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Ice cream is a sweetened frozen dairy product preferred as snacks or dessert made of milk and milk
products that is often added with fruits along with other essential ingredients like flavors colors. The
objective of this review is to assess nutritional and health impacts of ice cream to identify the
nutritional advantage and also its impacts on health. Ice cream are classified based on their ingredients
and flavor used. Ice composes high sugars (20.7mg/100g) and fat (16mg/100gm) and other
compositions like minerals, vitamins. Ice cream is a nutritious product which is very conducive for
microbial growth specially, pathogenic organisms that cause a food borne out break. Some studies
suggest that ice cream can be used as probiotic carrier but due to its high fat and sugar contents it may
be unhealthy food for many individual. But, some studies have been conducted to find sugar substitute
with little success because of organoleptic sensory impairment. By combining the two ideas (probiotics
incorporation and reduction of fat and sugar) the ice cream consumption and its marketing have a

chance to be grown fast.
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INTRODUCTION

Ice cream is a sweetened frozen dairy product
preferred as snacks or dessert made of milk and milk
products, that is often added with fruits (raw and/or dried
form), along with other essential ingredients like flavors,
colors. It is typically sweetened with sugar or sugar
alternatives. Flavorings and colorings are added in
combination to stabilizers and emulsifiers (Patil and
Bernerje, 2017). By other definition “ice cream is a liquid
mixture that turns into a paste after simultaneously
shaking and cooling” although the definition of ice cream
varies from country to country due to differing regulations
and traditions of composition(Fiol.et al, 2016). Ice cream
is a nutritionally enriched congealed dairy product
consumed by all age groups particularly children, during
summer (Sharif et al., 2005).

In the ice cream mix that will become ice cream are so
many elements of different nature as sugars, fats, dairy,
stabilizer, water, among others. And they all have to be
correctly blended and emulsified together so there is
nothing left behind that may reduce the quality of the final
product. Making this possible considering the
characteristics and behaviors of each ingredient and the
relationships between them is what is known as the
balancing exercise. We can make it stable and
spreadable at negative temperature from -11 to -18 °C
(standard ice cream serving temperatures) (Corvitto,
2011).

In ice cream making, the first step is to blend a series
of liquid and solid ingredients in different orders and
temperatures, obtaining a liquid mixture also called “mix”.
After the processing and pasteurization process, this
mixture is poured into an ice cream machine in which, it
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incorporates a quantity of air between 30% and 40%
(overrun) that is held or set by cooling at negative
temperatures and the result is a semi-solid spreadable
and moist past mixture(Fiol et al., 2016).

This liquid mixture turned into ice cream will present
specific characteristics of taste, structure and texture,
determined by quality of ingredients used, mix balance
and manufacturing process, the standard parameters for
a dairy base ice cream is 64% water, 18% sugars, 10%
non-fat milk solids and 8% milk solid fats, all these
parameters, is expected to have a stable structure
maintaining its characteristics in negative temperature
with smooth texture (without appearance of ice crystals),
and stable (maintain his characteristics at serving
temperature) (Corvitto, 2011).

According to other authors a standard ice cream is
about 5% fat and 15% sugar solution by volume. The
composition for a standard ice cream is; Fat 7-15%, and
sugars 12-16% (Clark, 2012). Also the range in
composition may be fat, 8 — 20%, sugar, 13 — 20%
stabilizer — emulsifier, 0 — 0.7%; and total solids, 36 —
43% and an average ice cream contains 3—4 times more
fat and about 12—16% more protein than milk does (Goff
and Hartel, 2013). This high fat comes from addition of oil
(emulsifiers) and the fat already present in milk used for
ice production. It was identified by some studies that the
cholesterol contents of ice cream is about 45mg/100
(Deosarkar et al, 2016). It can be estimated that from one
pieces of ice cream a high amount of cholesterol is
consumed. It is obvious that consumption of foods
consist of low cholesterol level has no effects on
individual health but in products like ice cream it seems a
very huge amount that may leads to different diseases
such as cardio vascular disease and hyper tension.

In general, as it is seen from some studies the fat and

Table 1: ingredients of ice cream with their brief explanation

sugar contents of ice cream is very high and its
consumption may leads to adverse health effects such as
diabetes, cardio vascular disease and others. Many
research have been done on ice cream contents and its
nutritional and probiotic advantages but there is little
researches conducted on it health impacts which is a
series problem in such types of foods with high fat and
sugar contents in the same products. Therefore, the aim
of this paper is to review some research ideas conducted
on ice cream in relation to its nutrition and its health
impacts and give recommendation on the existing gap.

INGREDIENTS OF ICE CREAM

Ice cream is a frozen dairy product made by freezing the
ice cream mix with agitation. It is composed of a mixture
of food ingredients like milk products, sweetening
materials, stabilizers, colors, flavors, and egg products.
Ice cream mix is the unfrozen mixture of the ingredients,
consisting of all the ingredients of ice cream with the
exception of air and flavoring materials. The composition
of ice cream is usually expressed as a percentage of its
constituents, for example, the percentage of milk fat, milk
solids not fat, sugar, egg solids, stabilizers (which are the
compounds added in very small quantities to strongly
influence the formation and growth of ice crystal in the ice
cream so as to render the product with desired body and
texture), and the total solids (Deosarkar et al., 2016). Ice
cream is made of different ingredients that are very
important to keep its characteristics similar which are
sensorial quality by consumers. Sugars and milk (milk)
fats are the main ingredients of ice cream whereas others
like emulsifiers, flavors, stabilizers, and colors are added
depending on the type the ice cream intended to be
produced.

