

3 X 3 .5 4  Counting colonies end recording results

Colonies which appeared m the media were counted and resuts were recorded 

(S aureus colonies are gray black In color They are shiny convexes and surrounded by 

vtftite entire mengm)



CHAPTER 4

4.0 RESULTS AND DISCUSSION

4.1 Results

Table 4.1. M icrobiological Results of ingredients (F irst Batch)

INGREDIENT TCC STAPH

1

TPC

1 1 —  -
1

PDA E.COLI

BREAD < 10 < 102 9 0 * 10J 8 0 *  10J ABS

BUTTER < 10* <10*
•

2 2 * 104 1 2 *  103 PE+

MEAT 1 
(HIGH  
MOISTURE  
CONTENT)

< 10* < 10*' 5 3 *  10* 1 75 * 102 PE*

MEAT 2 
(LOW
MOISTURE)

< 10: <10*

o•oCO 1 1 * 102 ABS
____ I

<10* <10* <10 <10* -satisfied

Table 4.2 M icrobiological Results of the samples After 4 days

COMBINATION TCC STAPH TPC PDA E.COLI

Sample (meat 1) 3 715* 105 1 455* 105 PE*

Sample (meat 2) 3 275* 10- i  1 0 5 * 10J PE* !

<10 < 10* - satisfied



Table  4.3 M icrobiological Results of sam ples After 7 days

1
C O M B IN A TIO N

1

---------------------------1

T C C

-------------------- -

S TA P H

r 1

T P C P D A E .C O L I i1i
I

Sample (meat 1) 4.95* 104 2.0* 10* 1.288* 107 5.4 * 10s

f 1i

PE+

Sample (meat 2)
II

____________________

1.235*10* i

______________ !

< 102 9.24*10® 4.4*10*

____________ I

PE+ 1

...

meat 1 
meat 2

>10* <10* >107 
<10* <10* <107

>10* -  unsatisfied 
<104 - satisfied

Table 4 4  M icrobiological Results of the sam ples After 11 days

j
C O M B IN A TIO N  i T C C

i
i

r - i -

S TA P H T P C P D A

" 1,1 

E .C O L I

• ■ j  }

Sample (meat 1) <10*"

i i
i ;

<10: 9 6* 10' 5 .9 * 1 0 ' PE+

I I , I 
I Sample (meat 2) <10*'i

1
<10*’

____________ i

3.27* 10'

l_______________

5 6*10® PE* 1
1

meatl <10*meat 2 <10* <10* >107
< 10* > 107 >10* - unsatisfied

>10* - unsatisfied
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Table 4.5 Mfcroblologleal Results of the samples (second batch) After 11 days

T C C

► —

1 0 * 1 0 2

S TA P H T P C P D A e .c o l i

1 21 * 103 PE+

1

< 10* < 10* < 107 < 10* - satisfied

T a ble 4.6 Tem perature Variations in the ch ill roo m  (F irs t batch)
r
i

D A T E

i

T E M P A R A T U R E  (°C)

:

24/8/00
i

5 2

25 1 4 5

26

27

51

5 5

( 261
1

5 5

29 5 2 5

30 5 2

31 5 0
I

1/900 5 5
i

2 4 9

‘ 3
l

"  ' ' " 5 7

4 5 2

Average temperature = 5 2 'c



Table 4.7 Tem perature variations in the chill room
r--------------------------- ------- ■—  --------------- * ------------------------------------------------------------  j  ------------------------- -----  *

D A T E  ! T E M P A R A T U R E  (°C)

6/1 (MX) 

7

.--------  -  -4
5.2 ij

4.9 I
I

8 '
1 _ _ J

4 7  ,
L _ J

9 5.0 i

10 5.3 |

11 5i0 !

12 4.5 11
13 6 5  11
14 | 5.1 1 

" "  15 ! 4 7  !

f 16 I 4 8
1_________________________________ ,_____________________
i 17 I 5.6

Average temperature = 5 0 °c

Table 4,8 Observations of the sam ples kept at am bient temperature

-------------------------------------------- 1“ i

D A Y  | O B S E R V A TIO N
i
i
j

I
i !

