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Abstract
Screening for Bacteriological Contamination of Sealed
Packaged Ice cream in Gaza city-Palestine
Ice cream is a food commonly consumed widely during summer in Palestinian area.
Food poisoning cases associated with consumption of ice cream have been reported. The
risk of food-borne illness increases after ice cream consumption.
The goal of this study is to determine the bacterial contamination and access
bacteriological quality of Ice cream sold in different areas in the Palestinian markets in
Gaza city, Palestine. In addition, to improve the assurance and safety of ice cream without
pathogenic bacteria.
A total of100 samples of traditional ice cream with fruits flavor, chocolate, nuts,
and fruit from Gaza city markets were selected randomly. The samples were examined
bacteriologically.
About 56% of total samples were positive for coliform bacteria. In addition, there
are no sample recorded as samples contaminated with Salmonella spp. or Shigella spp.
only one sample recorded as positive for Escherichia coli 0157: H7. Moreover, there are 8,
36, 44 and 46% of samples recorded positive result of Enterobacter sakazakii , Klebsiella
pneumoniae, E. coli and Fecal coliform respectively, and this result over to the limit of
Palestinian standards.
The results obtained in this study represent the current status of bacteriological
quality of ice cream being sold in Gaza city. All the analyzed ice cream samples showed
contamination of bacteria (Staphylococcus aureus, Coliform, Escherichia coli, Klebsiella
pneumoniae, Enterobacter sakazakii, and fecal coliform). The presence of this high level
of coliforms contamination represents very bad hygein due to the possible presence and
transmission of pathogens such as enteropathogenic Escherichia coli.
The presence of coliform indicates recontamination that may either come from
water, lack of personal hygiene of the ice cream manufacturer, utensils used for Ice cream
and distribution environment. The researcher recommends storing packaged Ice cream at
proper temperature and increases hygienic practices during all preparation and handling
processes.

Keywords: Ice cream, bacteria, contamination, coliform, Gaza.
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Chapter 1
Introduction:
Ice cream is absolutely one of most popular and favorite food product for
Palestinian children and adults especially during summer season.
Ice cream is a nutritionally enriched dairy product produced by freezing pasteurized
mixture of milk solids as well as fat, sugar, emulsifier and stabilizer. Flavor enrichment of
ice cream is an optional addition of fruit nuts, candies, syrups and other flavoring
ingredients (Movassagh, et al., 2011).
Ice cream is the major dairy product that dominates interest of large segments of
the population. As a result, its production and consumption are rapidly increasing.
Quality of Ice cream depends on both extrinsic factors that include manufacture
procedure and intrinsic factors that include proportion of ingredients used. Ice cream, a
milk based product is a good medium for microbial growth due to high nutrient value,
almost neutral pH value and long storage duration. Primary sources of microbial
contamination to Ice cream include water and raw milk whereas secondary sources include
flavoring agents, utensils and handling. Although freezing and hardening steps in
production can estimate most of the microbial hazards, but still numerous health hazards
are persistent due to various conditions (Ahmad, et al., 2008).
The microbiological quality of ice cream during retail marketing mainly depends
on the contamination during the product handling as well as efficiency and sanitary
conditions during frozen storage. Many food poisoning cases associated with the
consumption of ice cream have been reported (Anuranjini, et al., 2008).
Ice cream should contain extremely low bacterial load, but higher bacterial counts
have been reported. This could be due to improper pasteurization process or post-process
contamination (Hoveyda, et al., 2006).
1.1. Microbiological contamination:
Food contamination makes millions of people sick every year. Bacteria that cause
disease are called “pathogens.” When certain pathogens enter the food supply, they can
cause food-borne illness. Only a few types cause millions of cases of food-borne illness
1

each year. Ironically, most cases of food-borne illness can be prevented. Proper cooking or
processing of food destroys bacteria. They can grow in just about any food, but are fond of
protein foods, such as meat, poultry, seafood, eggs, and dairy products in particular, as well
as high-protein vegetables such as beans and grains (Kanbakan, et al., 2004).
1.2. How bacteria get in food:
Bacteria may be present on products when you purchase them. Raw meat, ice
cream, poultry, seafood, and eggs are not sterile. Neither is produce such as lettuce,
tomatoes, sprouts, and melons. Foods, including safety cooked, ready-to-eat foods, can
become cross-contaminated with bacteria introduced on raw products, meat juices, or other
contaminated products, or by poor personal hygiene. The “danger zone” appears when
bacteria multiply rapidly between 40°C and 140° F to keep food out of this “danger zone”,
keep cold food cold and hot food hot (Boyer,2009).


Store food in the refrigerator (4.4° C or below) or freezer (-17οC or below).



Cook food to 71°C (63°C for roasts, steaks, and chops of beef, veal and lamb).



Maintain hot cooked food at 60°C.



Reheat cooked food to 74°C.
Food-borne illness or food poisoning is the primary danger of eating outdated ice

cream; but the date on the container is not the only information you need to decide whether
ice cream is safe to eat. It also matters how long ago it was purchased, when it was opened
and how safety it has been stored.
Bacterial contamination is the main danger posed by old ice cream. Foods spoiled
by bacteria which may look, smell and taste just fine that can make us sick. Bacteria thrive
in protein-rich foods that are also full of water including eggs, poultry, meat, fish and milk
products. Freezing ice cream and other frozen dairy products slows bacterial growth but
doesn't kill the bacteria, which begin to grow again as food thaws. The risk of food-borne
illness increases after Ice cream has been opened and used. Discard any ice cream that
thaws completely, due to the danger of bacterial growth (Schmutz, et al., 2007).
All persons handling food must be properly trained in order to understand the
importance of maintaining good personal hygiene, reporting illnesses and using effective
sanitation practices.
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1.3 .General guidelines include:
1.3.1

Report all illnesses and infections, especially those with symptoms of
foodborne or more severe illnesses including vomiting, diarrhea, fever, severe
sore

throat,

jaundice

or

infected

cuts/sores.

Anyone,

including

owners/management, with a potentially infectious disease must not handle food
for human consumption.
1.3.2

Keep hands and fingernails clean. Hands carry microorganisms or “germs.”
Wash hands before beginning work and whenever soiled. Scrub thoroughly at
least 20 seconds with soap and hot water, rinse and dry with a clean towel.
Avoid touching with bare hands all food items (e.g., cones – use a clean
napkin), the inside of service containers and food equipment or utensils that
have been cleaned and sanitized. Wear sanitary gloves where appropriate and
change frequently; gloves become dirty the same as bare hands. Do not handle
money or other possible sources of contamination when handling food. Wash
hands after handling any potentially unsanitary object.

1.3.3

Dress appropriately; clean clothes, no jewelry and appropriate hair restraints.
Refrain from eating, smoking, and chewing tobacco or gum while working with
foods.

1.3.4

Prevent cross-contamination and adulteration of foods and food contact
surfaces with unsanitary objects, chemicals, dirt, debris and pests. If soft-serve
machines are in close proximity to other food preparation areas, keep all
utensils, containers, brushes and other items used for the soft-serve separate,
especially from raw food items (e.g., meats). Protect all containers, cones and
condiments by keeping them in closed containers or re-sealable bags. Keep the
area clean and free from clutter, pests, chemicals and other possible
contaminants (Brown And Murphy 2008).

1.4. Most common types of bacteria in ice cream:
Ice cream is a frozen dairy product. It is sold in soft or hard status. The production
of ice cream includes totally eight steps. Pasteurization, freezing and hardening are the
main steps to eliminate the microbiological hazards. Many reports, articles and scientific
articles alarming levels of bacteria have been found in soft-serve Ice cream sold by vendors
across several countries over the World (Dodhia,et al., 1998).The saw out her found that
ice cream is a popular frozen food made from varying mixtures of cream and milk,
3

sweeteners, flavorings, corn syrup, and air. It has been implicated as a vehicle for the
transmission of microbial intestinal pathogens like Salmonella enteritidis found in
unpasteurized, contaminated raw eggs. Scientists say high levels of bacteria set off alarm
bells that the food product may be tainted. Additional tests, which the star has ordered, will
determine whether the soft-serve contains pathogens such as listeria and salmonella, which
can cause serious health problems. The presence of coliform, Staphylococcus aureus
bacteria may indicate a problem with sanitation or refrigeration (Nutting, et al., 1959,
Graceleah, et al .,1999).
Prolonged diarrhea is one common symptom that shows the presence of the
coliform bacteria in the digestive system. Federal guidelines around food safety state that
Ice cream products should contain no more than 10 coliform organisms per gram (Elliott,
and Michener 1960).
1.5 .The ten steps for cleaning and sanitizing soft-serve freezers are:
1.5.1. Drain leftover mix from the freezer into a clean, sanitized, sealable container.
Refrigerate immediately.
1.5.2. Rinse the freezer barrel and supply tank with cold water, drain, rinse again with
lukewarm water, drain.
1.5.3. Disassemble all removable parts, rinse with warm water, and wash with hot
detergent solution, made according to manufacturer’s instructions. Using appropriate
brushes, sized for fit and reach, brush all parts including the barrel, dasher, valves,
freezer head, supply tank, lid and hoses. Brushes used for hoses should just fit the
diameter and reach end to end. Use brushes designated for the freezer only, not to be
used for non-food items or other foods (especially raw foods). Inspect and replace
hoses routinely; other parts as needed.
1.5.4. Rinse all parts thoroughly with warm water.
1.5.5. Allow all parts to air dry, preventing contamination from dust, hands, other
foods, insects, pests and so on.
1.5.6. Immediately before assembling for use, prepare at least 2 gallons of sanitizer
solution. Chlorine at 200 parts per million (ppm) recommended. Other approved
sanitizers can be used at equivalent concentrations, prepared as recommended by the
manufacturer. Inspect dried parts for cleanliness.
1.5.7. Submerge all disassembled parts in the sanitizer for at least one minute,
immediately before assembling.
4

1.5.8. Assemble freezer wearing sanitary gloves. Apply food-grade lubricants in a
sanitary manner, sparingly, only as needed (avoid excess). Store lubricants in a
sanitary manner.
1.5.9. Add the sanitizer solution to the tank and sanitize all surfaces of the tank and lid
with a designated brush (a brush used for sanitizer only to prevent crosscontamination).
1.5.10. Drain the sanitizer into the barrel while running the dasher to sanitize the
dasher, barrel, and scraper blades. Do not run for longer than 30 seconds, or follow
recommendations of the freezer manufacturer. Drain thoroughly. Do not rinse with tap
water after the system is sanitized and drained (Boyer, 2009).
1.6 .Ice cream packaging:
The main reason of packaging is to produce hard ice cream, the semisolid ice cream
is packed into cartons or drums for hardening process to form specific shape of ice cream
products and to have longer shelf-life (more than one year) (Food and Public Health Hong
Kong,2005).
The following guidelines should help give the ideas of how to avoid food
contamination from packaging. There are 12 ways to avoid packaging toxins:
1.6.1. Plastic tends to migrate into fatty foods, especially hot fatty foods. Don’t leave
cheese wrapped in its plastic wrapper sitting in the sun, Cool leftovers before placing in
plastic storage containers.
1.6.2. Plastic wrap should never come into direct contact with fatty food in the
microwave. It is also important not to use leftover margarine or yogurt tubs in the
microwave. Use ceramic or glass cookware instead.
1.6.3. Microwavable packages should be avoided. Polyethylene terephthalate (PET)
migrates from the packaging into the food, as do the adhesive components (and their
degraded products) of the package.
1.6.4. FDA(1988): study of microwavable packaging components, called “heat
susceptors”, showed that low levels of the carcinogen benzene could migrate into food
when heated.
1.6.5. Skip the boil-in-a-plastic bag foods, as well as sous vide foods–foods that are
vacuum packed.
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1.6.6. When you can, replace plastic cups and other eating utensils that come into
contact with hot fatty foods with glass or metal. For example, instead of buying a
plastic thermos, consider a metal one.
1.6.7. As much as possible, avoid food, water, and other beverages sold in plastic
containers and bottles. For example, try to buy water from distributors who can deliver
large glass jugs in convenient dispensers.
1.6.8. Package components can migrate into wet food, especially if the food contains
alcohol, acid, or fat.
1.6.9. Use substitutes for bleached paper products that can come in contact with food,
such as gold coffee filters and glass bottles.
1.6.10. Avoid packaging with antioxidant preservatives such as BHT, an additive with
a questionable safety record.
1.6.11. Avoid buying imported food in cans sealed by soldering may contain lead.
Lead-soldered cans are bumpy feeling under the seam, as opposed to seamless or
repaired cans.
1.6.12. Many cans have plastic coatings that line the inside of the can out of concern
that the metal might contaminate the food. Eighty-five percent of the cans sold in the
United States have such linings, and the plastic coating leaches substances into the
food, which can disrupt the hormonal system. When you buy the cans there is no way
to tell which cans are lined with plastic and which aren’t (Bond, et al., 2001).

1.7. Research problem :
The process of reviewing the literatures showed that there is limited information in
Gaza city about the risk of repetition of electricity shutting which leads to several harm
events such as temperature abuse during ice cream packaging; which considers the main
cause in the activation of pathogenic bacterial. Therefore, eating of ice cream can be a risk
factor for tonsillitis, and gastrointestinal tract infections such as diarrhea.

1.8. Hypothesis:
1.8.1. If the local product contains coliform or fecal coliform.
1.8.2. If the local product contain Enterobacter sakazakii.
1.8.3. If the local product contain Klebsiella pneumoniae.
1.8.4. If the local product contain Listeria monocytogenes.
1.8.5 . If the local ice cream contain Staphylococcus aureus.
6

1.8.6. If the local ice cream contain acceptable number of bacteria according to
Standards and Metrology Palestinian Organization.

