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ABSTRACT

Dairy products have long been recognized as a source of healthy nourishment, a vital part of many
people's diets because of the protein, vitamins, minerals, and fatty acids they contain. According to
recent studies, consuming dairy products appears to help with muscle growth, lowering blood
pressure and low density lipoprotein cholesterol, and preventing tooth decay, diabetes, cancer, and
obesity. Organic milk and probiotic microorganisms that use milk products as a vehicle may also
provide additional benefits. In addition to the previously mentioned advantages; research
demonstrates that dairy products are essential for immune system function and gastrointestinal
health. Yogurt, cheese, vinegar, butter, soy milk, lactic acid, and other dairy products are a few of
them. Certain texts include in-depth information on the historical manufacturing of certain dairy
products as well as the industrial production process, including the metabolic route that breaks down
the protein, fat, and carbs.

Keywords: Dairy product, Cheese, Soya Milk, Yoghurt, Vinegar, Lactic Acid, Casein Plastic, LAB
and Microorganisms.

INTRODUCTION

Around ten thousand years ago, when man transitioned from gathering to producing food,
fermentation of milk was understood and was a regular process to prolong the shelf life of dairy
products (Tamime and Robinson, 1991). The milk from which they are produced is said to be less
value and less nutrient-dense than fermented dairy products (Younus et al., 2002). According to
Campbell-Platt (1987), fermented foods are those that have been exposed to the action of microbes
or enzymes in a way that results in desirable biochemical changes that considerably modify the food.

According to recent studies, dairy products offer benefits beyond the usual "growing strong bones"
benefit. For instance, several elements in milk and dairy products are good for the gastrointestinal
system and immune system (Ha et al., 2003). Milk can be fermented by bacteria, yeasts, and
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filamentous fungi to produce a variety of products such as cheese, butter, and yoghurt. Yogurt, which
is native to the Balkan and Eastern Mediterranean regions, is the most extensively consumed
fermented milk product globally (Stafte, 1998; Walstra et al., 1999). The flavor, sour taste, and aroma
of yoghurt are attributed to the most prevalent mixed cultures of Streptococcus thermophilus and
Lactobacillus bulgaricus, which remain active in the product during manufacture (Bille and Keya,
2002; Douglas, 2005).

Some people have lactose intolerance as a result of their digestive systems being deficient in the
enzymes required to break down lactose into simpler carbohydrates. Lactose intolerant people can
often tolerate cultured milk products that have had some of the lactose partially broken down (Vesa
et al., 1996). Like lactose-free soy milk, which is an example?

Lactic acid is what gives the majority of these dairy products their tart flavors. This lactic acid is
produced when lactic acid bacteria (LAB), such as Lactococcus lactis, Lactobacillus species,
Streptococcus thermophilus, Bifidobacterium species, and Leuconostoc species, break down the
sugars present inside dairy products.

In other instances, ethanol is created by yeast using glucose from the breakdown of lactose, and
vinegar is created by acetic acid bacteria using the ethanol. When the evidence for the preceding
hypotheses that dairy products are hazardous to human health is no longer available.

According to Muehlhoff et al. (2013), they are crucial for good human development and nutrition
throughout life, but notably in childhood. These vital effects are mostly obtained from dairy products'
proteins, minerals, vitamins, lipids, and carbs.

MATERIAL AND METHODS
CHEESE

It is believed that the habit of transporting milk in ruminant stomach-built bladders with their inherent
rennet supply gave rise to the creation of cheese in ancient times. Whether cheese manufacture began
in Europe, Central Asia, the Middle East, or the Sahara is the subject of conflicting evidence.
According to Pliny the Elder, cheese-making had advanced to a sophisticated level by the time ancient
Rome was founded, and priceless foreign cheeses had been imported to Rome to satisfy the tastes of
the social elite. Making cheese has a long history in Europe, going back to the earliest Greek myths.
According to Simoons et al. (1971), dairying may have been performed in the Saharan grasslands
around 4,000 BCE.