Ingredients Brief explanations
types
Emulsifiers -To produce ice cream with a smoother body and texture, to impart dryness.
-Emulsifiers extensively used are monoglycerides or diglycerides, sorbates, and polysorbates etc.
Excessive amount produce slow melting characteristics and body and texture defects in the product
Flavors -The most important characteristics of ice cream.
-The kind of flavoring influences the quality (slight off-flavor in it can obscure the delicate flavor).
- Preference of the consumers determines the type of flavor to be added.
- Can be Natural and synthetic flavor.
Colors -Most are of chemical origin that can be available in liquid or powder form.
- Manufacturers prefer to purchase dry colors since these are more economical and can be dissolved in
boiling water as needed.
Stabilizers -prevent the formation of objectionable large ice crystals
-prevent ice crystal formation in storage, give uniformity of product
-Stabilizers are added at the rate of 0.2—0.3% of the mix.
-Examples are sodium alginate, sodium carboxymethyl cellulose (CMC), guar gum, locust bean gum,
carrageenan, gelatin, and pectin.

Source: Deosarkar et al., 2016.
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TYPES OF ICE CREAM

Ice-cream is a frozen mixture of a combination of components, such as milk, sweeteners, stabilizers, emulsifiers and
flavoring agents (Marshall, Goff, & Hartel, 2003). This category includes several related products, such as plain ice-
cream, reduced fat, low fat, nonfat, fruit, and nut ice-creams, puddings, variegated, mousse, sherbet, frozen yoghurt,
besides other frozen products (Marshall & Arbuckle, 1996).

Classification of ice cream is based on their ingredients or type of flavors used. For instance, in vanilla ice cream,
mango ice cream, straw berry ice cream, chocolate ice cream the flavor used are vanilla, mango, straw berry, and
chocolate respectively. The classification of ice cream is addressed as illustrated in (sommer, 1951). The classification
of the various frozen products commonly considered under the general term "Ice Cream" is difficult to accomplish with
any exactitude, because of frequent innovations and lack of uniformity in commercial practice, and because of the many
variations possible in the combinations of ingredients used. Classifications have been proposed by various authors: after
a review of various references on the subject, and a consideration of commercial practices, suggested a classification
dividing the products into ten different classes. Later writers sought to simplify this classification by grouping these ten
classes under two or three main groups, making the distinction between the several groups on the basis of the

ingredients.

Table 2: Types of ice cream with short explanation

No | Types Simple description
1 Plain Ice | -made from various dairy products to obtain a composition which ranges widely. -The range in composition
Cream (8% to 16.0% fat, with some as high as 22%%, 6% to 12.0% serum solids; 12.0% to 17.0% sugar).
-Eggs are quite commonly used
-frozen with the addition of a single flavor such as vanilla, chocolate, maple, mint, butterscotch, coffee, etc
2 Nut Ice -frozen from the same mixes as plain ice cream with the addition of various nuts- walnuts, almonds, filberts,
Cream pistachio (love nuts), chestnuts, etc.
- Frequently these nuts are used in conjunction with the flavors mentioned under plain ice cream. Pistachio
nuts are frequently used in connection with mint flavor.
3 Fruit  Ice | - made from the same mixes as plain ice cream with the addition of fruits at the time of freezing.
Cream: -Frequently the fruit flavor is fortified by true or imitation extracts, and usually color is added.
4 Bisque Ice | -made from mixes as under plain ice cream with the addition of such substances as macaroons, "grape nuts,"
Cream: sponge cake and marshmallows, and usually with the addition of other flavoring material
5 Mousse: -made by whipping cream as in making "whipped cream." After the cream has been properly whipped, the
sugar and whatever flavoring extract are used.
-set into the hardening room or in a freezing mixture of ice and salt.
-1t will be noted that in this product the whipping of the cream and the mixing in of the flavoring is done without
any freezing, the freezing being done entirely after the mixture is complete.
6 Frozen -This class of ice cream properly contains liberal amounts of whole eggs or egg yolk, the egg yolk content
Custards being the distinguishing characteristic.
- Parfait, French Ice Cream and New York Ice Cream, in present usage, are synonymous to Frozen Custard.
-U. S. standard for frozen custard the suggested requirement is an egg yolk solids content of 1.4 percent by
weight
7 Puddings: | -There is a decided lack of uniformity in commercial practice in the making of puddings.
-differ from fruit ice cream only in that a mixture of fruits is used, and usually the total addition of fruits is more
generous.
To justify the name of pudding the product should, in addition, contain egg yolks in amounts similar to Frozen
Custards.
8 Milk or Milk | -contain about 4 per cent fat, 12 to 14 per cent serum solids, and are similar to ice cream with respect to sugar
Ice and stabilizer content, and overrun
9 Ices: -made from fruit juices diluted with water and sweetened by the addition of sugar. -Usually color, fruit flavoring
and a stabilizer are also added.
-Citric acid or other edible acids are added to give the product the desired tartness.
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Table 2: Continues

10

Sherbets -made from the same ingredients as ices with the exception that milk, cream or ice cream mix is used in place
of part or all of the water.