1.9. Significance of the study:
Conducting the screening for bacteriological contamination of sealed packaged Ice
cream contribute to improvement of health status for consumers in general and children in
special.
The current study is the first one about bacteriological screening of Ice cream in the
Gaza Strip and it could estimate prevalence of pathogenic bacteria and highlight the need
for better education in economical control in Gaza city market.
It will urge the need to empower health and economical care providers of the
importance of the screening and monitoring of bacterial infection and food intake on
consumers.

1.10. Aim of the study:
To evaluate the bacteriological quality of sealed packaged ice cream in Gaza City.

1.11. Objectives:
1.11.1 . To identify the types of bacteria that contaminates Ice cream.
1.11.2 . To determine the quality of ice cream in terms of bacteriology.
1.11.3 . To improve the assurance and safe ice cream without pathogenic bacteria.
1.11.4. To evaluate the quality of packaging of Ice cream

7

Chapter 2
Review of Literature
Ice cream preparation typically involves a mix-making and a freezing stage, with
important processing steps being blending ,pasteurization, homogenization, cooling,
ﬂavoring and coloring, freezing, packaging, hardening and frozen storage. Ice cream is
made from milk ingredients (milk fat and milk solids-not-fat), sugar, water, and other
optional ingredients such a ﬂavorings, colors, stabilizers, and emulsiﬁers (Sun-Waterhouse,
et al., 2013).
Milk constitutes are an excellent medium for the growth of microorganisms. Two
types of micro-organisms arc found in the milk and milk product. One type of microorganism is consumed by the human being while the other type produces bad odor and
flavor in the milk and milk products (Boor and Murphy 2002).
Freshly drawn milk from healthy animals contains a small number of harmless
micro -organisms, however, during milking process and storage the contamination take
place, the extent of which depends upon the hygienic measures taken before, during and
after milking process and storage conditions observed thereafter. Minute living cells which
cannot be seen by the naked eyes and are visible only under microscope are called microorganisms or microbes and the science which deals with them is known as Microbiology
(Micros means very small and Bios means life). This term was coined by 'Louis Pasteur'.
Microorganisms are present everywhere in nature, in soil, in water, in air, in all climatic
conditions in the extremes of the polar region and the tropics, in hot dry deserts and in the
wet marshy lands. They are found in the high altitudes of the atmosphere and even in the
deep wells of the petroleum fields and in coal mines. They are found even inside the
intestines of animals and men (Boor and Murphy 2002).
Milk as it exists in the udder of healthy animal is considered to be free from microorganisms. As it leaves the udder various micro-organisms gain entry into the milk. Their
growth is faster when the conditions for their growth rate are favorable. Since milk
contains all the nutrients required for the growth of micro- organisms and serves as a good
medium for their growth, their number increases in geometrical progression. If the growth
of these micro-organisms is not checked, they continue to grow and multiply and produce
8

several bio-chemical changes which are considered undesirable in milk (Jayarao ,et al.,
2006).
2.1. Classification:
The micro-organisms can be classified into two broad categories: pathogenic and nonpathogenic.
2.1.1 . Pathogenic organisms:
The micro-organisms which are capable of producing disease are called pathogenic
microorganisms. If these micro-organisms are present in milk or milk products and are not
destroyed before consumption then they are likely to cause disease in the body. Their
presence in milk as well as in milk products is highly objectionable. For example dysentery
causing microbes Shigella dysenteriae (Hahn1, 1994).
2.1.2. Non-pathogenic organisms:
Non-pathogenic micro-organisms do not cause disease in the body. Their presence
is also undesirable in milk because they are capable causing spoilage, although several
non-pathogenic organisms have been found useful in the manufacture of various milk
products. For example, species Streptococcus lactis sours milk. Some of the important
non-pathogenic bacteria which can be used for are mentioned here (Boor and Murphy
2002).
2.1.3 . Types of microorganisms present in ice cream:
2.1.3.1 . Yeasts:
The yeasts most frequently encountered in milk and milk products act upon the
lactose to produce acid and carbon dioxide. These micro-organisms are used in the
preparation of a few special milk products. Yeasts are most numerous in the raw cream of
market during hot weather, but they are potential contaminants throughout the year (Boor
and Murphy 2002).
2.1.3.2 . Molds:
Whereas bacteria and yeasts are basically unicellular, molds are multi-cellular
organisms. This means several cells constitute a mold plant. Some of these cells perform
special functions for the whole plant. Molds are sometimes observed on the surfaces of
butter, old cream, or cheese. They often grow in large concentrations which are visible as a
fuzzy or fluffy growth. Molds are black, blue, green, grey, or white in colour. Apart from
9

discoloring milk products, molds often produce desirable flavours and odours. In a few
cases, such as certain kinds of cheese, moulds arc essential. The premises and products of
dairy processing industry must be protected from mold contamination (Boor and Murphy
2002).
2.1.3.3 . Bacteria:
Bacteria are the most common and probably the most numerous of the microorganisms with which the dairy processing industry is concerned. They seem to be present
everywhere. Some of the important types of bacteria which are concerned with dairy
industry are mentioned here.
2.1.3.3.1 . Lactose fermenting bacteria:
Lactose fermenting group of bacteria act on lactose in milk and convert it into lactic
acid. The examples of this group of bacteria are Streptococcus lactis, Streptococcus
cremollis, Lactobacillus thermophillus, Lactobacillus acidophilus and Escherichia coli
(Hahn1, 1994).
These bacteria can further be classified under the following sub-groups:
2.1.3.3.1.1. Homo-fermentative:
Those micro-organisms which act on lactose and produce only lactic acid as a
principal product and very small quantity of carbon di-oxide, are known as homo
fermentative bacteria .
2.1.3.3.1.2. Hetero-fermentative:
Those organisms which produce certain other substances apart from lactic acid
from lactose are known as hetero fermentative (Hahn2, 1994).
2.1.3.3.2 . Proteolytic bacteria:
Proteolytic bacteria act on milk proteins and hydrolase them. The hydrolysis of
protein is accompanied by an increase in pH. This is brought about by the enzyme renin
produced by the proteolytic bacteria when coagulation of milk without the presence of
appreciable quantity of lactic acid occurs. It is termed as sweet curdling. Sweet curdling is
normally followed by some degree of protein digestion. Proteolysis in milk is characterized
by alkaline reaction and bitter taste. Some example of proteolytic bacteria are Bacillus
subtillis, B. cereus, B. calidolactis, Pseudomonas putrificiens, etc. (Hahn2, 1994).
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2.1.3.3.3 . Lipolytic bacteria:
The bacteria which split fats are called lipolytic bacteria. They produce enzymes
(Lipases) which hydrolase milk fat to glycerol and fatty acids. Some of these fatly acids
have a sharp flavour and odour and are responsible for imparting rancid flavour in milk.
Some of the examples of lipolytic bacteria are Pseudomonas fragi, P. fluorescents,
Acllromo bacter lipolyticum (Hahn and cock1994).
2.2 . Effects of bacteria:
Ropiness and frothiness are the most common effect of microorganisms .
2.2.1. Ropiness:
Some bacteria produce sticky or gum like substance which cause ropiness in milk.
This condition becomes apparent when milk forms long threads of several inches or even
feet in length when poured from a container. The common organisms responsible for
ropiness in milk are Alcali genus viscosus and Aerobacter aero genus .
2.2.2. Frothiness:
Formation of foam in milk as well as in cream may be due to action of
microorganisms. Certain organisms produce carbon dioxide which causes foaming and this
is normally accompanied by off-flavour in milk as well as in cream. The most common
bacteria which cause frothiness in milk is Aerobacter aerogenus. Sometimes yeast may
also cause frothiness and the common examples are Tonella cremoris and Tonda spherical
(Boor and Murphy 2002).
2.3. Factors affecting the growth of microorganisms:
The growth of micro-organisms is influenced by the following factors: (A)
nutrients, (B) moisture, (C) oxygen, (D) chemical and physical environment, (E)
preservatives, (F) light, (G) concentration of additives, and (H) temperature (Wehr and
Frank 2004).
2.3.1. Nutrients:
The food requirements of micro-organism are extremely small quantitatively, but it
depends on the quality some of the elements like carbon, oxygen, hydrogen, nitrogen,
phosphorous, and sulphur. They may be obtained from proteins, fats and carbohydrates
present in milk. Mineral elements are also necessary in minute quantities for the
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development of the cells, especially potassium, calcium, sodium; magnesium, manganese,
iron and chlorine (Wehr and Frank 2004).
2.3.2. Moisture:
The structural elements of ice cream contribute signiﬁcantly to the perception
pattern of texture and ﬂavor. Texture quantiﬁcation can be accomplished by the
determination of the properties that are related to the colloidal aspects of ice cream such as
microstructure, moisturizing, serum viscoelasticity, emulsion characteristics, and thermal
properties (Soukoulis, 2010).
2.3.3 . Oxygen:
Air incorporation during manufacturing is essential to obtain the desired physicochemical quality parameters such as overrun in ice cream; however, excess oxygen may
affect the growth of micro aero philic Lactobacillus acido phillus and anaerobic by fedo
bacteria and there by decrease the probiotic value of the product. Oxygen permeation
through the package may also have an adverse effect on probiotic viability. Although
significant packaging effects on probiotic viability have been observed in some dairy
products such as yoghurt, study of the influence of the packaging materials on viability of
probiotics in ice- cream has been limited to date (Ranad- heeraa, et al., 2013).
2.3.4. Chemical and physical environment:
The bacteria activity in food matrices may be affected by several factors such as
chemical composition, the use of food additives and physical conditions of food. In milk
system, the antimicrobial activities of several bacteriocins against Gram-positive bacteria
have been studied and reported that the bacteriocins combination with pressure and heat
inhibited Staphylococcus. aureus, Listeria monocytogenus, Escherichia coli and
Salmonella in milk (Gao, et al., 2013).
Environmental contamination and equipment have been implicated as contributing
factors for the growth and survival of Listeria monocytogenes in both processing facilities
and retail delis, the retail setting has proven to be more challenging (Neal and Lillicrap
2013).
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2.3.5. Preservatives:
These substances check the growth of microorganisms and improve the keeping
quality of the substance in which they are present. These are known as preservatives.
Formalin, boric acid, borax, benzoic acid, salicylic acid, mercuric chloride, hydrogen
peroxide and other chemicals are used in milk as preservatives. The purpose of using
preservative is to prolong its keeping quality, although addition of any preservative in milk
intended for human consumption is illegal and criminal (Wehr and Frank 2004).
2.3.6 . Light:
The majority of the micro-organisms grow best in the dark. Light is generally
harmful to their growth. Bright light whether natural or artificial has a tendency to check
the growth or destroy them. Direct sunlight and ultra- violet rays are used for destroying
the micro-organisms. Since these sources of light affect the quality of milk, they are not
used for destroying the micro-organisms in milk (Wehr and Frank 2004).
2.3.7 . Concentration of additives:
The growth of micro-organisms is encouraged when the concentration of additive
such as salt or sugar is low. In case these substances are present in concentrated forms,
then the growth of micro-organisms is retarded. For example, when sugar or salt
concentration in some substances are added in adequate amounts the keeping quality of the
product increases (Wehr and Frank. 2004).
2.3.8. Temperature:
The packing mode of frozen food during its distribution and storage is a key aspect
since they are expected to maintain its temperature within close limits and hence ensure its
optimum safety and high quality shelf life. There are different ways to enhance the thermal
requirements of the system, such as the utilization of high thermal protection by insulating
containers or using thermal energy storage by the addition, for example, of phase change
material developed a packaging system which improved insulation by reducing inner air
volume to maintain the product temperature within the adequate range during its
transportation for at least 24 h period. Furthermore, patented a method to manufacture an
insulated container used to transport and store Ice cream. On the other hand (Oro, et al.,
2013).
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2.4 . Microorganisms Action:
The micro-organisms act in the milk and produce or change odors, colures flavors,
gas, enzymes and alkali (Walstra, et al., 1999). The ingredients of ice cream may be
various combinations of milk, cream, evaporated or condensed milk, dried milk, coloring
materials, flavors, fruits, nuts, sweetening agents, eggs and eggs products, and stabilizers.
Any of these may contribute microorganisms and affect the quality of the product as
judged by its bacterial load or its content of various specific species of bacteria. Time
dependent heating during the Ice cream making reduces largely the vegetative forms of the
microorganisms (Yaman, et al., 2006).
An acid odor can often be detected in milk having slight developed acidity. Microorganisms acting upon both the proteins and the fat often produce changes which are
detected by odour. Milk is frequently graded on the basis of its odors (Walstra, et al.,
1999).
Ice cream are complex systems consisting of air cells, ice crystals, fat globules
partially coalesced or aggregated, surrounded by a sugar, protein, salts and water matrix.
Each one of the ingredients in formulation influence ice cream properties (Pintor And
Totosaus 2012).
In particular, fat plays an important role in the stabilization of ice cream structure
by forming networks of fat globules surrounding the air bubbles. The fat structure in ice
cream is affected by a complex combination of composition, manufacturing processes and
machine properties. One of the most important factors is homogenization is a
manufacturing process that reduces the size of fat globules and forms a homogeneous fat
emulsion by forcing ice cream mix through a small orifice under moderate pressure
(Tosaki, et al., 2009).
A