1
No change

i
i

p
i

2 Butter started to melt j
r • 
■ i

3 Sightly melted butter
i

4
►- -------- — — — - - ■ »

Slightiy melted butter

5 White fungus on bread, melted butter

6 Increased fungal growth, melted butter

i !

 ̂ -  >
, i

f  urther increase of fungal growth

i *

:____  *___________

Growth of yeiow black tongus also 
Spread to melted butter also



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

following nutritional compos toon.



Bfeed Carbohydrates

Protein

Vit Thiamin, riboflavin, Niacin 

Ca, Fe

Butter Fat 80%

Carbohydrates, V it A, D

Cooked chicken meat Protein

Fat

Fe, Ca, B1, B2, Niacin 

Added Vit. C

So the sandwich is nutritionally rich.



42  DISCUSSION

O n selective agars, which often contain diagnostic agents in their formulation, too 

many colonies results in loss of the correct diagnostic change. A  good example of this is 

V P B A  with conforms W hen 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. W hen 

the colonies are overcrowded, no purple-red color develops in the colonies, neither is 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 sample are plated, and when the particles are small. Fine particles resemble 

colonies and these particles may be counted as colonies. One recommendation to overcome 

the problem is to incorporate 2,3,5 triphenyttetrazolium chloride (T T C ) into the agar medium 

immediately before the plates are poured. Most bacterial colonies are colored red and so 

can be easily counted However T T C  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 

m in e d  rattier than counted. This lack of red color may also occur when the T T C  is added to 

the plates following incubation.

Another method is. to pour an extra plate and to refrigerate this plate during 

the time, which the other plates are incubating When the plates are counted, a careful 

comparison of the incubated plates with the refrigerated plate for each sample should enable 

a colony count to be made However it must be recognized that counting of these foods 

which have smal particles is not easy and it would be wise for more than one experienced 

techmoan to check the counts where these problems occur Some microorganisms never 

form large colonies and the use of magnification is important on plates to enable a count to 

be made The plate must be closely examined as a superfical examination makes it likely 

that the colonies will not be teen and so not counted

When Spreading' (spread of colonies across the agar surface) occurs, colonies of 

other microorganisms may be prevented from developing or they may not be seen This 

happens occasionally in thaJharmophifec spore count when spreaders produang ammonia 

give the plate a dear appearance In either case undercounting of the sample results 

ANhough there are agar formulations whch vihtM fie  formation of spreaders, ttiey can also 

have the effect of reducing the colony count of fie  sample so should not be adopted without
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investigation on any food stuff which ts 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 a s , Colony count *2* dilution factor = count per ml or g

C arryn g  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  neutralizing agent can be added to the agar but checks must be made to show that the 

neutralizing agent itself is not inhibitory.

Media may be insufficiently tempered i e. poured too hot (above 4 5 '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 is used directly 

from refrigerated storage because of shortage of time.

Any medium has a shelf life. Over-aged medium, whether dehydrated or made up, 

may not have its designed properties.

Selective media by their nature, work by discouraging (inhibiting) growth of some 

organ sm s and allowing the wanted one(s) to grow on. The more highly selective the 

medium, 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 Incubation time is usually the minimum time needs to get results It may 

be too short for some strains and/or when cells are stressed

Leaving media tempering in a water bath (usually about 45 C  to 50 C ) for some 

hours or overnight 6  bkely to cause hydrolysis and therefore poor setting of acid agars and 

unknown changes in other media Good practice sets a maximum holding limit of 4 hours

Microorganems other than Stoph aureus can grow on Baird-Parker agar and since 

all S aureus strains do not give the typical classical reaction, microscopic examination of 

colonies should be earned out Some Becitus species give the typical black, shiny colonial 

appearance on Bard-Parker agar and ai this case a microscope examination prevents a 

wrong decsion being made regarding the status of the sample with reference to the 

S aureus count —

A  personal bos. vrtuch is reeponsfcie for different counts on the same plate by 

different persons There is a tendency for individuals to be consistently high m edum  or low
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counters A  person variability shown when the same plate is 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 barrier property