-In order to prevent the curdling of the casein in the milk products used in sherbets, acid fruit juices and citric
acid are not added until the rest of the mixture has been frozen almost to the proper consistency in the freezer.
A sherbet made with the use of sour milk (starter) is known as Lacto. A sherbet made with the addition of egg
yolks is known as a Souffle

Source: (sommer, 1951)
Flow chart of ice cream

Liquid and dry ingredients
Pre-heating (45-50 °c)
Blending (65-75 °c
Ice cream mix
Homogenization (2500 — 500psi)
Pasteurization (80°c, 5min)
Cooling (4+1°)
Aging ((4+1°, 12hrs)
Freezing
Packing

Handling (-23%)

- e amaaa @@aeE

Storage (-20°c)

Figure1: The simplest Process flow Diagram of ice cream

Source: Patil and Banerjee (2017)

NUTRITIONAL COMPOSITION OF ICE CREAM

Ice cream is frequently considered as a ‘fun food,” which is undeserving consideration, and even was considered as a
‘junk’ food. In reality, ice cream is a relatively well-balanced, wholesome, easily digestible, and delicious food. Because,
ice cream is a nutritious element of the diet that is frequently used as a meal component. Ice cream contains about four
times as much carbohydrates as milk. In developing a formulation of satisfactory composition, some of the factors that
need to be considered are personal preference of company management or customer demands for flavor, body and
texture, and color characteristics of the finished product, that is, natural or fortified flavor with artificial flavoring; chewy to
heavy, higher overrun; or more cooling body and texture characteristics. Composition standards are also influenced by
demands of customers, volume of operation, quality of ingredients, and ingredient costs (Deosarkar, 2016). (Table 3)

Table 3. Composition of plain ice cream

Constituent Average content Ice milk Ice cream cones Water ice

Water (%) 61.7 66.7 8.9 66.9
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Energy(cal) 222.0 152.0 377.0 78.0
Protein (%) 41 4.8 10.0 0.4
Fat (%) 16.0 5.1 2.4 Trace
Total carbohydrate (%) 20.7 221 77.9 32.6
WH1/100cal(g) 50.8 65.6 26.5 128.4
Source: Arbuckle (2005) as cited by Deosarkar (2016)
Table 4. Nutritive value of commercial ice cream and related products

Type of ice cream Wt.(9) Fat protein carbohydrate | Total solids | Calories

Vanilla ice cream 100 12 4 20.7 38.3 204

Mango ice cream 100 10 3.5 21.2 36.3 188

Straw berry ice cream 100 8 3.6 21.2 40.8 194

Chocolate ice cream 100 13.1 3.6 25.8 42.1 221

Ice milk 100 4 4.1 20.5 33.5 144

Diabetic ice cream 100 9 4.3 20.6 28.6 152

Ice lolly 60 - - 27.6 14.5 54

Frozen yoghurt 100 3.5 4 21.7 31.1 133

Source: Bhandari, V. (2001). Ice cream: manufacture and technology, pp. 6—18. New Delhi, India

Ice cream contains three- to four fold fatter than milk and
about 15% more protein than milk. It also contains other
food products such as fruits, nuts, eggs, dry fruits, and
sugar, which boost its nutritive value. The controlled use
ice cream finds a place in the diet of persons who need to
reduce or who do not wish to gain weight. Like milk, ice
cream is not a good source of iron and some of the trace
elements (Deosarkar et al., 2016). The nutritive value of
commercial ice cream and related products is depicted in
Table 4.

Proteins in Ice Cream

The milk proteins contained in ice cream are of excellent
biological value, because they contain all the essential
amino acids. Milk proteins are important sources of
essential amino acids like tryptophan and lysine. Proteins
in the diet supply the amino acids required for the growth
of infants and children and for the maintenance of tissues
in adults. Not only are milk proteins known to be
complete, but also the assimilation of ingested milk
proteins is 5-6% more complete than other proteins in
general. The values for protein are calculated from
determinations of the nitrogen content in the food. Early
analysis of proteins showed that they have close to 16%
nitrogen. The glycosylated proteins make the ice cream
more compact and smooth and tend to prevent a weak
body and coarse texture. However, excessive amounts
result in a salty or cooked flavor and soggy or sandy body
and texture defect (Deosarkar et al., 2016).

Carbohydrates in Ice Cream

Carbohydrates provide a significant amount of energy in
all human diets. Sugars of several kinds may be used in
the manufacture of ice cream. These include starch,
dextrin, cellulose, pectin, gums, and related substances.
The commonly used sugar is sucrose. It may come from
either cane or beet, as these are identical in composition.
Lactose constitutes over one-third of the solid matter in
milk and 20% of the carbohydrates in ice cream. It
enhances the utilization of calcium and phosphorus in the
human body. Additionally, ingestion of higher amounts of
lactose is conducive to the growth of lactose-fermenting
Lactobacillus acidophilus, which produces acidic
condition in the intestine, thereby creating unfavorable
conditions for the growth of putrefactive bacteria. A sandy
body and texture defect is caused by a high
concentration of lactose (Deosarkar et al., 2016). In ice
cream, the amount of sugar used very high to have an ice
cream with expected sensory quality. High content of
sugars in food is being considered as unhealthy foods.
Because of this, some research ideas are coming to
search for a product that can substitute sugar in ice
cream. Although trials are started for this purpose, there
is little success since the physical and sensorial
properties of ice cream made with sugar substitute
products are low when compared with the existing ice
cream.

Fat in Ice Cream

In ice cream there is a high amount of fat which comes
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from milk, emulsifier, and egg yolk (in some type). Fatis
of major importance in ice cream. It contributes a rich
flavor and is a good carrier for added flavor compounds
and promotes desirable texture qualities which are a very
important parameter in ice cream. It is essential to use
the correct percentage of milk fat to balance the mix
properly as also to satisfy legal standards (Deosarkar et
al., 2016). But, the correct proportion which fits the
standards are not seem to be produced since the ice
cream producing industries use high amount of fats to
obtain an ice cream with a good texture quality.

High fat content limits consumption, will increase the
cost, and increase calorific value. Generally, the fat

content of a good average ice cream is considered to be
12 %( Deosarkar et al, 2016). But, some studies
conducted on ice cream shows that the fat contents of ice
cream about 16% which is out of the standard for ice
cream.