few

micro-organisms

such

as

Alcaligenes

viscolactis,

Pseudomonas

fluorescence, and Microccusureae, produce alkali or neutralize acidity developed in milk.
Yeasts and moulds are seldom responsible for this action in milk (Walstra, et al., 1999).
2.5 . Microorganisms in preparation of milk products:
The following are the major milk products in the preparation of which
microorganisms are involved.
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2.5.1 . Fermented milk:
Curd or dahi is a one of the fermented milk product. The species of lactic acid
bacteria occurring most commonly in dahi include Lactobacillus bulgaricus, Streptococcus
thermo phillus, S. fecal , S. lactis, L. casei and L. plant arum. The term "yoghurt" is
widely used in other milk producing countries for products similar to dahi. Streptococcus
thermophiles and Lactobacillus bulgaricuss are used together for making yoghurt, the
former produces some acid and a fine aroma, the latter one produces high acidity. The
wide variety of fermented milks includes not only those coagulated by acid formation, but
also are characterized by flavours produced by bacteria and yeasts (Delavenne, et al.,
2012).
2.5.2. Cheese:
Cheese is a dairy product which has a good potential for delivery of probiotic
microorganisms into the human intestine due to its speciﬁc chemical and physical
characteristics compared to fermented milks (higher pH value and lower titratable acidity,
higher buffering capacity, greater fat content, higher nutrient availability ,lower oxygen
content and denser matrix of the texture) Cheese contains a complex combination of
microorganisms that changes with time; in Italy containing large numbers of starter lactic
acid bacteria and then with maturation, an increasing number of non-starter lactic acid
bacteria. (Karimi, et al., 2012).
Lactic acid bacteria are good candidates for fermented dairy food bio preservation.
They are naturally present in yogurts, creams ,fresh and mature cheeses and some of them
possess antimicrobial activities (Delavenne, et al., 2012).
2.5.3 . Ghee:
Ghee obtained from fresh milk by creamery butter. Ghee is a golden oil or fat
(depending on the room temperature), made from cow’s or buffalo milk. It has a high
demand in some countries as domestic cooking oil and as an ingredient for bakeries. It is
made by heating cream to boil off the water and then filtering out the solidified proteins.
Ghee is preserved by a combination of heat, which destroys enzymes and contaminating
micro-organisms, and by removing water from the oil to prevent microorganisms growing
during storage. It has a long shelf life if it is stored in a cool place, using airtight, lightproof
and moisture-proof containers to slow down the development of rancidity (Changade, et
al., 2006).
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2.5.4 . Chhena:
Chhena is one of the indigenous milk products in India; It is prepared from milk by
precipitation of the protein, by the addition of an acid, either sour whey, citrus fruit juice or
citric acid solution. The chhena is then removed by draining off the whey. Chhena also has
a very low keeping quality and it tends to become sour rather rapidly. It is highly
perishable and its keeping quality is only 6 -8 hours in summer and 16-20 hours in winter.
Though it is prepared after the milk has been boiled, spore forming aerobic rods survive
boiling and they get the most favourable conditions for growth and at summer temperature
they start growing very rapidly.
The types of bacteria present in chhenna are present micrococci, aerobic spore
formers and non-spore forming rods. Mould growth on the surface is visible within 48
hours. The common moulds found in chhenna belong to the species of Penicillium,
Aspergillus, Mucos, Rhizopus, Fusarium and Paecelomyces. Most of the bacterial species
are thermoduric and the spore formers are all proteolytic. Moulds are also very active
proteolytic agents (Jayarao, et al., 2006).
2.5.5 . Milk powder:
Raw milk is defined as milk that has not been heated beyond 40οC or undergone
any treatment that has an equivalent effect. The same document defines pasteurization as a
micro biocidal heat treatment aimed at reducing the number of any pathogenic
microorganisms in milk and liquid milk products, if present, to a level at which they do not
constitute a significant health hazard (Bachmann ,et al., 2011).
Milk is a good growth medium for many microorganisms because of its nearneutral pH, complex biochemical composition, and high water content. The number and
types of microorganisms present in milk are influenced by season, farm hygiene, feed, and
efficiency of cooling. The number of bacteria in milk ranges from a few hundred to
thousands per milliliter of freshly drawn milk from healthy cows. Four physiological
groups of spoilage bacteria are commonly found in raw milk: producers of lactic acid,
propionic acid, butyric acid, and degradative enzymes (primarily proteases and lipases). In
addition, raw milk may contain pathogens whose multiplication depends mainly on the
temperature and competing micro flora. The main criteria for high quality raw milk are the
presence of a low number of spoilage microorganisms and the absence of animal
pathogens (Hassan and Frank 2011).
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2.5.6 . Butter:
Production of butter is a very old way of preserving milk fat, which is an essential
part of the nutritional value of milk. Butter is a water-in-oil emulsion in which fat globules,
fat crystals, water droplets, and air bubbles are dispersed (Mortensen and Denmark 2011).
Milk fat is an essential part of the nutritional value of milk, but in the form of milk, cream,
or butter, it has a limited keeping quality owing to microbiological deterioration, lipolysis,
or oxidation (Mortensen and Denmark 2011).
The fat, which makes up approximately 80 per cent of butter, is relatively resistant
to bacterial action, although certain species may attack it. With the water droplets walled
off by fat, bacteria cannot migrate from one droplet to another, and for the most part
growth is restricted to the droplets originally infected. The water in butter contains
different food materials, including proteins, lactose and salts, that are satisfactory for
growth of various bacteria. However, in the case of salted butter the water also contains
added sodium chloride which delays or prevents growth of many organisms. With salted
butter the salt content varies widely, and actually there is less difference in salt content
between unsalted and lightly salted butter than between lightly and heavily salted butter
(Lanciotti,et al., 2008).
2.5.7 . Color defects:
Most of the color defects in butter are caused by the microbial actions. They
produce brown, greenish, and black growth that discolors the surface of butter in addition
to affecting the flavour. Pseudomonas nigrifaciens enter butter from water and contaminate
equipment. They produce a black pigment on the surface which may sometimes by
mistaken for a grease smudge. Pink yeasts occasionally develop on the surface of butter
and produce pink spots where they grow. Sulphur dioxide which sometimes escapes from
the refrigerator may also cause pink discoloration on the surface of butter (Jayarao, et al.,
2006).
2.6 .Sources of microorganisms in milk:
The microorganisms which infect the products come from different sources. Some
of them are described in detail here.
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2.6.1 . Milk animal:
Milk and fermented dairy products are favorable environments for yeasts and
molds growth that can be involved in fermentation or food putrefaction. They may ferment
lactose and sucrose, utilize lactate, hydrolyze lipids and proteins and may grow at
refrigeration temperatures.
Lactic acid bacteria represent 20–30% of total bacterial counts in raw milk, but
conditions of production, season, breeding and the animal origin of milk inﬂuence their
abundance and diversity (Delavenne, et a.l, 2012).
2.6.2. Milkers hands:
Staphylococcus aureus is a common member of the natural micro ﬂora of human
skin and nasal passage. In addition, as a potential pathogen, it may adversely affect human
and animal health by causing bacteremia (Kamal,et al., 2013). Several studies have
reported that environmental contamination has been the source of Listeria monocytogenes
more often than raw materials One possible explanation for this is L. monocytogenes can
adhere and create bioﬁlms on stainless steel and other materials commonly found in
processing and retail operations (Neal and lillicrap 2013)One known causative for food
contamination is the attachment of bacteria to food processing surfaces as the sea bacteria
can move to the food or its package and lead to product contamination at different stages of
processing. Bacterial colonization and bioﬁlm formation on stainless steel surfaces can be
sources for cross contamination in food processing facilities, possessing a great threat to
public health and food quality (Schlisselberg and Yaron 2013).
2.6.3. Milking utensils:
The milking utensils are good sources of contamination of milk. There are two
types of possibilities of contamination from this source. It may arise from the unsterilized
milk utensils in which the type of bacteria may be lactic acid organisms or it may arise
from the water with which the utensil was washed. The type of contamination from the
water may be of the spore forming bacteria. For lowering the number of bacteria in milk
the milking utensils must be washed with hot water can be sterilized by steam (Jayarao, et
al., 2006).
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Most of the contamination in milk takes place after it is milked. Just after milking it
contains much less bacteria and by the time it is bottled, the quantity of bacteria increases
enormously. This is illustrated in table(1)
Table 1: Contamination of milk after production:
No

Milk stage

No. of bacteria in 1 cu cm of milk

1

Milk after milking

19,000

2

After putting in the first pail

28,000

3

After pouring in the refrigerator

38,000

4

After pouring in the second pail

78,000

5

After pouring in bottles

1,62,000

2.6.4. Feeds:
Feed supply the affected commodity may become contaminated with toxic
secondary fungal metabolites known as mycotoxins. The syndromes resulting from the
ingestion of these fungal compounds are mycotoxicoses (Bryden, 2012).
Salmonella spp. one of the major causes of food-borne diseases, have been
reported. 11% of the estimated foodborne illness is caused by non-typhoid al Salmonella.
Different environmental sources of Salmonellae spp include water, soil, insects, factory
and kitchen surfaces, animal feces, raw meats, raw seafood, raw poultry, eggs, milk, Ice
cream, dairy products, sauces and salad dressings (Marathe, et al., 2012).
2.6.5 . Air:
The air of the barn is usually heavily contaminated during mixing of dry feeds and
cleaning the floor. Generally the air contains very little quantity of microorganisms
(Jayarao, et al., 2006).
2.6.6 . Insects and rodents:
Dairy plants must be kept free of insects and rodents. Few living things, other than
micro-organisms, are threat to human health like flies, cockroaches, rats and mice. Their
habits are unscrupulously filthy. They enter processing areas and equipments whenever
possible. The bacterial count of the body of one fly may be many millions (Jayarao., et al.,
2006).
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2.6.7 . Water:
Water quality regulations commonly place quantitative limits on the number of
organisms (e.g., heterotrophic plate count and coliforms) without considering the presence
of multiple cells per particle, which is only counted as one regardless how many cells
attached. When distributing drinking water, the regrowth of bacteria and other organisms
may occur and lead to water quality deterioration. Depending on the source water and
water treatment, more or less planktonic bacteria (PB), as well as particle-associated
bacteria (PAB) and biodegradable compounds, are present in the treated water. They enter
the drinking water distribution system (DWDS) and may serve as “seeds” for regrowth
(Liu, et al., 2005).
2.7. Microorganisms characters:
2.7.1. Coliform or fecal coliform:
Coliform bacteria are described and grouped, based on their common origin or
characteristics, as either total or fecal coliform. The total group includes fecal coliform
bacteria such as Escherichia coli as well as other types of coliform bacteria that are
naturally found in the soil. fecal coliform bacteria exist in the intestines of warm blooded
animals and humans, and are found in bodily waste, animal droppings, and naturally in
soil. Most of the fecal coliform in fecal material (feces) is comprised of E. coli, and the
serotype E. coli 0157:H7 is known to cause serious human illness (Mhone,et al., 2011).
Fecal coliform is afacultatively anaerobic, rod shaped, gram negative, non sporulating
bacterium. fecal coliforms are capable of growth in the presence of bile salts or similar
surface agents, are oxidase negative, and produce acid and gas from lactose within 48
hours at 44 ± 0.5°C (Doyle and Erickson 2006).
In general, increased levels of fecal coliforms provide a warning of failure in water
treatment, a break in the integrity of the distribution system, possible contamination with
pathogens. When levels are high there may be an elevated risk of waterborne
gastroenteritis. Tests for the bacteria are cheap, reliable and rapid (1-day incubation). The
presence of fecal coliform in aquatic environments may indicate that the water has been
contaminated with the fecal material of humans or other animals. fecal coliform bacteria
can enter rivers through direct discharge of waste from mammals and birds, from
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agricultural and storm runoff, and from human sewage. However, their presence may also
be the result of plant material, and pulp or paper mill effluent (Doyle and Erickson 2006).
Large quantities of fecal coliform bacteria in water are not harmful according to
some authorities, but may indicate a higher risk of pathogens being present in the water.
Some waterborne pathogenic diseases that may coincide with fecal coliform contamination
include ear infections, dysentery, typhoid fever, viral and bacterial gastroenteritis,
and hepatitis A. The presence of fecal coliform tends to affect humans more than it does
aquatic creatures, though not exclusively (Fresno , 2009).
The most basic test for bacterial contamination of a water supply is the test for total
coliform bacteria. Total coliform counts give a general indication of the sanitary condition
of a water supply (CDC, 1998).
A. Total coliforms include bacteria that are found in the soil, in water that has been
influenced by surface water, and in human or animal waste.
B. Fecal coliforms are the group of the total coliforms that are considered to be
present specifically in the gut and feces of warm-blooded animals. Because the
origins of fecal coliforms are more specific than the origins of the more general
total coliform group of bacteria, fecal coliforms are considered a more accurate
indication of animal or human waste than the total coliforms.
C. Escherichia coli (E. coli) is the major species in the fecal coliform group. Of the
five general groups of bacteria that comprise the total coliforms, only E. coli is
generally not found growing and reproducing in the environment. Consequently, E.
coli is considered to be the species of coliform bacteria that is the best indicator of
fecal pollution and the possible presence of pathogens.
2.7.2. Escherichia coli:
Commonly abbreviated E. coli is a gram negative, rod-shaped bacterium that is
commonly found in the lower intestine of warm blooded organisms (endotherms) (Vogt
and Dippold 2005). Most E. coli strains are harmless, but some serotypes can cause
serious food poisoning in humans, and are occasionally responsible for product recalls due
to food contamination (Bentley and Meganathan1982). The harmless strains are part of
the normal flora of the gut, and can benefit their hosts by producing vitamin k2, and by
preventing the establishment of pathogenic bacteria within the intestine (Reid, et al., 2001).
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Escherichia coli in food:
The saw out her found that E. coli can get into meat during processing. If the
infected meat is not cooked to160°F (71°C), the bacteria can survive and infect you when
you eat the meat. This is the most common way people in the united states become infected
with E. coli. Any food that has been in contact with raw meat can also become infected.
They also added that:


Raw milk or dairy products. Bacteria can spread from a cow's udders to its milk. Check the
labels on dairy products to make sure they contain the word "pasteurized." This means the
food has been heated to destroy bacteria.