The only way that milk can be preserved in a hot area is in hard salted cheese, which dates back to
the earlier days of dairying. It is likely that the process of making cheese was discovered accidentally
by storing milk in a container made from a ruminant's stomach, which resulted in the milk being
turned to curd and whey and the rennet remaining in the stomach. Storage containers made from
animal skins and inflated internal organs have been used for a variety of foods since ancient times.
Even though cheese is believed in an Arab tradition to have been discovered by an Arab trader who
used this method of milk storage (Reich et al., 2012).

Cheese is a food product that is made from curd that is obtained from milk by coagulating the casein
with the help of rennet or similar enzymes in the presence of lactic acid produced by additional
microorganisms, from which part of the moisture has been removed by cutting, cooking, and/or
pressing, which has been shaped in a mould, and which has then been kept to ripen by being allowed
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for a period of time at a prefer temperature and humidity. Cheese is composed out of milk, coagulants
(which cause liquid to paste or change liquid into a soft semi-solid mass), bacterial cultures, and salt.
The coagulant causes milk protein to clump, transforming fluid milk into a partial thick gel. The whey,
which is primarily made up of water and lactose, starts to separate from the gel when it is broken into
minute pieces, or curds. The final cheese's moisture, flavor, and texture are largely determined by the
acid produced by bacterial cultures, which is necessary to help whey be expelled from the curd
(Omotoso et al., 2011).

In cheese, which is formed based on the temperature, acidity, and calcium content of the milk among
other factors, many of the nutrients found in milk are concentrated. Rich assemblage of bacteria
present during cheese fermentation encourages starter culture robustness. Although lower
temperatures are typically utilized in practice, the ideal temperature for rennet enzyme as a coagulant
is in the range of 40°C. This is primarily done to prevent the coagulum from becoming overly hard.
According to Akinloye ef al. (2014), the type of coagulants used and the quality of the milk used are
what affect the yield and quality of cheese. In 1815, Switzerland opened the first factory for the
manufacturing of cheese on an industrial scale, but it wasn't until the United States that large-scale
production was successfully shown before it developed alongside European culture. The majority of
people credit Jesse Williams, a dairyman from Rome, New York, who started making cheese in large
quantities in 1851 using milk from surrounding farms, hundreds of these dairy associations was
established within decades. In comparison to Europe and North America, Africa produces a minuscule
amount of cheese. Typically at the farm level, small-scale production accounts for the majority of
cheese produced in Africa. There is virtually little available scientific knowledge on how to
manufacture cheese at the farm level; instead, parents pass down the recipe or process to their children
through observation and hands-on experience. The milk can be coagulated using a variety of methods,
including the juice extracted from nearby plants that thrive, acid precipitation paired with heating,
and rennet coagulation (FAO 1990). Domiati, Ayib, Karish, Wara, Gybna, and Mudaffara are just a
few examples of African-native cheese kinds (O’Mahony 1988).

INDUSTRIAL PRODUCTION OF CHEESE

Weighing the required amount of milk, it is then boiled for 15-20 minutes at 80-90°C. After that, it
is cooled to 45—48°C. Before being added, the milk is mixed with two to three percent of the yoghurt
culture. The milk is kept in clean, hygienic containers for setting. The milk in the container is
incubated at 45°C until the coagulation becomes more solid. The product is removed from the
incubator and kept at 5°C until it is ready to be distributed to clients. The equipment is kept tidy and
prepared for the next activities (Tamine and Robinson, 2004).

The manufacture of most varieties of cheese involves the following:

Milk treatment: Milk can be sterilised, for example, at 730C for 15 seconds, to kill pathogens and
subside microbial populations.

Starter: A high-quality starter is necessary. The cheese recipe will determine the kind and amount.

Coagulation: There are many coagulants utilized, including rennet and lemon juice. The coagulants
cause the milk to coagulate into a solid, jelly-like substance under specific restrictions of temperature,
quantity, and time.

Cutting coagulum: The coagulum can be ladled into containers or cheese molds, or it can be sliced
with knives into curd particles of a specific size, such as 1-2 cm.
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Sterilising or cooking the curd: The pace at which whey is ejected from the curd particles and the
development of the starting microbes are both impacted by sterilizing (40—45°C) the curds and whey.
The curds and whey of some cheeses may be combined with hot water.