Milk fats have both saponifiable matter and
nonsaponifiable matter. The saponifiable fraction includes
the glycerides, phospholipids, and other esters, such as
those of cholesterol and minor acid components. Milk fat
contains at least 60% fatty acids which contributes
significantly to the nutritive value of ice creams and
serves as a carrier of fat-soluble vitamins A, D, E, and K,
and contains a significant amount of essential fatty acids,
for example, linoleic and arachidonic acids (Deosarkar et
al., 2016). Unsaturated fatty acids and cholesterol in ice
cream, ice cream cones, and ice milk is given in Table 5.

Table 5: Selected fatty acids and cholesterol in ice cream and related products.

Fatty Acids (per 100 g edible portions)
Item Total(g) Unsaturated(g) oleic(g) Linoleic(g) Cholesterol(mg)
Ice cream 12.5 7.0 4.0. Trace 45.0
Ice cream cones 2.5 1.0 1.0 Trace 0.0
Ice Milk 5.1 3.3 2.0 Trace 21.6

Source: Deosarkar, (2016), the Encyclopedia of Food and Health

Minerals in Ice Cream

A variety of inorganic elements are essential for growth
and performance. Those needed in substantial amounts,
such as calcium, phosphorus, magnesium, sodium,
potassium, and sulfur, are termed as major minerals or
macronutrients. Those needed in small amounts, such as
iodine, manganese, zinc, fluorine, and selenium, are
termed as trace elements. The inorganic nutrients are
interrelated and should be in particular proportions in the
diet. Calcium and phosphorus are of vital concern, since
they are very closely related. Milk and products like ice
cream are the richest sources of calcium, phosphorus,
and other minerals essential in adequate nutrition. It has
been proved by research workers that additional amounts
of lactose in the diet favor the assimilation of calcium. As
ice cream is a rich source of lactose, it favors the
assimilation of greater quantities of the calcium content of
diet, which is needed by growing children and some
adults. The calcium contents of milk and ice cream are
0.118 and 0.132 g/100 g, respectively; the corresponding
phosphorus contents are 0.093 and 0.105 g/100 g,
respectively (Deosarkar et al., 2016). Also many research
indicated that the mineral bioavailability of milk product is
very high (99%). The Bioavailability of minerals in foods
of plant source are very low (70%) except pulse source
which may be up to 90%. This may encourage one to
include dairy products in his/her daily food.

Vitamins in Ice Cream

Vitamins are organic substances, which are required in
small amounts by the body for its metabolism and cannot
be synthesized in sufficient quantities by the body. Like
milk, ice cream is a rich source of many of the essential
vitamins without which normal growth and health cannot
be maintained (Deosarkar et al., 2016). The following are
illustration of some fat and water soluble vitamins. They
were taken from the above authors’ work.

Fat-Soluble Vitamins in Ice Cream

Vitamin A: Ice cream is an excellent source of this anti-
infective vitamin (492 IU 100 g). It is the principal milk fat
vitamin. It is essential for growth and normal functioning
of the retina.

Vitamin D: Ice cream contains little quantities of this ant-
rachitic vitamin (4 IU 100 g. Vitamin D-enriched ice
creams can be prepared from fortified milk.

Vitamin E: Ice cream is a fair source of antisterility
vitamin, containing about 3 mgkg. It acts as an
antioxidant for polyunsaturated fatty acids and prevents a
large number of degenerative disorders.

Water-soluble vitamins

Vitamin B1 (thiamine): Ice cream contains an average of
0.48 mg/ kg of this vitamin, with a range of 0.38—




0.65mg/kg which is essential for proper metabolism and
health.

Vitamin B2 (riboflavin): Ice cream is a fairly good source
of riboflavin, containing an average of 2.3 mg/ kg with a
range of 2.0-2.6 mg /kg.

Vitamin B6 (pyridoxine): It is an important coenzyme in
the metabolism of amino acids. Ice cream contains an
average of 0.0047 mg/ kg of this vitamin, with a range of
0.0026—-0.0078 mg kg.

Vitamin B12 (cyanocobalamin): It is one of the anemia
preventing vitamins and is unique among vitamins, as it is
not found in any plants. This vitamin has the most
complex structure of all vitamins. Ice cream contains an
average of 0.0047 mg kg of this vitamin, with a range of
0.0026—-0.0078 mg/ kg. Vitamin C (ascorbic acid): Fruit
ice creams are excellent sources of this vitamin. On an
average, ice cream contains 3 mg/ kg of this vitamin, with
arange of 0—11 mg /kg

IMPORTANCE OF ICE CREAM FOR HEALTH

In addition to nutritional importance ice cream can be
used as a functional food. The increased awareness of
the consumer regarding health and nutrition related
issues as well as the role of several food regulatory
bodies to promote the production and consumption of
minimally processed, healthier and more nutritious food
products, appear to be steering a transformation within
the food industry (Fogliano and Vitaglione, 2005).

The interest of the food industry in the development of
new products is constantly increasing and becoming
more challenging, due to consumers’ awareness about
healthier foods (Dias et al., 2015). Dairy products, such
as ice creams and yogurts, are considered nutritious
foods and present a great potential to incorporate bio-
actives (Aboulfazli et al.,, 2016). Many research support
that ice cream is a good source of different essential
nutrients. In related to health, ice cream is used as
probiotics carrier and also for other disease prevention.
Some are illustrated below;

Ice cream as probiotic carrier

Ice cream is a product with peculiar textural and
organoleptic features and is highly appreciated by a very
broad spectrum of consumers. Ice cream’s structure and
colloidal design, together with its low-temperature
storage, renders it a very promising carrier for the
stabilization and in vivo delivery of bioactive compounds
and beneficial microorganisms. To date, many
applications related to the design and development of
functional ice cream have been documented, including
products containing probiotics, prebiotics, symbiotic,
dietary fibers, natural antioxidants such as polyphenols,
essential and polyunsaturated fatty acids, and low
glycemic index blends and blends fortified with mineral or
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trace elements( Christos, 2014).