The most suitable material for MAP packaging is laminations or co-extrusions of 

polythene/nylon/EVOH or P VdC

If this packaging material was used for the sandwich packaging we can have a 

satisfied length of shelf life



CHAPTER 5

5.0 C O N C L U S IO N S  A N D  R E C O M M E N D A TIO N S

5.1 C O N C L U TIO N S

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

life 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 preparation of sandwich i e bread, butter and chicken meat 

make it nutritionally rich

5.2 R E C O M M E N D A TIO N S

Shelf life was not checked after 11 days due to the tame limitations Hence further studies 

are needed to determine the shelf life

Food grade N. gas should be used in gas flushing and sensory evaluation should be 

earned out to check the consumer acceptability for the product

If the processing system is automated, the product can be prepared more hygiemcally 

and this may result a longer shelf life

For MAP, a packaging matenal laminated with high gas barrier polymer such as ethylene 

vinyl alcohol should be used



REFERENCES

• Ahvenainen, K 1989 G as packaging of chilled meat products and ready-to-eat foods, 

publications 58. Technical Research Center of Finland

• Alphapnnt Alton, Hants, (edi), 1990, The Oxoid Manual

• Austom. B , Goodier, A  1996, Food, Cambridge University Press, pp 3-13,10-15, 38- 

39

• Cathanna. Y W A . Liu.K, Huang, Y .W . .(edi) 1999, Asian Foods -Science and 

Technology, Technomic Publishing company, me. pp 212-215

• Cereal foods world, Sep 1999 vol. 44, no 9, pp 632,634,652

• Cenal foods world. Aug 1999 vol 44, no 8,535

• Charley. H , W eawer, C  (edi) 1998. Foods- A  scientific Approach, edi Prentice- 

Hull.me pp3-13

• Connelly, P , Pittum, M , 1997, Practical Bakery, Great Britain for hodder and Stoughton 

Educational, pp 326-334

• Doyle M P . Dekker, M . (edi), 1989, Food bom Bactenal Pathogens,Marcel Deckker, 

inc

• Fuller G W  1994 New  food product development, G W  Asssociates Ltd Montreal. 

Quabec

• Indian Food industry, Sept -O ct 1999 Vol 18(5). 299-308

• Jay J M , 1978 Modem Food Microbiology, Litton Educational Publishing, me

• Larmond.E 1997 Laboratory methods for sensory evaluation of foods. Research branch, 

Canada. Dep Of Agriculture, pp 6-19, 54-73

• Madden D  1980. Food and Nutrition A rtw ork. Gill and Macmillan Ltd

• Man C M D  Jones A  A  (edi) 1994 Shelf life evaluation of foods 1 st ed Blackie 

Academic and professional pp3-69. 156-178,

• Ooraikul B SstJles M E (edi). Modified Atmosphenc Packaging. 1991 Eliistlor W ood 

Ltd

• Quail K J  1996 Arabic Bread Production. American Association of Cereal Chemists 

me . pp 123-125

• Straiten M V Griggs B 1994 Super Fast Foods Dorimg Kmdersley ppS-11



National Digitization Project 
National Science Foundation

■ Institute : Sabaragamuwa University o f Sri Lanka

1. Place of Scanning : Sabaragamuwa University o f Sri Lanka, Belihuloya

2. Date Scanned : . .1 .OA.r. A-CJ..................................................................

3. Name of Digitizing Company : Sanje (Private) Ltd, No 435/16,  Kottawa Rd,

Hokandara North, Arangala, Hokandara

4. Scanning Officer

Name

Signature

. . .S .B . - .G . . . . S & c L '

*

Certification of Scanning
I hereby certify that the scanning of this document was carried out under my supervision, according to 
the norms and standards o f digital scanning accurately, also keeping with the originality of the original 
document to be accepted in a court o f law.

Certifying Officer
Designation : .................. J r r \p. ZOfr fki. :

“This document/publication was digitized under National Digitization Project of the 
National Science Foundation, Sri Lanka ”