Raw fruits and vegetables, such as lettuce, alfalfa sprouts, or unpasteurized apple cider or
other unpasteurized juices that have come in contact with infected animal feces (Reid, et
al., 2001).
2.7.3. Shigella spp:
The Shigella spp. germ is actually a family of bacteria that can cause diarrhea in
humans. They are microscopic living creatures that pass from person to person. Shigella
spp. Is a genus of gram negative, non-spore forming, non-motile, rod-shaped bacteria
closely related to Escherichia coli and Salmonella spp. Shigella spp. infections may be
acquired from eating contaminated food. Contaminated food usually looks and smells
normal. Food may become contaminated by infected food handlers who forget to wash
their hands with soap after using the bathroom. Vegetables can become contaminated if
they are harvested from a field with sewage in it. Flies can breed in infected feces and then
contaminate food. During infection, it typically causes dysentery. The genus is named
after Japanese scientist named Kiyoshi Shiga, who first discovered it in 1898 (Mims, et al.,
1993).
The most common symptoms are diarrhea, fever, nausea, vomiting, stomach
cramps and flatulence. The stool may contain blood, mucus, or pus. In rare cases, young
children may have seizures. Symptoms can take as long as a week to show up, but most
often begin two to four days after ingestion. Symptoms usually last for several days, but
can last for weeks. Shigella spp. is implicated as one of the pathogenic causes of reactive
arthritis worldwide (Hill, et al., 2003).
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2.7.4 . Enterobacter sakazakii:
Cronobacter is the officially recognized bacterial genus name for the organism
which before 2007 was named Cronobacter sakazakii. The name C. sakazakii should no
longer be used. It is a gram negative, rod-shaped, pathogenic bacterium. The majority of
Cronobacter cases are in the adults, and additionally it is associated with a rare cause of
invasive infection of infants with historically high case fatality rates (40–80%) (Lai, 2001,
CDC,2002,).
Cronobacter sakazakii is an opportunistic pathogen that can cause infections such
as necrotizing enterocolitis, bacteremia, meningitis and brain abscess/lesions. When the
species were defined in 1980, 15 bio groups were described and it was suggested that these
could represent multiple species (Iversen,et al. , 2007).
Cronobacter sakazakii, previously referred to as a yellow pigmented Enterobacter
cloacae was designated as a unique species in 1980. This reclassification was based on
differences from E. cloacae in DNA relatedness, pigment production and biochemical
reactions. E. sakazakii has been implicated in a severe form of neonatal meningitis.
Although studies have failed to identify an environmental source for the organism, driedinfant formula has been implicated in both outbreaks and sporadic cases of E. sakazakii
meningitis. The high mortality rate (40-80%), the severity of the infection in infants, plus
the scarcity of information on the ecology and pathogenicity of this organism warranted a
review of the clinical and microbiological features of this putative foodborne pathogen
(Nazarowec_white and Farber 1997).
E. sakazakii kills 40%–80% of infected infants and has been associated with
powdered formula (Bowen and Braden 2006).
FDA recommends that powdered infant formulas not be used in neonatal intensive
care settings unless there is no alternative available. If the only option available to address
the nutritional needs of a particular infant is a powdered formula, risks of infection can be
reduced by:


Preparing only a small amount of reconstituted formula for each feeding to reduce
the quantity and time that formula is held at room temperature for consumption;
Recognizing differences in infant formula preparation among hospitals, individual
facilities should identify and follow procedures appropriate for that institution to
minimize microbial growth in infant formulas.
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Minimizing the holding time, whether at room temperature or while under
refrigeration, before a reconstituted formula is fed.



Minimizing the "hang-time" (i.e., the amount of time a formula is at room
temperature in the feeding bag and accompanying lines during enteral tube
feeding), with no "hang-time" exceeding 4 hours. Longer times should be avoided
because of the potential for significant microbial growth in reconstituted infant
formula (FDA, 2002).
E .sakazakii is considered an emerging pathogen and has been recently connected

to neonatal cases of necrotizing enterocolitis and meningitis due to use of contaminated
powdered infant formula. However its presence is not limited to powdered infant formula;
it can also be found in a broad range of foods and in water, in a variety of areas, including
hospitals and houses. Due to the gravity of the infections attributed to E. sakazakii, it is
necessary to introduce rigorous control measures to reduce the risks of contamination at
various levels: industrial, to prevent from production to marketing the contamination of
products; at a domestic level by reducing the risk of contamination, during preparation,
handling, and storage, of reconstituted products; and legislative by establishing guidelines
and recommendations supplied by competent authorities, to guarantee the safety of infant
food (Fiore, et al., 2008).
2.7.5. Klebsiella pneumoniae:
Is a gram-negative, non-motile, encapsulated, lactose fermenting, facultative
anaerobic, rod shaped bacterium found in the normal flora of the mouth, skin, and
intestines (keneth James and George 2004).Bacteria belonging to the genus Klebsiella spp.
frequently cause human nosocomial infections. In particular, the medically most important
Klebsiella spp., Klebsiella pneumoniae, accounts for a significant proportion of hospitalacquired urinary tract infections, pneumonia, septicemias, and soft tissue infections. The
principal pathogenic reservoirs for transmission of Klebsiella spp. are the gastrointestinal
tract and the hands of hospital personnel. Because of their ability to spread rapidly in the
hospital environment, these bacteria tend to cause nosocomial outbreaks. Hospital
outbreaks of multidrug-resistant Klebsiella spp., especially those in neonatal wards, are
often caused by new types of strains, the so called extended-spectrum-β-lactamase (ESBL)
producers (Podschun and Ullmann 1988).To get a Klebsiella spp. infection, a person must
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be exposed to the bacteria. For example, Klebsiella spp. must enter the respiratory
(breathing) tract to cause pneumoniae, or the blood to cause a bloodstream infection.
In healthcare settings, Klebsiella spp. bacteria can be spread through person-toperson contact (for example, from patient to patient via the contaminated hands of
healthcare personnel, or other persons) or, less commonly, by contamination of the
environment. The bacteria are not spread through the air.
Patients in healthcare settings also may be exposed to Klebsiella spp. when they are
on ventilators (breathing machines), or have intravenous (vein) catheters or wounds
(caused by injury or surgery). Unfortunately, these medical tools and conditions may
allow Klebsiella spp. to enter the body and cause infection (CDC,2010).
Instructions conform (CDC, 2010) to prevent Klebsiella spp:
1. Limit the spread of antibiotic resistant Klebsiella spp. infections in the hospital by
following their protocols. The use of certain antibiotics may be restricted to specific
conditions and the treatment duration also may be limited. Consider the use of
cytoprotective agents.
2. Culture Klebsiella spp. and run tests to determine the antibiotic susceptibility of
that particular strain. Klebsiella spp. resistance patterns vary widely by location.
3. Wash your hands to prevent Klebsiella spp. from being transmitted from patient to
patient. Remove catheters and tubes when no longer needed and place intubated
patients in a semi-recumbent position to allow drainage to flow out of the body.
4. Decrease the duration and intensity of intentional immunosuppression of patients, if
possible.
5. Place patients with highly antibiotic-resistant strains in contact isolation. Neonatal
patients with diarrhea caused by Klebsiella spp. infection should also be isolated.
Patients with serious infections may need to be transferred to a tertiary care facility.
6. Use single-use devices to limit the transmission of Klebsiella spp. from
contaminated equipment. Nebulizers were a major source of infection before they
became disposable.
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2.7.6. Listeria monocytogenes:
Listeria monocytogenes, a facultative anaerobe, intracellular bacterium, is the
causative agent of listeriosis. It is one of the most virulent foodborne pathogens, with 20 to
30 percent of clinical infections resulting in death .
They also found that responsible for approximately 2,500 illnesses and 500 deaths
in the united states (U.S.) annually, listeriosis is the leading cause of death among
foodborne bacterial pathogens, with fatality rates exceeding even Salmonella spp. and
Clostridium botulinum.
Listeriosis, a serious infection usually caused by eating food contaminated with the
bacterium Listeria monocytogenes, is an important public health problem in the United
States. The disease primarily affects older adults, pregnant women, newborns, and adults
with weakened immune systems. However, rarely, persons without these risk factors can
also be affected. The risk may be reduced by recommendations for safe food preparation,
consumption, and storage (CDC,2011).
Listeria monocytogenes, although an uncommon cause of illness in the general
population, is an important pathogen in pregnant patients, neonates, elderly individuals,
and immune compromised individuals. Patients with cancer, particularly those of blood,
are also at high risk for listeria infection (Mook,et al,, 2011).
The most common clinical manifestation is diarrhea. A mild presentation of fever,
nausea, vomiting, and diarrhea may resemble a gastrointestinal illness (Ooi and Lorber
2005). The microorganism has gained recognition because of its association with epidemic
gastroenteritis. In 1997, an outbreak of noninvasive gastroenteritis occurred in 2 schools in
northern Italy, involving more than 1500 children and adults (Aureli, et al.,2000).
Listeria spp. may proliferate in the placenta and cause infection due to impaired
cell-mediated immunity during pregnancy. CNS infection is very rare during pregnancy,
although it is observed frequently in other compromised hosts (Mylonakis, et al., 2002).
Listeria spp. has a predilection for the brain parenchyma, especially the brain stem,
and the meninges.
Mental status changes are common. Seizures, both focal and generalized, occur in
at least 25% of patients. Cranial nerve deficits may be present. Stroke like syndromes with
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hemiplegia may occur. Nuchal rigidity is less common. Movement disorders may include
tremor, myoclonus, and ataxia. Patients may present with encephalitis, especially of the
brainstem (Armstrong and Fung, 1993).
Fever, myalgias, arthralgias, back pain, and headache are classic symptoms of
bacteremia. Symptoms may mimic those of a flulike illness. The infection may be mild and
self-limited. Listeriosis during pregnancy usually occurs during the third trimester, when
cell-mediated immunity is its lowest. Preterm labor and/or delivery is common. Abortion,
stillbirth, and intrauterine infection are possible (Sheffield, 2004).
2.7.6.1. Listeria monocytogenes prevention:
Given the ubiquitous nature of Listeria monocytogenes, there is no "silver bullet"
when it comes to listeriosis prevention. However, there are effective tools in the toolbox.
The food industry, food retailers, restaurants, the government, scientists, doctors,
consumers and others utilize a complement of powerful tools to protect public health
(Dalton, et al., 1997). All stakeholders can employ three fundamental prevention
strategies:
1. Prevent the growth of Listeria monocytogenes in ready to eat foods
2. Prevent contamination of foods that support the growth of Listeria monocytogenes
3. Target education messages to high risk consumers and their care givers
Symptoms include fever and chills, headache, upset stomach and vomiting. Anyone
can get the illness. But it is most likely to affect pregnant women and unborn babies, older
adults, and people with weak immune systems (Dalton, et al., 1997). To reduce your risk
1. Use precooked and ready to eat foods as soon as you can
2. Avoid raw milk and raw milk products
3. Heat ready to eat foods and leftovers until they are steaming hot
4. Wash fresh fruits and vegetables
5. Avoid rare meat and seafood
2.7.7 . Listeria grayii:
Salimnia, reported that the first case of Listeria grayii bacteremia in a stem cell
transplant recipient. The patient developed bacteremia with a gram-positive rod that was
initially thought to be Corynebacterium spp. and a skin contaminant. The organism grew in
multiple blood cultures and therapy with vancomycin was initiated. The API Coryne
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(version 3.0) identified the organism as L. grayii. Susceptibility testing by E-test suggested
that the organism was resistant to vancomycin, but susceptible to ampicillin. After
therapeutic change from vancomycin to ampicillin, the bacteremia cleared. Empiric
therapy with vancomycin for all grampositive bacterial infections is not appropriate.
Accurate identification and antibiotic susceptibility is important, particularly in those with
persistent bacteremia (Salimnia, et al., 2010).
2.7.8 . Staphylococcus aureus:
Bacteria of the genus Staphylococcus are gram positive cocci

that are

microscopically observed as individual organisms, in pairs, and in irregular, grapelike
clusters. The term Staphylococcus is derived from the greek termstaphyle, meaning "a
bunch of grapes." Staphylococci are nonmotile, nonspore forming and catalase positive
bacteria. The cell wall contains peptidoglycan and teichoic acid. The organisms are
resistant to temperatures as high as 50°C, to high salt concentrations, and to drying.
Colonies are usually large (6-8 mm in diameter), smooth, and translucent. The colonies of
most strains are pigmented, ranging from cream-yellow to orange. It is frequently found as
part of the normal skin flora on the skin and nasal passages. It is estimated that 20% of the
human population are long-term carriers of S. aureus (Kluytmans, et al., 1997).
S. aureus is ubiquitous and may be a part of human flora found in the axillae, the
inguinal and perineal areas, and the anterior nares. Von Eiff et al described 3 patterns of
carriage: those who always carry a strain, those who carry the organism intermittently with
changing strains, and a minority of people who never carry S.aureus (von, et al., 2001).
Persistent carriage is more common in children than in adults. Nasal carriers may be
divided into persistent carriers with high risk of infection and intermittent or non-carriers
with low risk of infection (van. et al, 2009).
Staphylococcus aureus is the most common species of staphylococcus to
cause Staph infections. The reason S. aureus is a successful pathogen is a combination of
bacterial immuno-invasive strategies. One of these strategies is the production
of carotenoid pigment staphyloxanthin, which is responsible for the characteristic golden
colour of S. aureus colonies. This pigment acts as a virulence factor, primarily by being a
bacterial antioxidant which helps the microbe evade the reactive oxygen species which the
host immune system uses to kill pathogens (Clauditz, et al., 2006 and Liu, et al., 2005).
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Staphylococcus aureus is catalase-positive (meaning it can produce the enzyme
catalase), so is able to convert hydrogen peroxide (H2O2) to water and oxygen, which
makes the catalase test useful to distinguish staphylococci from enterococci and
streptococci. A small percentage of S. aureus can be differentiated from most other
staphylococci by the coagulase test: S. aureus is primarily coagulase-positive (meaning it
can produce the enzyme coagulase) that causes clot formation, whereas most
other Staphylococcus

spp.