In recent studies, it is supporting that ice cream is very
suitable to be used as probiotic carrier because of its
storage suitability (low temperature) and also a source of
a known probiotic, lacto bacillus. But, the sugar and fat
contents of ice cream is very high and not suitable for
many individuals. In order to mitigate this problem some
study have proven that ice cream composition like sugar
and fat can be kept at low level. Because, it can be said
that combination of this two ideas (lower fat and sugar
content and probiotic incorporation) can improve the ice
cream importance and the ice cream industries can be
beneficial from it.

Digestibility and Palatability of Ice Cream

Ice cream is considered as an ideal food for people
suffering from stomach or throat ailments when other
foods cannot be taken. There are several reasons to
support this viewpoint. Its sweet, pleasant flavor, smooth
texture, and characteristic coolness make it a highly
palatable food. Its high palatability stimulates the flow of
digestive juices, which enhances digestion.

Moreover, homogenization employed in its manufacture
facilitates digestion as it happens with homogenized milk,
as the digestive juices readily act upon the fat globules
broken into small globules. Many experiments show that
homogenized milk is more digestible than milk not so
treated. The same holds true for the fat in ice cream mix
when it is forced through the homogenizer, as is now the
practice in commercial ice cream plants (Deosarkar ef al.,
2016).

HEALTH IMPACTS OF ICE CREAM
Microbial

Ice cream, a milk based product, can be considered a
good medium for microbial growth due to its nutrient
content, almost neutral pH (pH 6-7) and long storage
duration(Kanbakan and Ayar, 2016). Several steps in the
production of ice cream can cause microbiological
hazards. However, pasteurization, freezing and
hardening steps can eliminate most of these hazards.
Pasteurization of milk can destroy most of the pathogens
posed risk to public health. However, the potential
microbiological hazards can still be found in the final
products after pasteurization through the addition of
contaminated ingredients.

Although ice cream is stored at low (-18°c) storage
temperature, contamination can occur at different stages.
Because having adequate information on microbial
quality of ice cream is a very important before
consumption of the product. Due to its composition, it can
harbor many potent pathogens. Most ice creams become
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contaminated with microbes during production, transit,
and preservation. Such contaminated food product can
be responsible for food borne infections in children,
elderly people and immune-suppressed patients (Jadhav.
U, 2014). In our country, ice cream industries distribute
the ice cream to their out lets by using vehicle equipped
with fridge system. But, contamination may occur from
ingredients used, during loading and unloading. Once the
ice cream become contaminated, freezing temperature
later could not make the product safer (Ambily and
Beena, 2012). There are psychrophilic microorganisms
that can survive in a low storage temperature. Because, it
is unbelievable to say ice cream is safe due to low
temperature storage.

According to the study of Jadhav ( 2014) , Salmonella
species (1- 8 cfu/g) and Shigella 32 species (1- 5 cfu/g)
were isolated from some ice cream samples. It was
observed that about 0% samples showed presence of
Salmonella species while 53% samples showed
presence of Shigella species. It can be understood from
this study that contamination can be occur in ice cream
products although low temperature is applied to
processing and storage stages.

Ice cream is a type of dairy products which is very
perishable product and needs a very careful handling and
aseptic method processing to prevent health problem
caused by contaminated ice cream with pathogenic
microorganisms. (Table 6)

Table 6. Ratio relationship between total viable bacterial count and E. coli and Staphylococcal density per/ml portion of
ice cream samples of different brands

Brand No. of sample | Average total Average E. Ratio of E. coli Average Ratio of
analyzed viable count/ml | coli count/ml count: TVC staphylococcal | staphylococcal
count/ml count : TVC
Igloo 3 11850 9255 1:1.2804 2595 1: 4.5664
Polar 3 13855 1136 1:12.1963 0.0 1:a
Kwality 3 8530 794 1:10.7430 0.0 1:a

Source: Hasan Kamru et al., 2015

Much attention is still needed to apply in aspects of
microbiological quality control for attaining desired safety
margins and giving assurance that the ice cream product
received by the consumer will be pure, healthful and of
the quality claimed. To do so useful and effective
legislation must have to be enacted and enforced, the
chief aim of which is to ensure that the production,
handling, processing, distribution and storage of ice
cream could be maintained under strict hygienic control
to protect consumers against health hazard and under
quality standards(Hasan Kamru et al.,2015).

Spore bearing microorganisms may pose risks through
consumption of milk products (e.g ice cream).
Furthermore, the presence of pathogens in ice cream
samples is mostly due to tools and equipment, water,
workers, environment, packaging materials and
contaminations during the transportation and distribution
of ice cream (Hasan Kamru et al., 2015).

Salmonella is still the most important agent causing
acute food borne diseases and Consumption of ice
cream contaminated with enteropathogenic bacteria such
as Salmonella has been the cause of several disease
outbreaks (Hennessy et al, 1996). From this review
paper it is understandable that ice cream is conducive for
microbial growth and susceptible to contamination.

Diet plays an important role in preventing diseases and
ensuring health. Hence, the consumption of functional
foods (i.e., beneficial compounds or foods containing
microorganisms) which provide health benefits with a
reduction of coronary heart disease, obesity risk, and

diabetes has increased during the last decade
(Soukoulis, 2014).