Milling curd: When the curd has reached the desired consistency, it is splice up into fragment to
allow even salting. The curd can be milled manually or automatically.

Salt addition: The cheese curd can be salted, as was already said. Additionally, it can be incorporated
into the finished cheese by soaking it in a brine solution. Use of salt slows the development of lactic
organisms and lowers the production of acid. Salt also inhibits or delays the growth of
microorganisms that can alter the flavor and other properties of the cheese.

Storage: The type of cheese will determine the amount of time and storage conditions.
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Figure 1: the Steps in the Industrial production of Cheese (Tassou et al., 2010).
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Yogurt

The fermentation of milk's lactic acid yields yogurt, a fermented dairy product. It can be produced
both professionally and at home, making it one of the most well-known fermented milk products ever
manufactured (Willey et al., 2008). When non-fat or low-fat milk is produced commercially, it is
pasteurized, cooled to 43°C, and injected with known starter cultures of microbes. The starter cultures
may consist of a pure strain of a certain Lactobacillus species or a 1:1 mixture of Streptococcus
thermophilus and Lactobacillus bulgaricus. Streptococcus thermophilus, the coccus, grows more
quickly than Lactobacillus bulgaricus, the rod, and is primarily in charge of producing acid while the
rod provides flavor and scent. At least as early as 1908, when Metchnikoff hypothesized that
ingesting fermented milk with lactobacilli by man would lengthen life (Hughes and Hoover, 1991;
O'Sullivan et al., 1992), there has been interest in the role of probiotics for human health.

According to most regulatory bodies throughout the world, yogurt (sometimes written "yoghurt" or
"yoghourt") is a fermented milk product that contains digested lactose and specifically identified, live
bacterial strains, often Streptococcus thermophilus and Lactobacillus bulgaricus. It acts as a vehicle
for fortification and is a source of various critical nutrients, such as protein, calcium, potassium,
phosphorus, and vitamins B> and B2 (Bodot ef al., 2014).

A food produced by culturing one or more optional dairy ingredients, such as cream, milk, partially
skimmed milk, and skim milk, either alone or in combination with a distinctive bacterial culture made
up of lactic acid-producing bacteria, Lactobacillus bulgaricus and Streptococcus thermophilus, is
referred to as yogurt in the Code of Federal Regulations of the United States Food & Drug
Administration (FDA. 2013a).

Yogurt is a very old meal that has been around since 5000 BC, or more than 7,000 years ago! Middle
Eastern herdsmen would salt the milk and hang it across the backs of their camels in goatskin sacks
(Ezeonu et al., 2016). The milk was transformed into the tart custard after it had journeyed under the
scorching July sun. Bacteria detected in digestive secretions in the goatskin bag and the warmth and
stimulation supplied by the camel's movements were used to effectively make the first batch of yogurt.
Over the centuries, yogurt has been known by many different names, including katyk in Armenia,
dahi in India, zabadi in Egypt, mast in Iran, leben raib in Saudi Arabia, laban in Iraq and Lebanon,
roba in Sudan, iogurte in Brazil, cuajada in Spain, coalhada in Portugal, dovga in Azerbaijan, and
matsoni in Georgia, Russia, and Japan (Moreno et al.,2013).

Today's yogurt is typically milk that has been fermented and acidified by bacteria that are still
detectable and well-defined, creating a thicker, frequently flavored product with a long shelf life. In
addition to providing fortification (additional probiotics, fibre, vitamins, and minerals), it provides a
source of essential nutrients. Its consistency and aroma can also be readily changed by adding
sweeteners, fruits, and flavors. To produce yogurt, you can also use rice, soy, or almonds. To make
yogurt, two bacterial strains—S. thermophiles and L. bulgaricus—conduct a symbiotic relationship
at a very low temperature (360°C—420°C) for 3—8 hours. Both bacterial strains must be active and
present in the final product.