are

coagulase-negative

(keneth

James

and

George

2004). However, while the majority of S. aureus are coagulase-positive, some may be
atypical in that they do not produce coagulase. Incorrect identification of an isolate can
impact implementation of effective treatment and/or control measures (Matthews, et al.,
1997).
The organism may cause disease through tissue invasion and toxin production. The
toxins liberated by the organism may have effects at sites distant from the focus of
infection or colonization, (Bartlett and Hulten 2010).
2.8 . Ice cream: combination chemistry:
The complex physical structure of ice cream presents a challenge for food chemists,
who readily concede it's not fully understood. Despite this, food product designers know
how to manipulate these structures, creating a wide variety of products packing consumer
appeal. Water, ice, air, sugar, milk fat and milk protein can be assembled into innumerable
combinations, each with unique physical chemistry. ice cream's sensory attributes,
particularly mouth feel, dictate that ingredient and processing variables in its production
strive for as much homogeneity as possible, even though ice cream is far from
homogeneous, (Lönnerdal,2003).
Ice cream stabilizers provide several functions. They maintain homogeneity and
control ice-crystal growth during the freezing ,aeration process. During storage, stabilizers
play a role in resisting structural changes during "heat shock," the inevitable temperaturecycling during storage and distribution that creates ice-crystal growth and other types of
deterioration, due to structural changes. During serving and consumption, stabilizers
contribute to uniform meltdown, mouth feel and texture. A stabilized Ice cream is one that
resists or retards structural changes in a dynamic environment (Suanne and Meganathan
1997).
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Ice cream often is described in terms of two phases: continuous and dispersed. The
continuous phase is a combination of an unfrozen solution, an emulsion, and a suspension
of solids in liquid. Water, sugar, hydrocolloids, milk proteins and other soluble make up
the unfrozen solution. Suspended in the aqueous phase are insoluble solids, including ice
crystals, lactose crystals and milk solids. The aqueous phase also forms an emulsion with
dispersed milk fat globules.
The dispersed phase is a foam, consisting of air bubbles dispersed in liquid and
emulsified fat. In a product with 100% overrun (percent volume of air added in relation to
the original volume of mix), air accounts for 50% of the product volume. A thin layer of
adsorbed milk proteins -- caseins, casein submit cells, whey proteins -- on which partially
aggregated milk fat globules are embedded, surround the individual air cells. This layer
forms an air-water interface called a "lamella," which possesses mechanical properties
defining air-cell stability and size. Fat agglomerates enhance whip ability and foam
structure, because they strengthen the lamella. Most of the fat and water are in the
crystalline state. The air cells and ice crystals form a coarser dispersion than the fat
globules. The colloidal nature of ice cream components introduces an inherent instability
into ice cream that must be controlled during processing, storage and delivery (Suanne and
Meganathan 1997).
2.8.1. Packaging:
Packaging is the science, art and technology of enclosing or protecting products for
distribution, storage, sale and use. Packaging is the activities of designing and producing
the container for a product (Naveen,2010)
2.8.1.1 .Types of packaging:
2.8.1.1.1. Primary packaging:
The material that first envelops the product and holds it. This usually is the smallest
unit of distribution or use and is the package which is in direct contact with the contents
(Naveen,2010).
2.8.1.1.2. Secondary packaging:
Secondary packaging is outside the primary packaging, perhaps used to group primary
packaging together (Naveen,2010).
2.8.1.1.3. Tertiary packaging:
This type is used for bulk handling warehouse storage and transport shipping. The most
common form is a palletized unit load that packs tightly into containers.
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2.8.1.2. Objective of packaging:
2.8.1.2.1. Physical protection
2.8.1.2.2 . Barrier protection
2.8.1.2.3 . Containment or agglomeration
2.8.1.2.4 . Marketing
2.8.1.2.5 . Security
2.8.1.2.6 . Convenience
2.8.1.2.7 . Portion control (Naveen,2010).
2.9. Ice cream& health:
"The brain is one of the relatively important organs in the body, and it needs to be
working all the time. It's fairly sensitive to temperature, so vasodilation might be moving
warm blood inside tissue to make sure the brain stays warm. Ice cream headaches are brief,
stabbing headaches that can happen when you eat or drink something cold. Ice pops, slushy
frozen drinks, ice cream, and other cold foods and drinks can have the same "brain-freeze"
effect (Boes, et al., 2008)
An ice cream headache, also known as brain freeze, cold-stimulus headache,
(Jankelowitz

and

Zagami

2001)

or

its

given

scientific

name sphenopalatine

ganglioneuralgia (meaning "nerve pain of the sphenopalatine ganglion"). Is a form of
brief cranial pain or headache commonly associated with consumption (particularly quick
consumption) of cold beverages or foods such as ice cream and ice pops.(Fuh, et al.,2003)
It is caused by having something cold touch the roof of the mouth (palate), and is
believed to result from a nerve response causing rapid constriction and swelling of blood
vessels or a "referring" of pain from the roof of the mouth to the head The rate of intake for
cold foods has been studied as a contributing factor (Bird, et al.,1993)
Ice cream headaches" result from quickly eating or drinking very cold substances.
It is commonly experienced when applying ice cream (or similar) to the roof of the mouth
(palate) or when swallowing it. Typically the headache appears in about 10 seconds and
lasts about 20 seconds although some people experience much longer lapses of pain, with
the pain seeming to relate to the same side of the head as the cold substance was applied to
the palate, or to both sides of the head in the case of swallowing. The most effective way to
prevent it is to consume the cold food or liquid at a slower rate. Keeping it in one's mouth
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long enough for the palate to become used to the temperature is also an effective
preventative.( Bird, et al.,1993)
An ice cream headache is the direct result of the rapid cooling and rewarming of
the capillaries in the sinuses. A similar but painless blood vessel response causes the face
to appear "flushed" after being outside on a cold day. In both instances, the cold
temperature causes the capillaries in the sinuses to constrict and then experience extreme
rebound dilation as they warm up again (Andrews and lake 2008)
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Chapter 3
Materials and Methods:
3.1. Materials:
3.1.1. Ice cream samples:
Ice cream samples examined in the present study.
3.1.2. Description of the study area:
The study area covered the Gaza city governorate.

.

3.1.3. Distribution of sample according to type of ice cream:
During the study period, 100 samples, twenty five from each type chocolate, fruit
flavor, fruit and nuts were collected from different local markets of Gaza city (tab. 2 and
fig. 1 ).
Table: 2 Distribution of sample according to type of ice cream:
Type of ice cream

No (%)

Ice cream with chocolate

25 (25)

Ice cream with fruit flavor

25 (25)

Ice cream with fruit

25 (25)

Ice cream with nuts

25 (25)

Total

100 (100)

Figure :1 Distribution of sample according to type of ice cream
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The study was carried out over a period of 6 months starting on June, 2011 to
November 2011. All tests were carried out at the public health lab for food and water,
Gaza – Palestine.
3.1.4. Sample collection and preparation:
Ice cream samples were collected randomly from Gaza city governorate markets
and transported to the laboratory in an ice box within 1 hour of collection. The samples
were examined as soon as they reached the laboratory or were frozen at –22 °C till analysis
(within no more than 24 hours).
Twenty five grams of each sample were homogenized at high speed in a stomacher
with 225 ml peptone water (0.1 %) for 2 minutes.
Ten fold dilutions were prepared under aseptic conditions from each sample using
0.1 % peptone water as diluent. The diluted samples were used within 10 minutes after
which they were

discarded.

3.1.5. Media and Reagents:
3.1.5.1. Media:
1 .Nitrate Agar / Broth
Nitrate Agar / Broth is recommended for detection of nitrate reduction by bacteria .
Composition :
Ingredients

M072 (Grams/Liter

Peptic digest of animal tissue

5.00

Beef extract

3.00

Potassium nitrate

1.00

Agar

12.00
O

Final pH (at 25 C)

6.8 +0.2

Formula adjusted standardized to suit performance parameters
Directions :
Suspend 21 grams of M072 or 9 grams of M439 in 1000 ml distilled water . Boil to
dissolve the medium completely .
Dispense in tubes and sterilize by autoclaving at 15 lbs. pressure (121 OC) for 15 minutes .
Allow to cool the tubes of M072 in slanted position
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2.Violet Red Bile agar / Broth
Violet Red Bile media are selective media used for the detection and enumeration
of coliform organisms from water and food .
Composition :
Ingredients

N

M049A (Grams/Litre )

Peptic digest of animal tissue
Yeast extract

7.00
س

3.00

Lactose

10.00

Bile salts mix.

1.50

Sodium chloride

5.00

Neutral red

0.003

Crystal violet

0.003

Agar

12.00

Final pH (at 25 OC ) 7.4 + 0.2
Formula adjusted standardized to suit performance parameters
Directions :
Suspend 41.53 grams of M049 or 38.53 grams of M049A or 26.53 grams of M458
in 1000 ml distilled water . Heat with stirring to boiling to dissolve the medium
completely.
Do not autoclave . Cool to 45 OC and pour into sterile petri plates containing the inoculum
3 . Violet Red Bile Agar (VRBA) with MUG
CODE: CM0978
A lactose-containing selective medium for the detection and enumeration of coliform
organisms in water, food and dairy products.
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Composition :
Ingredients

gm/litre

Yeast extract

3.0

Peptone

7.0

Sodium chloride

5.0

Bile Salts No.3

1.5

Lactose

10.0

Neutral red

0.03

Crystal violet

0.002

Agar

12.0

4-methylumbelliferyl-ß-D-glucuronide (MUG)

0.1

pH 7.4 ± 0.2 @ 25°C
Adjusted as required to meet performance standards
Directions
Suspend 38.6g of VRBA with MUG in 1 litre of distilled water. Bring to the boil to
dissolve completely. No further sterilisation is necessary or desirable. Mix well before
pouring into sterile petri dishes.
4. SS Agar (Salmonella Shigella Agar)
SS Agar (Salmonella Shigella Agar) media are differential selective media used for the
isolation of Salmonella and some Shigella species from pathological specimens suspected
foodstuffs etc.
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Composition :
Ingredient

M108 (Grams/Litre )

Peptic digest of animal tissue

5.00

Proteose peptone

----

Beef extract

5.00

Lactose

10.00

Bile salts mix.

8.50

Sodium citrate

10.00

Sodium thiosulphate

8.50

Ferric citrate

1.00

Brilliant green

0.003

Neutral red

0.025

Agar

15.00

Final pH (at 25 OC ) 7.0 + 0.2
Formula adjusted standardized to suit performance parameters
Directions:
Suspend 63 grams of M108 or 60 grams of M108D or 57 grams of M1032 in 1000 ml
distilled water . Boil with frequent agitation to dissolve the medium completely .
Do not autoclave or over heat . Cool to about 50 OC.
Mix and pour into sterile petri plates .
5. Hektoen Enteric Agar
Hektoen Enteric Agar is differential selective medium used for the isolation of
Shigella and Salmonella species from enteric pathological specimens.

37

Composition:
Ingredients

(Grams/Litre)

Proteose peptone

12.00

Yeast extract

3.00

Lactose

12.00

Sucrose

12.00

Salicin

2.00

Bile salts mix.

9.00

Sodium chloride

5.00

Sodium thiosulphate

5.00

Ferric ammonium citrate

1.50

Acid fuchsin

0.10

Bromo thymol blue

0.065

Agar

15.00

Final pH (at 25 C ) 7.5 + 0.2
Formula adjusted standardized to suit performance parameters
Directions :
Suspend 76.67 grams in 1000 ml distilled water . Boil to dissolve the medium completely .
Do not autoclave.
6 .G N Broth Hajna
G N Broth Hajna is recommended for selective cultivation of grams negative organisms of
the enteric group .
Composition :
Ingredients

(Grams/Litre )

Tryptose

12.00

Dextrose

1.00

Mannitol

2.00

Sodium deoxycholate

5.00

Dipotassium phosphate

4.00

Monopotassium phosphate

1.50

Sodium chloride

5.00

Final pH (at 25 OC ) 7.0 + 0.2
Formula adjusted standardized to suit performance parameters
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Directions :
Suspend 39 grams in 1000 ml distilled water . Dispense in test tubes.
Sterilize by autoclaving at 10 Lbs. pressure (115 OC ) for 15 minutes.
Avoid excessive heating .
7. Selenite Broth / Broth Base / Without selenite .
Selenite media are recommended as enrichment media for the isolation of
Salmonellae from food, dairy, products, materials of sanitary importance and pathological
materials .
Composition :
Ingredients

M052A (Grams/Litre )

Casein enzymic hydrolysate

12.00

Lactose

5.00

Sodium phosphate

4.00

Sodium deoxycholate

10.00

Disodium phosphate

----

Sodium hydrogen selenite

4.00

L – Cystine

----

Final pH (at 25 OC ) 7.0 + 0.2
Formula adjusted standardized to suit performance parameters
Directions :
Suspend 23 grams of M052A in 1000 ml distilled water .
Suspend 4 grams of sodium hydrogen selenite in 1000 ml distilled water .
Add 19 grams of M970 or M1079. Mix well . Warm to dissolve the medium
completely. Distribute in sterile test tubes . Sterilize in a boiling water bath or free flowing
steam for 10 minutes. Do not autoclave. Excessive heating is detrimental. Discard the
prepared medium if large amount of selenite is reduced (indicated by red precipitate at
bottom of tube/bottle) .
Caution : Sodium hydrogen selenite (Sodium biselenite) is very toxic and corrosive
agent and causes teratogenicity . handle with great care.
If there is contact with skin , wash , immediately with lot of water .
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8 . M-FC Agar Base / Broth Base
M-FC media are used for the detection and enumeration of faecal coliforms using
membrane filter technique at higher temperature.
Composition
Ingredients

(Grams/Litre )

Tryptose

10.00

Proteose peptone

5.00

Yeast extract

3.00

Lactose

12.50

Bile salts mixture

1.50

Sodium chloride

5.00

Aniline blue

0.1

Agar

---

Final pH (at 25 OC ) 7.4 + 0.2
Formula adjusted standardized to suit performance parameters
Directions :
Suspend 52.1 grams of M1122 or 37.1 grams of M1111 in 1000 ml distilled water
containing 10 ml 1% rosolic Acid (FD058).
Heat to boiling to dissolve the medium completely. Do not autoclave.
Cool to 45 OC and add 2 ml of M-FC broth on sterile absorbent pad placed in a sterile petri
plate .
9 . Peptone , Bacteriological
Peptone , Bacteriological is prepared by enzymic digestion of selected fresh meat
It is radish yellow to brown coloured having characteristic odour . When dissolved
in distilled water , it produces yellowish brown coloured solution , which remains clear
after autoclaving and does not develop precipitate in presence of other media constituents .