Probiotic microorganisms are usually used as culture
concentrates in dried or deep freeze forms to be added to
food for industrial or home uses (Tripathi and Giri, 2014).
Dairy products with incorporated probiotic bacteria are
gaining popularity and the probiotics comprise
approximately 65% of the world functional food market
(Agrawal, 2005). The species of bacteria most commonly
used in dairy products for probiotic effect are
Lactobacillus and Bifidobacterium (Saxelin et al., 2005).
Standards requiring a minimum of 106 to 107 CFU/g of
Lactobacillus acidophilus and/or Bifidobacterium in
fermented dairy products have been introduced by
several food organizations worldwide(shah,2000).

The production of dairy products with added lactobacilli
and bifidobacteria cultures is still expanding in the food
market, as several studies have proved the beneficial
effects on the consumer deriving from the ingestion of
bacteria named probiotics (Fuller, 1992; Fuller, 1994).

The sensorial analysis was carried out on an ice cream
formulation with intermediate sugar and fat content, in
order to average the influence of the two components.
The triangle method highlighted a significant (P < 0.01)
difference between the ice cream with LGG cells and a
control ice cream produced without micro-organisms.
Most ice cream is, however, flavored and this could
probably hide the ‘probiotic’ off flavor (Alamprese et al.,
2005). The metabolic activities of selected strains
belonging to the Lactobacillus genus allow the body to



enhance the digestion of lactose, decrease the
cholesterol level in the blood serum, prevent intestinal
disorders and stimulate the immune function (Havenaar
et al. 1992).

According to the FAO/WHO (2002), the term probiotic
refer to live microorganisms that when orally
administered in adequate amounts (106 to 107 CFU/qg)
confer health benefits to the host. Administration of
probiotics to the human host has been reported to be
associated with immune system modulation, reduction of
symptoms related with irritable bowel syndrome (IBS),
diarrhea treatment, serum cholesterol reduction, anti-
inflammatory action, and the prevention of cancer and
mutagenesis (Saad et al., 2013).

Sugar and Fat Contents of Ice Cream

Ice cream is a highly complex food matrix, containing
proteins, fat, sugars, air, minerals, etc. and countless
interfaces between the different constituents (Syed et al.
2018). Recently, growing concern about health and life
qualities has encouraged people to exercise, eat healthy
food and decrease the consumption of food rich in sugar,
salt and fat (Ozdemir and Sadikoglu, 1998). As sugar
consumption increased, the number of diseases related
to excessive sugar consumption such as diabetes and
cardiovascular diseases heightened. Ice cream is a
highly complex food matrix, containing fat, sugars and
countless interfaces between the different constituents
(Frost et al. 2005). Both sugar and fats are found in ice
cream in a high amount that may cause health problems
and the concern should be given for this since it may be
dangerous for public health.

Due to increasing consumer demands for low calorie
foods, products made with alternative sweeteners have
become more popular recently. Changing attitudes in
sucrose consumption have heightened because of its
causing effect to diabetes and obesity. Many studies
have been confirmed that both sugars and facts are a
main cause for obesity and therefore tangible information
needs to be addressed concerning ice cream
consumption and its safety. Although there were many
studies about ice cream in the literature, there are few
studies on using different sugars in ice cream
production(Ozdemir et al, 2008). Thus it is important to
generate information by collecting different researches
and reviews conducted on ice cream to find the gap and
work on it or to recommend for further researches.

According to Deosarkar (2016), it was seen that the
carbohydrate (sugar) contents of an ice cream is said to
be between 20.7 and 22.1 per 100g of an ice cream
which is a very high contents for consumption. According
to the U.S. Department of Agriculture, one-half cup of
vanilla ice cream provides 137 kilocalories of energy,
about twice the amount in one-half cup of whole milk. Ice
cream is a good choice when you need energy or if you
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are pursuing a program to gain weight (Maria Jonnes,
2018). This may be dangerous for health and leads to
obesity and diabetic disease. Because, it is advisable to
find other ingredient of ice cream that can replace sugars
for healthy consumption. Concerning this replacement
some researches were conducted but the results shows
that other ingredients affects the physical and sensorial
properties of ice cream. Because, further research is
needed to search for ingredients that can replace sugars
without affecting the physical and sensorial properties of
the ice cream.

According to Maria Jonnes (2018), when the mixture
freezes, it develops the rich, creamy consistency of ice
cream, a food that can affect your health in both positive
and negative ways. Ice cream is rich in carbohydrate,
with about 15 grams in a one-half-cup serving. A serving
also contains about 7 grams of fat and 2 grams of
protein, making it an energy-dense food. At present,
there is an increasing concern about the effect of diet on
health and quality of life and Stake holders are interested
in low fat products that are less associated with the risk of
chronic diseases like obesity and coronary heart
diseases. The Food and Drug Administration has
approved the use of labelling name of reduced-fat, low-fat
and non-fat ice creams for such products containing less
than 10% milk fat. It is known that oil is one of the
ingredients of ice cream in addition to fat in milk (major
ingredient).

Ice cream is a high-fat food, since it must contain
greater than 10 percent milk fat to be designated ice
cream, with some products having as much as 16
percent. Milk fat is largely cholesterol, a saturated fat.
When your blood cholesterol level is too high, it can build
up as plaque, a fatty deposit in your arteries that
interferes with blood flow and raises your risk of heart
disease and stroke. Ice cream is also high in sugar,
which makes up the majority of its carbohydrate content.
Fat content is a vital parameter for texture and quality of
ice cream and reduced fat ice cream has a body and
texture associated with customer dissatisfaction. For
improving the sensory qualities of ice cream, the dairy
manufacturers use some fat replacers for the improving
quality of reduced fat ice creams. Variety of dietary fiber
have been tried to use as fat replacers in reduced fat ice
creams. The fat can be partially replaced with low energy
generating nutrients such as proteins (whey proteins) or
carbohydrates (modified starch).