INDUSTRIAL PRODUCTION OF YOGURT

The art of making yogurt has been practiced for thousands of years, and generations have passed

along their knowledge of the process. However, due to developments in a number of fields, such as

microbiology, biochemistry, and food engineering, it has recently become more plausible. Changing

the milk's original composition, pasteurizing the yogurt mixture, allowing it to ferment at
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thermophilic temperatures (40—450C), cooling it, and then adding fruit and flavorings are the
fundamental processes in making yogurt. The production steps in manufacture of yogurt are
illustrated in the steps and diagram below:

1. Adjust Milk Composition & Blend Ingredients

Milk composition can be altered to get the desired fat and solids level. Dry milk is frequently used to
increase the amount of whey protein for an appropriate texture. The addition of stabilizers and other
substances (Hui et al., 2007).

2. Pasteurize Milk

The milk mixture is pasteurized at 185°F (85°C) for 30 minutes or at 203°F (95°C) for 10 minutes. A
high heat treatment is used to denature the whey (serum) proteins. In order to prevent the separation
of the water during storage, the proteins might produce a gel that is more stable. Less milk-spoiling
organisms are present as a result of the high heat treatment, which enhances the environment for the
survival of the beginning cultures (Serra et al., 2009).

3. Homogenize

To fully combine all of the essential ingredients and enhance the yogurt, the mixture is homogenized
at 2000 to 2500 psi (Serra et al., 2009).

4. Cool Milk The milk is chilled to 108°F (42°C) to get the yogurt to the right growing temperature
for the starter culture (Lee and Lucey, 2010)

5. Inoculate with Starter Cultures: The cooled milk is combined with the starting cultures (Hui et
al., 2007).

6. Hold

The milk is kept at 108°F (42°C) until the pH level reaches 4.5. This enables the fermentation process
to continue, producing a soft gel and the distinctive yogurt flavor. This procedure could require
several hours (Hui et al., 2007).

7. Cool: In order to stop the fermentation process, the yogurt is chilled to 7°C (Tamime, and Robinson
1998).

8. Package: After being pumped out of the fermentation tank, the yogurt is packaged as needed.
(Serra et al., 2009)
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Figure 2: The steps in yogurt production (Hui et al., 2007).

LACTIC ACID

In 1780, the Swedish chemist Carl Wilhelm Scheele made the discovery that lactic acid might be used
for fermentation. In impure black syrup, he isolated the acid from sour milk, and he gave it a name
based on its lineage. After nine years, in 1789, Lavoisier gave this milk component the name "acide
lactique"; this went on to serve as the foundation for the nomenclature still in use today for lactic
acid.

Up until 1857, lactic acid was regarded to be a component of milk for a very long time. Later on in
the same year, Pasteur discovered a different phenomenon and hypothesized that lactic acid was a
fermentation metabolite created as a result of the interaction of particular bacteria. In order to validate
Pasteur's theories, a French scientist by the name of Fre'my created lactic acid by fermentation. As a
result, the first industrial production of lactic acid in the United States utilizing a microbiological
method occurred in 1881 (Randhawa et al., 2012).

Lactic acid is incredibly significant since it is used in the food, pharmaceutical, and textile industries,

as well as a raw material in the fermentation-based manufacturing of many various things (Young-

Jung et al., 2006). It is a popular flavoring ingredient, acidulant, and bacterial inhibitor, in addition to
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its usage in the pharmaceutical, chemical, and food preservation sectors. It can be utilized as a
moisturizer in cosmetic formulations because to its propensity to retain water. Because it contains
hydroxyl and carboxyl groups, it may be converted into useful compounds such as esters and organic
solvents (Gao ef al., 2011). The action of microbes in starter cultures produces the vast majority of
the flavor components found in yogurt. Lactic acid bacteria (LAB) are the most common species in
these starting cultures, for example, Lactococcus lactis, Lactobacillus species, Streptococcus
thermophilus, Bifidobacterium species, and Leuconostoc species (Steele et al., 2013). These bacteria
perform three major biochemical conversions of milk components during fermentation: (i) glycolysis,
which is the breakdown of carbohydrates into lactic acid or other metabolites; (ii) proteolysis, which
is the hydrolysis of caseins into peptides and free amino acids; and (iii) lipolysis, which is the
breakdown of milk fat into free fatty acids. The synthesis of Poly Lactic Acid (PLA) has become a
current trend in the use of lactic acid. PLA might potentially replace polymers made from fossil fuels,
but to do so, its production costs must be halved from what they are at the moment (Lopes et al.
2012; Abdel-Rahman et al., 2013)