40

Representative Analysis :
Total nitrogen

: Not less than 12.5%

Alfa-Amino nitrogen

: Not less than 3.5%

Moisture

: Not less than 5.0%

Ash

: Not less than 10.0%

Sodium chloride

: Not less than 5.0%

pH (of 1% solution)

6.6 + .05

10. Listeria Enrichment Media (UVM Medium)
Listeria Enrichment Media (UVM Medium) is used for selective cultivation and isolation
of Listeria monocytogenes clinical specimens .
Composition :
Ingredients

(Grams/Litre )

Casein enzymic hydrolysate

5.00

Proteose peptone

5.00

Beef extract

5.00

Yeast extract

5.00

Sodium chloride

20.00

Monopotassium dihydrogen phosphate

1.35

Disodium dihydrogen phosphate

12.00

Esculin

1.00

Nalidixic acid

0.02

Final pH (at 25 OC ) 7.4 + 0.2
Formula adjusted standardized to suit performance parameters
Directions :
Suspend 54.37 grams in 1000 distilled water. Heart to boiling to dissolve the
medium completely. Sterilize by autoclaving at 15 lbs. pressure (121 OC) for 15 minutes .
Cool to 50

O

C and aseptically add filter sterilized solution of acriflavin

hydrochloride to final concentration of 12 mg per litre of medium or 25 mg per litre as per
the requirement .
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11 . Listeria Enrichment Broth / Selective Agar (Twin Pack)
Listeria Enrichment Broth and Listeria Selective Agar are used for cultivation and
selective isolation of Listeria species from clinical specimens .
Composition :
Ingredients

M569 (Grams/Litre )

Part A ::

10.00

Casein enzymic hydrolysate
Peptic digest of animal tissue

10.00

Dextrose

1.00

Sodium chloride

5.00

Thiaminium dichloride

0.005

Acriflavin hydrochloride (Trypaflavin)

0.01

Nalidixic acid

----

Agar

----

Part B ::

37.50

Potassium thiocyanate
Final pH (at 25 OC ) 7.4 + 0.2
Formula adjusted standardized to suit performance parameters
Directions :
Suspend 26 grams of Part A (M569) or 39 grams of Part A (M567) and 37.5 grams of part
B in 1000 ml distilled water.
Heat to boiling to dissolve the medium completely.
Sterilize by autoclaving at 15 lbs. pressure (121 OC) for 15 minutes .
Hicromo Enterobacter sakazakii(m1577-100gm)
Suspend51.67 gramsin100 ml distilled water
Heat to boiling to dissolve the medium completely sterilize by auto claving
At15 ibs pressure (12ic)for 15 minutes gool to45-50 OCand pour into sterile petri plates
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Composition
Ingredients

gms/lit

Casein enzamic

15.00

hydrolysate

-----

Papic digestof

-----

Soyabean meal

5.00

Sodium deoxycholate

0.50

Sodium thiosulphate

1.00

12 .Baird-Parker Agar Base
Code: CM0275
a selective and diagnostic medium for the isolation and enumeration of Staphylococcus
aureus in foods.
Composition :
Ingredients

gm/litre

Tryptone

10.0

`Lab-lemco’ powder

5.0

Yeast extract

1.0

Sodium pyruvate

10.0

Glycine

12.0

Lithium chloride

5.0

Agar

20.0

pH 6.8 ± 0.2 @ 25°C
Adjusted as required to meet performance standards
Directions
Suspend 63g in one litre of distilled water and boil to dissolve the medium and
sterilise by autoclaving at 121°C for 15 minutes. Cool to 50°C and aseptically add 50ml of
Egg Yolk Tellurite Emulsion (SR0054). Alternatively, 50ml of Egg Yolk Emulsion
(SR0047) and 3ml of Potassium Tellurite 3.5% (SR0030) can be used. Mix well before
pouring into sterile Petri Dishes.
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3.1.5.2. Reagents:
1. API 20 E.
2. API Listeria.
3.Salmonella polyvalent (0-H).
4. Shigella polyvalent.
5.E.coli 0157:H7 polyvalent.
6. Listeria polyvalent.
3.1.6. Equipments and Instruments:
- Blender and blender jar or stomacher
- Knives.
- Incubator.
- Balance with capacity of 2 kg and sensitivity of 0.1 g.
- Quebec colony counter, with magnifying lens.
- Sterile plastic bags.
- Long wave UV light.
- pH meter.
- Sterile cups.
- Syringes (1 ml and 10 ml).
- Glassware.
- Ice box.
- Autoclave.
- Analytical profile index (API) 20E strips and API Staph (Bio Merieux).
3.2 . Methods :
The cross sectional method has been selected for this study, because such a
methodology would be rather useful for the purpose of descriptive analysis being the most
convenient and representative.
3.2.1.Bacteriological analysis
The bacteriological media used throughout this study were prepared according to
Hi media (1998). The procedures followed for the detection of different bacteriological
parameters were as described in the Standard Methods for Examination of Water and
Wastewater (APHA, 1995) , (FDA, 1995) and (Andrews, 2001).
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3.2.2. Biochemical tests:
The Analytical Profile Index (API) 20 E and Listeria API strips(Bio Merieux) were
used as the biochemical systems for identification of gramnegative and grampositive rods
bacteria respectively. The API 20 E strip consist of 20 micro tubes and Listeria API
containing dehydrated substrates. These tests were inoculated with bacterial suspensions,
which reconstitute the media. The strips were incubated at 37 °C for 18 to 24 hours. During
the incubation, metabolism produces changes that are either spontaneous or revealed by the
addition of reagents. The standards were scored according to a reading table and the
identification was obtained by referring to the API catalogue (Bio Merieux).
3.2.3. Bacteriological procedures:
3.2.3.1. Aerobic plate count (APC):
Decimal dilutions (102,103 and104) of ice cream samples (prepared as described in
section 3.1.2) were used. One ml of each dilution was transferred aseptically into the petri
dishes in duplicate. Nutrient agar surface . the mixture distribute on the plat by a sterile
glass rods the plates were incubated at 35 °C for 48±2 h (FDA,1995)
Count colonies and calculate the total aerobic microorganisms per gram or milliliter of
sample.
3.2.3.2. Isolation of coliform group bacteria :
One-Presumptive test for coliform bacteria:
Decimal dilutions (10-2, 10-3, and 10-4) of ice cream samples (prepared as described
in section 3.1.2) were used. One ml of each dilution was transferred aseptically into
separate, petri dishes in duplicate. 12-15 ml of melted (and cooled to 45 °C) Violet Red
Bile Agar (VRBA) were added to each plate. The plates were swirled gently and after the
agar medium solidified, the plates were incubated at 37 °C for 18 to 24 h. To prevent
surface growth and spreading of colonies the plates were overlaid with 5 ml VRBA, and let
to solidify Suspected colonies appeared red to pink colonies after incubation periods
(APHA,1995).
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3.2.3.3 . Isolation of E. coli:
Brilliant Green Bile Broth 2 % (BGB) tubes were inoculated with pink to red
colonies (from VRBA plates) and incubated at 44.5 ± 0.5 °C. The tubes which produced
acid and gas (in Durham tube) were examined by streaking loopful on VRBA and
incubating at 37°C for 18-24 h.
Suspected colonies must be tested by biochemically reaction.
E .coli is motile produces acid and gas from lactose at 44°C and lower temperatures
is indole positive at 44°C and 37°C, fails to grow in citrate , is H2S negative and usually
decarboxylases lysine (APHA,1995).
3.2.3.4 . Isolation of Staphylococcus aureus:
Decimal dilutions (10-2, 10-3, and 10-4) of ice cream samples (prepared as described
in section 3.1.2) were used. One ml of each dilution was transferred and spread aseptically
onto the surface of baird parker agar and was spread using sterile bent glass streaking rod.
Plates were incubated at 35 ºC for 45-48 h. Typical S. aureus colonies appeared as circular,
smooth, convex, moist, 2-3 mm in diameter on uncrowned plates, gray to jet-black,
frequently with light-colored margin, surrounded by opaque zone and frequently with an
outer clear zone. S. aureus is coagulase and catalase positive. Suspected colonies were
stained with gram staining, S. aureus is grampositive cocci. Test by latex agglutination
test, was also used for further confirmation(FDA, 1995).
3.2.5.5 . Isolation of Salmonella spp.:
a- Pre-enrichment:
25 g sample was suspended in 225 ml sterile lactose broth or peptone water and
blended for 2 min. Homogenized mixture was aseptically transferred to sterile wide-mouth,
screw-cap jar (500 mL), and let stand 60 min at room temperature. Sample mixtures were
incubated at 35 ºC for 24 ± 2 h.
b- Enrichment:
1 mL pre-enrichment mixture was transferred to 10 mL selenite cysteine (SC) broth
and another 1 mL to 10 ml tetra thionate broth (TT). SC and TT broth were incubated for
24± 2 h at 35 ºC.
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Isolation and Identification:
Enrichment broths were used to streak on Bismuth Sulfite (BS) agar, xylose lysine
desoxycholate (XLD) agar and Salmonella- Shigella (S.S) agar. Plates were incubated at
35 ºC for 24± 2 h.
Plates were examined for presence of colonies that may be Salmonella.
Salmonella colonies may be appear blue-green to blue colonies with or without black
centers on hektone enteric agar and pink colonies with or without black centers on xylose
lysine desoxycholate (XLD) agar (FDA,1995).
Confirmation test:
2 or more typical colonies were transferred to triple sugar iron agar (TSI) and lysine
iron agar (LIA). TSI and LIA were incubated at 35 ºC for 24 ± 2 h.
Salmonella in culture typically produces alkaline (red) slant and acid (yellow) butt, with or
without production of H2S (blackening of agar) in TSI. in LIA, only tubes with distinct
yellow butts [acidic (negative) reaction] were considered, or Salmonella suspected colonies
examined by API20E system. (as procedure 3.2.1).
c- Serological test:
1- Serological polyvalent flagella (H) test:
Growth from each urease-negative TSI agar slant was inoculated into Trypticase
Soy tryptose (TST) broth and incubated at 35 ºC for 24 ± 2 h. 2.5 ml for malinized
physiological saline solution was added to 5 mL of TST broth culture and tested with
polyvalent flagellar (H) antisera. 0.5 mL of polyvalent flagellar (H) antisera was added to
the mixture of TST broth in tubes. Agglutination in the tubes was considered positive.
2- Serological polyvalent somatic (O) test:
1 drop of Salmonella polyvalent somatic (O) antiserum was added to 1 drop of TST
broth in petri dishes and mixed by a wooden applicator. Agglutination is considered
positive reaction (FDA, 1995).
3.2.3.6 . Isolation of Shigella spp.:
a- Enrichment of Shigella spp.:
25 g sample were aseptically transferred to 225 ml GN broth in sterile jar, and
incubated at 44 C0 for 20 h. Suspension was agitated and streaked on macconkey agar
plates, and incubated for 20 h at 35 ºC. Shigella colonies are slightly pink and translucent,
with or without rough edges. Suspicious colonies were inoculated into the following
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media: glucose broth, TSI agar slant, lysine decarboxylase Agar, and motility agar Or
examined by API 20 E system.
b- Physiological characterization:
The Shigella characteristics are summarized as follows: Ggramnegative rods;
negative for H2S, urease, glucose (gas), motility, lysine decarboxylase, sucrose, a donitol,
inositol, lactose, KCN, malonate, citrate, and positive for methyl red.
c- Serological characterization:
Using a wax pencil, sections of about 1 x 2 cm were marked on the inside of a glass
Petri dish or on a 2 x 3 inch glass slide. A small amount (1.5 mm loopful) of culture from a
nutrient agar or TSI agar slant (after 24 or 48 hours incubation) was placed directly on the
dish or slide in the upper part of each marked section. 1 drop of 0.85 % sodium chloride or
mercuric iodide solution was added to the lower part of each marked section. With a sterile
transfer loop or needle, the culture was emulsified in the saline solution for 1 section and
repeated for the other. A drop of Shigella antiserum was added to 1 section of emulsified
culture and mixed with a sterile loop or needle. The other section is the auto agglutination
control. The mixture was tilted in both sections back and forth for 1minute and observed
against a dark background. A positive reaction is indicated by a rapid, strong agglutination
(Marvin, 1976).
3.2.3.7 . Isolation of E.coli O157:H7:
MUG (4 methyl-umbelliferyl-β-D-glucuronide) was added to the VRBA (Violet
Red Bile Agar) with concentration of 100 mg/l before medium was prepared. 25 g of
sample was homogenized in 225 ml peptone water diluent and tenfold serial dilutions of
the homogenate in peptone water diluent were prepared. 0.1 ml of each dilution was
transferred, in duplicate, onto surface of VRBA agar with MUG and spread evenly cross
each plate. Plates were incubated at 35 ºC and read after 18 hours. Plates were exposed to
U.V light, E .coli O157:H7 appeared as pink colored colonies.
a- Confirmation by antisera:
Colonies may be tested with antisera directly from the plate, or sub cultured to
another nonselective medium (blood agar, for example) and tested the next day. If colonies
are tested directly from the plate, O157 – positive colonies should also be transferred to
another medium for subsequent testing. Once one colony from a plate has been identified
as O157 – positive, no further colonies from the plate need to be tested. Isolates
agglutinating in O157 antiserum or O157 latex reagent should be identified biochemically
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as E. coli, since strains of several species cross-react with O157 antiserum (Bettelheim, et
al., 1993).
Two suspected colonies were inoculated in brain heart infusion broth (BHI) and
incubated at 35 °C for 18-24 hours. One drop of BHI broth was transferred to a test slide.
One drop from negative color were dropped to another test slide. One drop of latex test
reagent was added to each of the test slides, and mixed well with a wooden applicator.
Positive samples develop agglutination within three minutes.
3.2.3.8. Isolation of Fecal coliform:
Samples were homogenized as described above. 1 ml of the mixture was
transferred to petri dishes, warm (48°C) 12 ml M-FC agar medium were poured into the
plates. Plates were swirled to mix and let to solidify. To prevent surface growth and
spreading of colonies, plates were overlaid with 5 ml M-FC medium and let to solidify.
Plates were incubated at 44.5 ± 0.5 °C for 18-24 hours. Blue colonies that are 0.5 mm or
larger in diameter were counted (APHA,1995).
3.2.3.9. Isolation of Enterobacter sakazakii :
Wight 25 g of ice cream samples in a sterile cups, 10-2, 10-3, and 10-4, Serial
dilution will be obtained. Transfer 0.1 ml of the mixture on the hicromo Enterobacter
Sakazakii Agar surface and incubated at 37 °C for 24 – 48 hours. Suspected colonies
appear yellow color with diameters 3- 4mm and the colonies was examined by API 20 E
system.( Andrews, et al.,2001)
3.2.3.10 . Isolation of Klebsiella pneumoniae:
Twenty fife g of etch samples were homogenized with 225 ml peptone water
(0.1%). Decimal dilution (10-2 , 10-3, 10-4) of ice cream samples were prepared 0.1 ml
each dilution were transferred onto the surface of MFC agar and spread by asterile glass
rod (L-shop). The plates incubated at 44°C for 24 hours. After incubation period blue and
mucoid colonies with 4-5 mm diameter were counted. All suspected colonies were
examined by API20E system to identified Klebsiella pneumoniae. .( Andrews, et al.,2001)
3.2.3.11. Isolation of Listeria monocytogenes:
Wight 25 g of ice cream on a sterile cups and add 225 ml of Listeria broth with
supplement. Blend in a stomacher for one minute at high speed. Incubate for 24 – 48 h, at
30 °C. After incubation period streak on Listeria agar with supplement and incubate at 24 –
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48 h, at 30 C . Suspected colonies appear black colonies with 1-2 mm diameters. Listeria
are positive catalase and oxidase positive. Suspected colonies was examined by Listeria
API system (FDA,1995).
3.2.4.. Palestinian Standard No. 147-1998
3.2.4. 1. Microbiological requirements
3.2.4. 1.1.Total bacteria count
Rejects the sample if it increased the total number of bacteria in the sample 250000
cell / gm
3.2.4. 1.2. Staphylococcus aureus
Rejects the sample if the number of positive test Staphylococcus aureus
Alkuagollaz and Thermonaklyaz on 100 units consisting of colonies / gm
3.2.4. 1.3. Coliform:
Rejects the sample if the number of coliform on 100 units consisting of colonies / gm
3.2.4. 1.4. That the sample is free of
A - Salmonella in the weight of 25 grams of sample
B- E. coli, Listeria monocytogenes, E. coli O157:H7, in one gram weight of the
sample
The Palestinian Standard did not include anything for anther microbes from the
group of Enterobacteriaceae (Enterobacter sakazakii, Klebsiella pneumoniae, fecal
coliform) and thus was addressed to the Gulf standard mentioned that the presence of the
aforementioned microbes must be less than 100 cells /gm.
3.2.5. Statistical Analysis:
All data obtained from the sample analysis were tabulated using Microsoft Excel
and then uploaded to SPSS v. 13 (Statistical Package for Social Sciences). Chi square test
was used for assessing the statistical significance of the data, and pconsidered significant.
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Chapter 4
Results:
This thesis was conducted to determine the bacteriological quality of packaged ice
cream sold in Gaza city, using different tools to determine the total bacterial count and to
isolate, purify and identify the bacteria that may contaminate ice cream.
This chapter presents the results of the statistical analysis of data that was collected
through microbiological tests. Data analysis was performed using SPSS, version 18.0
computer software. Descriptive statistics presented the presence of different pathogens in
the samples.
4.1 . Contamination with total bacteria count in different ice cream samples:
From above mention, we observed that all ice cream types present contamination
with one or more type of bacteria, the following table present the distribution of all types
of bacteria among different types of ice cream, which appear that ice cream with fruit
present the maximum chance of contamination 80% then the ice cream with chocolate 60%
while fruit with flavor 52% and the low chance of contamination present in ice cream with
nuts.(tab3 and fig.2)
\Table: 3. Results of total bacteria count in different ice cream samples:
Ice cream samples