According to Deosarkar et al,( 2016), the average
amount of sugar and fat are 20.7 and 16.0 respectively.
But, according to some authors a standard ice cream is
about 5% fat and 15% sugar solution by volume. From
this it can be seen that there is a gap between a
standards ice cream being produced in Spain. Also
Clarks (2012) addressed that compositions for a standard
ice cream is fat 7-15%, Lactose 5-7%, other sugars 12—
16%. From these review papers, everyone can
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understand that existing composition of ice cream is not
safe for health.

Milk naturally contains lactose (milk sugar), which is not
very sweet. Ice cream makers need to add a lot more
sugar than you probably realize usually, sucrose or
glucose. Cold tends to numb the taste buds, making them
less sensitive. So, more sugar needs to be added to
produce the desired effect at the low temperatures at
which ice cream is usually served (Brian Bohrig, 2014).
Preservation at -16°C, as usually occurs for retail-
manufactured product in ice cream shops, does not
impair the survival of micro-organisms (Brian Bohrig,
2014).

A big reason why ice cream tastes so good is because
of its high fat content. Unless it is labeled as light, low-fat,
or non-fat ice cream must contain at least 10% fat, and
this fat must come from milk. Before milk is
homogenized, a thick layer of cream rises to the top. This
cream has a high fat concentration—up to 50%—and
supplies most of the fat in ice cream. Premium ice
creams may have up to 20% fat, which gives it a velvety,
rich texture. Reduced-fat ice cream does not taste as
good as the real thing, and tends to lack the creamy
texture (Brian Bohrig, 2014).

All groups of the population, particularly children, are
consuming far too much sugar (Public Health England
(2017). This increases the risk of excess calorie
consumption and weight gain (The Scientific Advisory
Committee on Nutrition, 2015). Many researches are in
agreement that consumption of too much sugar may
contribute to health problems such as weight gain,
cavities and increased levels of blood triglycerides,
another unhealthy type of fat. To lower your risk for high
cholesterol and sugar-related problems, consume ice
cream in moderation or choose a low-fat, low-sugar ice
cream substitute. (Maria Jonnes, 2018).

CONCLUSION AND RECOMMENDATION

Ice cream is a sweetened frozen dairy product
preferred as snacks or dessert made of milk and milk
products, that is often added with fruits, along with other
ingredients like flavors, colors. Classification of ice cream
is based on their ingredients or type of flavors used. Ice
cream is a nutritious food containing high amount of
protein, fats, carbohydrate, minerals and also important
minerals. In addition to nutrition advantages, ice cream
can be used as probiotic carrier and also as a source of
probiotic (lactic acid bacteria). Also Ice cream is
considered as an ideal food for people suffering from
stomach or throat ailments when other foods cannot be
taken. Although ice cream is stored at low (-18°c) storage
temperature, contamination can occur at different stages
and results in public health impacts. Ice cream is high in
sugar (20.7/100g) and fat (16.0) which is very high and

leads to health problem in public.

In general, it can concluded from this review that ice
cream is a nutritionally important but it can cause a health
problem because of its high fat and sugar content and
also a high microbial growth due to its high nutritional and
water contents. Although few researches have been
started for substitution of sugar with other similar
ingredients with a low calories further research needs to
be conducted to mitigate the problems. The incorporation
of probiotic in ice cream is being a promising because of
its storage suitability, therefore, the strains probiotics
microorganisms survive in low storage needs to be
identified.nAll the results of this study is from the
research done in different country, but it is better to
conduct study on ice cream nutrition, microbial and its
health impact in our country (Ethiopia).

REFERENCES

Aboulfazli, F., Shori, A. B., & Baba, A. S., (2016). Effects
of the replacement of cow milk with vegetable milk on
probiotics and nutritional profile of fermented ice cream.
LWT - Food Science and Technology, 70(1), 261-270.
http://dx.doi.org/10.1016/j.lwt.2016.02.056.

Agrawal R., (2005). Probiotics: an emerging food
supplement with health benefits. Food Bio-techno
19:227-46.

Alamprese C., Foschino R., Rossi M., Pompei C., and
Corti S., (2005). Effects of Lactobacillus Rhamnosus
GG@G., addition in ice cream Vol 58, No 4. International
Journal of Dairy Technology.

Ambily R. and Beena AK., (2012). Bacteriological Quality
of ice cream marketed in Thrissur town, Kerala, India.
Vet World, 5(12): 738-741.

Arbuckle, W. S., (1986). Ice cream (4th Ed.). New York:

AVI Publishing
Bhandari V., (2001). Ice cream: Manufacture and
technology, New Delhi, India: Tata McGraw-Hill

Publishing Company. 4(6), pp. 6—18.

Brian Bohrig (2014). Ice cream and Its Chemistry.
www.acs.org/chemmatters.

Christos Soukoulis, D. Fisk, & Torsten (2014). Ice Cream
as a Vehicle for Incorporating

Health-Promoting  Ingredients: Institute  of
Technologists. Vol.13, pp.627-625.

Clark, C., (2012). The Science of Ice Cream. RSC
publishing, London. 2nd edition.

Corvitto, A., (2011). The secrets of ice cream lose. Del
helado ice cream without Secrets. Sant Cugat Del
Valles, Vilbo. Spain. 2ed edition.