INDUSTRIAL PRODUCTION OF LACTIC ACID

Lactic acid can be synthesized chemically or by microbial fermentation. Lactonitrile is produced
chemically by reacting acetaldehyde with hydrogen cyanide in the presence of a base under high
pressure. This crude lactonitrile is purified by distillation. Lactic acid is then produced by hydrolyzing
pure lactonitrile with sulfuric acid. Ammonium salt is also generated as a byproduct (Wee et al.,
2006). The sugars obtained can then be fermented with the appropriate microbe to yield optically pure
L (+) or D (-) lactic acid (Hofvendahl et al., 2000).

Figure3: The Industrial Processes in the Lactic Acid (Wee et al. 2006).
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VINEGAR

Vinegars are liquid products created as a result of the alcoholic and subsequent acetous fermentation
of carbohydrate sources (Ordoudi et al., 2014). Vinegar is a common dietary ingredient that is easily
available on the market. The two types are cider vinegar and ordinary vinegar. Cider vinegar is
produced from fruit juices, as opposed to normal vinegar, which is generated from unprocessed plant
materials like wheat, apples, grapes, or sugarcane (Madrera et al., 2010, Junior et al., 2014). Apart
from to being consumed directly, vinegar is a key ingredient in the production of culinary items since
it is added to many products such sauces, ketchups, and mayonnaise. Cider vinegar is a very beneficial
beverage for consumers since it not only has anti-diabetic qualities but also lowers blood cholesterol
levels by reducing the oxidation of low density lipoproteins (Salbe et al., 2009). The French word
"vinaigre" (which means "sour wine") is where the word "vinegar" originally came from. Wine was
undoubtedly discovered as a result of the evolution of vinegar. When wine is exposed to air, it quickly
turns acidic and becomes "sour wine." This beverage has a lengthy history and may be identified by
its flavor and scent. Around 3000 B.C., the Babylonians used date palm fruit and sap as a raw material
to create alcoholic beverages, which is when vinegar was first mentioned in literature. When they
came into touch with air, they naturally turned into vinegar, which the Babylonians used as a food
preservative and pickling agent. Hippocrates, the founder of modern medicine, recommended mixing
honey and cider vinegar to cure colds and coughs in ancient Greece. (Budak et al., 2014).

Between 1347 and 1771, the plague struck many European towns. It's estimated that 50 million
individuals died from this illness, which was transmitted to humans by flea-infested rats. When the
plague ravaged France's cities in 1721, it was difficult to properly bury the dead. Prisoners were made
to bury the sickening corpses of the victims as a solution to the problem. The folklore claims that
although most captives perished, four convicts managed to survive by consuming massive amounts
of vinegar macerated with garlic every day. The vinegar known as "the four thieves’ vinegar" is still
available today; it received its nickname because the four men were said to have looted the dead
bodies they were burying.

INDUSTRIAL PRODUCTION OF VINEGAR

The bacteria of the Acetobacter genus transform ethyl alcohol into acetic acid to produce vinegar. As
a result, vinegar may be made from any alcoholic substance, including different fruit wines and
alcohol-water mixes (Peppler and Beaman 1967). The genus Acetobacter contains groups of bacteria
known as vinegar bacteria, sometimes known as acetic acid bacteria (AAB), which are distinguished
by their capacity to transform ethyl alcohol (C2H50H) into acetic acid (CH3COOH) by oxidation as
shown below:

Anaerobic Aerobic
Glucose — X235t o »C H.OH AAB o H>CH,COOH + 2H,0
Ethanol Acetic acid
(Vinegar)

Figure4: Acetous Fermentation in the presence of Acetic acid Bacteria (Maris et al., 2006).
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Acetic acid is dissolved in vinegar, which is created via a two-step bioprocess. Yeast causes
fermentable sugars to be converted into ethanol in the first stage. In the subsequent phase, AAB use
an aerobic reaction to convert the ethanol into acetic acid. Due to their capacity to generate significant
amounts of acetic acid from ethanol and other components found in wine, AAB are widely known for
their capacity to taint wine.