Positive (%) Negative (%)

Total

Ice cream with chocolate

15 (60)

10 (40)

25 (25)

Ice cream with fruit flavor

13 (52)

12 (48)

25 (25)

Ice cream with fruit

20 (80)

5 (20)

25 (25)

Ice cream with nuts

3 (12)

22 (88)

25 (25)

Total

51 (51)

49 (49)

100 (100)

51

P value

0.000

Figure :2. Distribution of total bacteria count in different ice cream samples
4.2 . Contamination with Staphylococcus aureus in different ice cream samples:
Table showed that each ice cream with chocolate and with nuts were
Staphylococcus aureus free, mean while ice cream with flavor of fruit was found to higher
contaminated 68%.(tab 4 and fig. 3).
Table: 4. Results of Staphylococcus aureus in different ice cream samples
Ice cream samples

Positive (%)

Negative (%)

Ice cream with chocolate

0 (0)

25 (100)

25 (25)

Ice cream with fruit flavor

17 (68)

8 (32)

25 (25)

Ice cream with fruit

6 (24)

19 (76)

25 (25)

Ice cream with nuts

0 (0)

25 (100)

25 (25)

23 (23)

77 (77)

100 (100)

Total

52

Total (%)

P value

0.000

Figure : 3. Distribution of Staphylococcus aureus in different ice cream samples
4.3. Contamination with coliform in different ice cream samples:
In the term of contamination with coliform, the ice cream with fruit samples were
(100%) infection with coliform,mean while chocolate and nuts ice cream contained the
same level of infection(56%) while ice cream with fruit flavor presented the lowest level of
coliform infection(12%).(tab 5and fig.4)
Table: 5. Results of coliform in different ice cream samples
Ice cream samples

Positive

Negative

Total

Ice cream with chocolate

14 (56)

11 (44)

25 (25)

Ice cream with fruit flavor

3 (12)

22 (88)

25 (25)

Ice cream with fruit

25 (100)

0 (0)

25 (25)

Ice cream with nuts

14 (56)

11 (44)

25 (25)

Total

56 (56)

44 (44)

100 (100)

53

P value

0.000

Figer:4 .Distribution of coliform in different ice cream samples

4.4 . Contamination with fecal coliform in different ice cream samples:
Contamination with fecal coliform appear clearly in fruit type of ice cream 88%,
44% in fruit flavor, and 36% in Ice cream with chocolate, while the lowest level of
contamination presented in ice cream with nuts 16%.(tab 6 and fig.5).
Table: 6. Results of fecal coliform in different ice cream samples
Ice cream samples

Positive (%)

Negative (%)

Total

Ice cream with chocolate

9 (36)

16 (64)

25 (25)

Ice cream with fruit flavor

11 (44)

14 (56)

25 (25)

Ice cream with fruit

22 (88)

3 (12)

25 (25)

Ice cream with nuts

4 (16)

21 (84)

25 (25)

Total

46 (46)

54 (54)

100 (100)

54

P value

0.000

Figure : 5. Distribution of fecal coliform in different ice cream samples
4.5 . Contamination with E. coli in different ice cream samples:
Table (7) and fig(6) showed the infection of E.coli in different ice cream samples,
the obtained results showed that highest levels of E.coli infection was found in ice cream
with fruit( 96%) while in the other hand the lowest with nuts (12%).
Table: 7 . Results of E. coli in different ice cream samples
Ice cream samples

Positive (%)

Negative (%)

Total

Ice cream with chocolate

10 (40)

15 (60)

25 (25)

Ice cream with fruit flavor

7 (28)

18 (72)

25 (25)

Ice cream with fruit

24 (96)

1 (4)

25 (25)

Ice cream with nuts

3 (12)

22 (88)

25 (25)

Total

44 (44)

56 (45)

100(100)

55

P value

0.000

Figure: 6 . Distribution of E. coli in different ice cream samples

4.6 . Contamination with E. coli O 157:H7 in different ice cream samples:
Regarding to E. coli O 157: H7, the present study showed that three types of ice
creams (chocolate, fruits and nuts), were E. coli O157:H7 free while fruit flavor presented
just 4%.(tab 8 and fig.7).
Table: 8. Results of E. coli O 157: H7 in different ice cream samples
Ice cream samples

Positive (%)

Negative (%)

Total

Ice cream with chocolate

0 (0)

25 (100)

25 (25)

Ice cream with fruit flavor

1 (4)

24 (96)

25 (25)

Ice cream with fruit

0 (0)

25 (100)

25 (25)

Ice cream with nuts

0 (0)

25 (100)

25 (25)

Total

1 (1)

99 (99)

100 (100)

56

P value

0.38

Figure: 7. Distribution of E. coli O 157:H7 in different ice cream samples

4.7 . Contamination with K. pneumoniae in different ice cream samples:
The obtained result in table (9) indicated that fruit ice cream was found to be highly
infected with K . pneumoniae compaired with different types .In the other hand, both fruit
flavored and nut types had alowest infection (16%).
Table: 9. Results of K. pneumoniae in different ice cream samples
Ice cream samples

Positive

Negative

Total

Ice cream with chocolate

11 (44)

14 (56)

25 (25)

Ice cream with fruit flavor

4 (16)

21 (84)

25 (25)

Ice cream with fruit

17 (68)

8 (32)

25 (25)

Ice cream with nuts

4 (16)

21 (84)

25 (25)

Total

36 (36)

64 (64)

100 (100)

57

P value

0.000

Figure: 8 . Distribution of K. pneumoniae in different ice cream samples

4.8 . Contamination with Enterobacter sakazakii in different types of ice cream:
The contamination of Enterobacter sakazakii observed by the researcher in all ice
cream samples, 16% in fruit flavor as maximum percentage of infection and 4% for
chocolate and fruit samples as the minimum infection level.(tab 10 and fig.9).
Table:10 . Results of Enterobacter sakazakii in different ice cream samples
Ice cream samples

Positive (%)

Negative (%)

Total

Ice cream with chocolate

1 (4)

24 (96)

25 (25)

Ice cream with fruit flavor

4 (16)

21 (84)

25 (25)

Ice cream with fruit

1 (4)

24 (96)

25 (25)

Ice cream with nuts

2 (8)

23 (92)

25 (25)

Total

8 (8)

92 (92)

100 (100)

58

P value

0.35

Figure : 9. Distribution of Enterobacter sakazakii in different ice cream samples
4.9. Contamination with Listeria ivanovii in different ice cream samples:
Regarding to Listeria ivanovii, the present study approve that ice cream with fruit
flavor samples is free of contamination, while other types present light level of
contamination 12% for chocolate, 8% for fruit and 4% for ice cream with nut.(tab 11 and
fig.10).
Table: 11. Results of Listeria ivanovii in different ice cream samples
Ice cream samples

Positive (%) Negative (%)

Total

Ice cream with chocolate

3 (12)

22 (88)

25 (25)

Ice cream with fruit flavor

0 (0)

25 (100)

25 (25)

Ice cream with fruit

2 (8)

23 (92)

25 (25)

Ice cream with nuts

1 (4)

24 (96)

25 (25)

Total

6 (6)

94 (94)

100 (100)

59

P value

0.31

Figure : 10 Distribution of Listeria ivanovii in different ice cream samples
4.10 . Contamination with Listeria grayii in different ice cream samples:
Other type of Listeria was tested L. grayii, the researcher showed that two ice
cream types are free of infection, fruit flavor and fruit, while nut presented 8% and
chocolate the lowest one 4%.(tab 12and fig.11).
Table: 12. Results of Listeria grayii in different ice cream samples
Ice cream samples

Positive (%) Negative (%)

Total

Ice cream with chocolate

1 (4)

24 (96)

25 (25)

Ice cream with fruit flavor

0 (0)

25 (100)

25 (25)

Ice cream with fruit

0 (0)

25 (100)

25 (25)

Ice cream with nuts

2 (8)

23 (92)

25 (25)

Total

3 (3)

97 (97)

100 (100)

60

P value

0.28

Figure : 11. Distribution of Listeria grayii in different ice cream samples
4.11. Presence of different types of bacteria in the ice cream:
Regarding to types of bacteria present in the studied sample, the analysis show that
coliform present the highest level of infection 56% while salmonella spp., Shigella spp.
were perfected clean from all samples and E. coliO157:H7 just one sample show as
positive results (tab13 and fig.12).
Table:13. Bacteria types in ice cream samples
Type of bacteria

No (%)

Staphylococcus aureus
Positive

23 (23)

Negative

77 (77)

Coliform
Positive

56 (56)

Negative

44 (44)

E. coli
Positive

44 (44)

Negative

56 (56)

Salmonella spp.
Positive

0 (0)

Negative

100 (100)
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Shigella spp.
Positive

0 (0)

Negative

100 (100)

E. coli O 157:H7
Positive

1 (1)

Negative

99 (99)

K. Pneumoniae
Positive

36 (36)

Negative

64 (64)

Enterobacter sakazakii
Positive

8 (8)

Negative

92 (92)

Fecal coliform
Positive

46 (46)

Negative

54 (54)

Listeria ivanovii
Positive

6 (6)

Negative

94 (94)

Listeria grayii
Positive

3 (3)

Negative

97 (97)

T. B. C
Positive

51 (51)