Deosarkar SS., Kalyanar SD., Pawshe RD., Khedkar
CD., (2016). Ice Cream: Composition and Health
Effects. D0i:10.1016/B978-0-12-384947-2.00385-8.

Dias, M. I, Ferreira, I. C. F. R., & Barreiro, M. F. (2015).
Microencapsulation of bio-actives for food applications.

Foods



Food & Function, 6(4), 1035-1052. PMid: 25710906.

FAO/WHO (2002). Guidelines for the evaluation of
probiotics in food, Joint FAO/WHO working group
report on drafting guidelines for the evaluation of
probiotics in food. Available from:
http:ftp.fap.org/es/esn/food/wgreport2.pdf

Fiol C., Prado, D., Romero. Laburu, N., Mora, M., and
Alawa, J.l., (2017). Introduction of a new family of ice
creams. International Journal of Gastronomy and Food
Science, 7, 5-10.
https://doi.org/10.1016/].ijgfs.2016.12.001.

Fogliano V, Vitaglione P., (2005). Functional foods:
planning and development. Mol Nutr Food Res.
49:256—-62

Frost, M.B., Heymann, H., Bredie, W.L.P., Dijksterhuis,
G.B. And Martens, M., (2005). Sensory measurement
of dynamic flavor intensity in ice cream with different fat
levels and flavorings. Food Qual. Prefer. 16, 305— 314.

Fuller R., (1992). History and development of probiotics.
In Probiotics: The Scientific Basis, pp 1-7. London:
Chapman & Hall.

Fuller R., (1994). Probiotics: an overview. In Human
Health: the Contribution of Microorganisms, pp 63-73.
Gibson S AW, ed. London: Springer-Verlag.

Goff, D.H, Hartel, R., (2013). Ice Cream 7" ed. Springer
Ed., USA. Pp.19 -44.

Hasan Kamru., Rahman. Moisturizer. Shahidur Rahman
Khan., Farzana Afroz (2015). Determination of bacterial
loads of ice cream in Dinajpur District, Bangladesh
Microbes and Health. 2(2): 1-4, DOl:
10.3329/mh.v4i2.30560

Havenaar R., Brink, B T., and Huis In’t Veld, J H J.,
(1992). Selection of strains for probiotic use. In
Probiotics: The Scientific Basis, pp 209-224. Fuller R,
ed. London: Chapman &Hall.

Jadhav AS., Raut PD., (2014). Evaluation of
Microbiological Quality of Ice Creams Marketed In
Kolhapur City, Maharashtra, India; 3(9):78-84.

Marie, Joanne (2018). "Advantages & Disadvantages of
Ice Cream to Human Health." Healthy Eating SF Gate,
http://healthyeating.sfgate.com/advantagesdisadvantag
es- ice-cream-human-health- 2858.html.

Marshall, R. T., Goff, H. D., & Hartel, R. W .(2003). Ice
cream. New York: Springer.357p.in probiotic and
prebiotic field. LWT —Food Sci Technol 50:1-16

Marshall, T., Goff, D., Hartel, W., (2003). Ice Cream.
Gaithers burgh. Aspen Publishers, USA.

Ozdemir, M. And Sadikoglu, H., (1998). Characterization
of rheological properties of systems containing sugar
substitutes and carrageenan. Int. J. Food Sci Tech. 33,
439- 444,

Patil AG, Banerjee S., (2017). Variants of ice creams and
their health effects. MOJ Food Process Technol.;
4(2):58-64. DOI: 10.15406/mojfpt.2017.04.00088

Public Health England (2017). Sugar Reduction:
Achieving the 20%. A technical report outlining

Oli 199

progress to date, guidelines for industry, 2015 baseline
levels in key foods and next steps. Wellington House
133-155 Waterloo Road London SE1 8UG.

Saad N, Delattre C., Urdaci M., Schmitter JM, Bressollier
P., (2013). An overview of the last advances in
probiotic and prebiotic field. LWT — Food Sci Technol
50:1-16.

Saxelin M., Tynkkynen S., Mattila-Sandholm T, de Vos
WM., (2005). Probiotic and other Functional microbes:
from markets to mechanisms. Curr Opin Biotechnol
16:204—-11.

Shah NP., (2000). Probiotic bacteria: selective
enumeration and survival in dairy products. J. Dairy Sci
83:894-907.

Sharif, N., K.S. Ghanghesh, Y.A.S. Gnan and A.
Rahouma, (2005). Bacteriological quality of ice cream
in Tripoli-Libya. Food Control, 17: 637-641.

Sommer, H.H., (1951). The Theory and Practice of.ice
cream making.

Soukoulis, C., Fisk, I. D., and Bohn,T.,(2014) “lce cream
as a vehicle for incorporating health-promoting
ingredients: conceptualization and overview of quality
and storage stability,” Comprehensive: Reviews in
Food Science and Food Safety, vol. 13, no. 4, pp. 627—
655.

Syed QA, Anwar. S., Shukat. R., (2018). Effects of
different ingredients on texture of ice cream.

The Scientific Advisory Committee on Nutrition (2015).
Carbohydrates and Health. Online. Available from:
https://www.gov.uk/government/groups/scien tific-
advisory-committee-on-nutrition Technol.; 4(2):58-64.
DOI: 10.15406/mojfpt.2017.04.00088.

Thomas W., Henney. criag, W.hedereg,
Laurence.s.karen W., (1996). A National Outbreak of
Salmonella Infections from Ice Cream. New England
Journal of Medicine 334(20):1281-6

Tripathi M. K., and Giri S. K., (2014), “Probiotic functional
foods: survival of probiotics during processing and
storage,” J. Functional Foods, vol. 9, no. 1, pp. 225-
241.