Negative

49 (49)
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49
51

Total Bacteria
Listeria Glayi

97

3

Listeria Ivanovii

94

6

F.Coliform

46

Enterobactersakaz

54
92

8

K. Pneumoniae

64

36

E. Coli O 157

Negative %
99

1

Shigela

0

Salmonella

0

100

E. Coli

44
44

Coliform
Staphylococcus Aureus

56
56
77

23
0

Positive %

100

20

40

60

80

100

120

Fingur:12.Types of bacteria presented in ice cream samples

4.12 . All types of ice cream are free of Salmonella spp and Shigella spp.
It is important to mention that all types of Ice cream are free from salmonella spp
and Shigella spp.
Notes
Give the researcher in this study recipe for positive samples that have a higher
microbial load limit unauthorized in standards Institution of the Palestinian while the
awarded samples containing microbial load, or at least in the limit negative recipe
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Chapter 5
Discussion:
The present study was conducted in Gaza strip to investigate bacteriological quality
of packaged ice cream sold in Gaza city.
The cross sectional method has been selected for this study, because such a
methodology would be rather useful for the purpose of descriptive analysis being the most
convenient and representative.
Eleven bacterial types contamination in four types of packaged ice cream
chocolate, fruit flavor, fruit and nuts was conducted.
5.1 . Distribution of samples according to type of ice cream:
Handred samples, twenty five of each type chocolate, fruit flavor, fruit and nuts
consider the most favorite ice cream types in the Gaza city, therefor, many studies
considered the same types also most favorite. Based on Ice cream consumption figures, the
top five individual flavors in terms of share of segment in the united states are: (The NPD
group’s National Eating Trends Services).
Vanilla (26%), chocolate (12.9%) neapolitan (4.8%) strawberry (4.3%) and cookies
n’ cream (4.0%)
5.2 . Presence of total bacteria count in the ice cream samples:
Most of the studies select approximately the same types of bacteria which can
affect the ice cream, such as our types selected (Yaman, et al., 2006, Bartlett and hulten
2010, Movassagh, et al., 2011). All ice cream samples contamination with one or more
microorganism, at the same times the obtained results revealed that all samples are
salmonella spp. and Shigella spp .free. The absence of Salmonella spp. Could be due to
substituting a pasteurized egg product, egg substitute, or pasteurized shell eggs for the raw
eggs in the favorite recipe. Egg products are eggs that have been removed from their shells
and pasteurized, or another possibility that the ice cream made without using egg (FDA
report, 2004).
The possible source(s) of this organism in ice cream could be from nose where it is
commonly found; hands, skin, and clothing of handlers as found by(Hobbs and Golbert
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1982). Coughing, talking and sneezing produce droplets which could settle on ice cream
during transportation, storage and retailing (Ojokoh, 2006).
Escherichia coli ,Salmonella spp., Shigella spp., and Klebsiella spp. all coliforms
were isolated from the samples. Coliforms being non-spore formers should be susceptible
to pasteurization. Their post pasteurization presence in ice cream may be due to faulty heat
process or to post pasteurization contamination by handlers with poor sanitary practices
(Ojokoh, 2006).
The current status of microbial quality of ice cream being sold in the northwest
region of Iran. All analyzed traditional cacao ice cream samples (n=30) showed positive
growth (7.52 ± 0.25 log cfu/g) on plate count agar indicating the presence of aerobic
microorganisms (Movassagh,,et al., 2011).
5.3. Contamination with Staphylococcus aureus in different ice cream samples:
The study show that each ice cream with chocolate and with nuts are free from
Staphylococcus aureus contamination, while ice cream with fruit flavor present the height
level of infection 68%.This result appear better than other studies showed heavy
contamination of notable bacteria (E. coli, Klebsiella, Proteus, Salmonella and
Staphylococcus) which indicates fecal contamination (Ojokoh, 2006, Ahmad, et al .,2009,
Yadav, et al., 2011). The presence of coagulase positive Staphylococcus, which is
commonly S. aureus when transmitted from man and animal, can lead to staphylococci
food poisoning as a result of growth of the organism and release of enterotoxin into the
food. Enterotoxin production and secretion occurs especially when ice cream products are
not properly prepared and stored. The presence of starch and proteins also encourages
enterotoxin production by the microorganism (Yadav, et al., 2011).
5.4 . Contamination with coliform in different ice cream samples:
The researcher observe that contamination with coliform, the ice cream with fruit
presents 100% infection with coliform, while, the chocolate and nuts present the same
level of infection 56% while ice cream with fruit flavor present the lowest level of coliform
infection 12%. Also in one study by Wouafo et al. in Cameron who reported that 71.3% of
300 ice cream samples were infected with fecal bacteria. Another study by Bialasiewicz
and Rzadzinska in lahestan, 12.3% of 195 samples infected with fecal coliforms were
observed (Javadi, and Safarmashaei 2011). Also coliforms bacteria were found in 47 of the
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49 (95.9%) samples from Guadalajara and in 10 of the 49 (20.4%) samples from Houston
(Kacaniova and Juhaniakova 2011). In studies in Libya, India and Dakar respectively,
coliforms in percentages of 6, 19 and 10.6 in ice cream samples were reported (NeIsherf, et
al., 2006).
5.5 . Contamination with fecal coliform in different ice cream samples:
Contamination with fecal coli form appear clearly in fruit type of ice cream 88%,
44% in fruit flavor, and 36% in Ice cream with chocolate, while the lowest level of
contamination present in ice cream with nuts 16%. This finding support the results of many
researchers (Javadi and Safarmashaei 2011, Movassage, et al., 2011) show that more than
75% of fruit ice creams produce in Teheran’s confectionaries and 94.7% produced in
workshops were contaminated.( Bahareem, et al .,2007). show that fecal coliforms were
detected in 64 (80%) samples, and E. coli was detected in 60 (75%). It is recommended to
use and implement immediate regulatory measures like good manufacturing practices as
well as distribution and retail storage practices for ensuring microbiological safety of ice
cream.
5.6 . Contamination with E. coli in different ice cream samples:
Regarding to the effect of E-coli on different types of ice cream, the study show
that highest levels of E .coli infection present on ice cream with fruit 96% while the lowest
with nuts 12%. Many studies show an adjusted results, Chandra, et al.,(2010), Masud,
1989, Ahmad,et al .,2008, reported that more than 40% of the Ice cream samples (n=50),
were contaminated with E.coli.
5.7 . Contamination with E. coli O 157: H7 in different ice cream samples:
Regarding to E .coli O 157:H7, the present study show that 3 types of Ice creams
are free (chocolate, fruits and nuts), while fruit flavor present just 4%. While, in one study
by( Kacaniova and Juhaniakova 2011), show theoretically, there are certain parallels that
exist between the potential sources of contamination between these gram negative
pathogens and the control measures that could be taken to prevent or reduce the risk of
contamination. However, despite the concern over VTEC in foods, unlike Salmonella
spp.there are few, if any, published papers on the survival of VTEC, including E. coli
O157:H7, in chocolate or other related products. Consequently, The United Kingdom
Biscuit, Cake, Chocolate & Confectionery Alliance (BCCCA) commissioned research to
determine the survival of E. coli belonging to serotypes O157:H7, O111:H and O26:H11,
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artificially inoculated at low levels into chocolate, mallow and biscuit cream under
conditions that would mimic contamination during manufacture (Kacaniova and
Juhaniakova 2011).
5.8 . Contamination with K. pneumoniae in different ice cream samples:
Regarding to present of K. pneumonia among different types of ice cream, the
researcher observe that fruit type have the maximum level of infection 68%, while fruit
flavor and nuts have the lower value 16%. Yadav, et al., 2011 reported that K. pneumoniae
was not present in ice cream and kulfi samples whereas 60 and 70% samples of colour ice
bar and mango shake were positive for this organism, respectively.
5.9 . Contamination with Enterobacter sakazakii in different ice cream samples:
The contamination of Enterobacter sakazakii observed by the researcher in all
types of ice cream, 16% in fruit flavor as maximum percentage of infection and 4% for
chocolate and fruit types as the minimum infection level.
5.10. Contamination with Listeria ivanovii in different ice cream samples:
In the present study approve that ice cream with fruit flavor type is free of
contamination with Listeria ivanovii, while other types present light level of contamination
12% for chocolate, 8% for fruit and 4% for ice cream with nut ( Molla, et al., 2004) show
that Out of a total of 316 food samples analyzed, 103 (32.6%) were positive for Listeria
spp.(20 from 43 in case of ice cream samples number).
5.11. Contamination with Listeria grayii in different ice cream samples:
Other type of Listeria spp.was tested L. grayii, the researcher showed that two ice
cream types are free of infection, fruit flavor and fruit, while nut present 8% and chocolate
the lowest one 4%.
5.12 . All types of ice cream are free of Salmonella spp.and Shigella spp.
It is a pioneer result in our study demonstrates that all types of ice cream are free
from salmonella spp.& Shigella spp. In spite of using of Hazard Analysis Critical Control
Points (HACCP) Implementation to increase the microbiological quality of ice cream, the
presence of salmonella spp.still positive (Emmanuel et al., 2008).
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Chapter 6
Conclusion:
In the present thesis, screening of bacteriological contamination of sealed packaged
ice cream in Gaza city – Palestine was assessed to determine the bacteriological quality of
packaged ice cream sold in Gaza city.
We can conclude the following facts regarding the bacteriological contamination of
sealed packaged ice cream in Gaza city


This study considers one of the first studies in the Gaza Strip.



Ice cream is popular and nutritionally enriched congealed dairy product. Since it
harbors many potent pathogens, its microbial quality has always been crucially
important to public health.



The results suggest negligence such as poor sanitation during the preparation/or
storage of Ice cream.



It is absolutely free all samples from contamination with Salmonella spp.and
Shigella spp.



The presence of higher incidence of pathogenic bacteria with coliform and E.coli
were found in all samples.



The results of the study show that all the samples from small-scale manufacturers
failed to conform to the standards set by PIS, AOAC and FDA.
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Chapter 7
Recommendations:
The following sets of recommendations were considered by the researches as an
outcome of this research:


More interest in ice cream research is recommended to be practiced in food
technology and health services.



Store packaged ice cream at proper temperature.



Discard the defrosted products and do not re-freeze any melted ice cream for sale.



Increase hygienic practices during all preparation and handling processes.

For consumers we can advise the following:


They should also observe some key points to avoid the exposure to microbiological
hazards, through



Purchase packaged ice cream products from freezer and rapid consuming of the
product..



Observe the hygienic conditions of the retail shops including common area,
equipment, utensils and food handling.
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الملخص العربي
يشيع تناول االيس كريم عمى نطاق واسع في المناطق الفمسطينية خبلل فصل الصيف .وقد

تم الكشف عن حاالت التسمم الغذائي المرتبطة باستيبلك اآليس كريم مما قد يزيد من خطر اإلصابة
باألمراض التي تنقميا األغذية بعد استيبلك اآليس كريم.

إن اليدف من ىذه الدراسة ىو تحديد التموث البكتيري والوصول إلى الجودة من الناحية

البكتريولوجية لآليس كريم التي تباع في مناطق مختمفة في األسواق الفمسطينية بمدينة غزة باإلضافة
إلى ذلك ،لتحسين ضمان وأمان لآليس كريم دون البكتيريا المسببة لؤلمراض.

تم اختيار ما مجموعو  011عينة عشوائية الربعة اصناف من اآليس كريم التقميدية من

أسواق مدينة غزة حيث كانت كاالتي ايس كريم بالشوكوالتو _ بالمكسرات _بالفواكو وايس كريم بطعم

الفواكو .والتي تم اجريت الفحوصات البكتريولوجية عمييا.

اظيرت النتائج ان حوالي  ٪65من مجموع العينات كانت إيجابية لبكتيريا الكوليفورم ، :ال

يوجد أي عينة مموثة بالسالمونيبل او الشيجبل ،عينة واحدة فقط سجمت بأنيا إيجابية لئليشريقية

القولونية .O157:H7عبلوة عمى ذلك ،ىناك  44 ،65 ،8و  ٪45من العينات سجمت نتيجة ايجابية
من سكازاكي األمعائية وكبلبسيبل االلتياب الرئوي ،اإليشريقية القولونية والب ارزية .عمى التوالي ،وىذه
النتيجة أكبر من النتائج المسموح بيا ضمن المواصفات الفمسطينية.

تمثل النتائج التي حصنا عمييا في ىذه الدراسة الحالة الراىنة لمجودة من الناحية

الميكروبيولوجية (البكتيرية) لبليس كريم التي كانت تباع في مدينة غزة .وأظيرت جميع عينات اآليس

كريم التموث البكتيري (المكورات العنقودية الذىبية ،القولونية،اإليشريقية القولونية ،كمبسيمة االلتياب
الرئوي ،سكازاكي األمعائية ،واإليشريقية القولونية الب ارزية) .

ان توفر ىذا المستوى من التموث بالقولونيات يمثل خط ار عمى الصحة العامة نظ ار الحتمال

تواجد وانتقال مسببات األمراض مثل مرض األمعاء القولونية.
ان تواجد بكتيريا القولون يشير إلى التموث بعد المعالجة التي قد تأتي إما من المياه ،وانعدام

النظافة الشخصية من الشركة المصنعة لآليس كريم ،أو األواني المستخدمة في صناعة اآليس كريم
وبيئة التوزيع .يوصي الباحث بتخزين وتعبئة اآليس كريم في درجة ح اررة مناسبة وزيادة الممارسات

الصحية أثناء جميع عمميات التصنيع من اإلعداد وحتى المناولة.
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إهداء
إىل روح والدٍ
وإىل أمٌ العشيشه
واىل محاٍ ومحاتٌ الغالًني
وإىل سوجيت وأوالدٍ فزاس ،أصامه ،إبزاهًم وحممد
واىل اخىتٌ واخىاتٌ
وإلٌ كل من أحبين
إلًهم مجًعًا أهدٍ هذا البحث املتىاضع

الباحث
حمدان رضوان
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