SOYA MILK

The milk from soy beans is extracted to create an aqueous liquid known as soy milk. It involves
making slurry by pulverizing soaked soy beans with water, separating the milk from the chaff by
combining the slurry with water, and separating the milk from the slurry (Gbabo et al., 2012).
According to McGee (2004), beverages derived from cereals do not cause the same health problems
as dairy milk, such as a higher risk of acquiring a cow milk allergy (Amusa et al., 2005).

Soya milk offers several benefits for its many customers, including social, economic, nutritional, and
medical ones. The low cost of this milk in comparison to other non-alcoholic beverages such as soft
drinks has also contributed to its popularity. The main issues with locally processed soya milk are
contamination and limited shelf life; also, the production procedure is difficult and time consuming
(Odu et al., 2012). The rusting of the processing equipment, which is commonly made of mild steel,
might be the source of the milk contamination. Furthermore, because it includes a multitude of
techniques and equipment, the manufacturing process is arduous, long, and prone to contamination.
As reported by (Adebayo-Tayo et al., 2009), the pH of the milk, which ranged from 7.0 to 7.5, and
the activities of the various microorganisms present in the milk, as well as inadequate processing
equipment and post-processing contamination, have all been proposed as potential causes of soy milk
deterioration (Ikpeme-Emmanuel et al., 2009).

In Asian nations including China, Japan, and Thailand, soy milk is a well-liked beverage (Kanawjia
and Singh, 2002). In 1910, Li Yu-ying, a Chinese resident of France, received a patent for the
manufacturing of soymilk (Wang et al., 1978). Given that soymilk is nutritionally equal to both cow's
and mother's milk, it has a great deal of potential to replace dairy milk. Beyond being cholesterol-free
and low in saturated fat, soymilk also offers several benefits over animal proteins in terms of
nutritional value. Based on the nutritional and sensory qualities, soymilk and cow milk have nearly
the same protein quantity and composition, and the amino acid composition is comparable. Soymilk
1s said to naturally include isoflavones, plant compounds that help regulate low density lipoprotein
cholesterol (LDL), which may help lessen the risk of heart problems (Rolfes et al., 2011).

INDUSTRIAL PRODUCTION OF SOYA MILK

Cleaning soybeans is the first stage in the traditional soymilk production process. The beans are then
soaked in water at room temperature for 12 to 24 hours (the water will be 3 - 4 times the dry soybean
weight).The cotyledon is removed, and the beans are blended into a fine pulp. The slurry is
continuously stirred while it is heated to froth for about an hour.
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Processing of soymilk
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v

Soaked and grind with water
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l Filtered
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Figure 5: Industrial flow diagram for processing soy milk. FAO, 2002.
In overall, a new method of processing and storing soy milk has been created; this technology reduces
the risk of contamination owing to the manual manufacturing process, which causes stomach

discomfort. As a result, the design of the soy milk production and pasteurization facilities would aid
in extending the shelf life of the milk.

Chimney
Hopper

Blending unit ,
€ I'emperature gauge

Electric motor Boiler
Milk outlet St'lrrcr :
Milk inlet valve \} ater inlet valve
Furnace

Pasteurization unit Heating chamber

Milk outlet
Water outlet

Figure 6: mini soya milk plant (Gana, 2011).

Machine components

The mini plant was made utilising stainless steel items and which include the following components:
Blending unit, Pasteurization unit, Hot water generating unit.

PLASTIC FROM MILK AND LACTIC ACID
In reality, milk plastic was relatively prevalent from the early 1900s until around 1945. Casein plastic,
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also known as Galalith and Erinoid, was used to make buttons, ornamental buckles, beads, and other
jewelry, as well as fountain pens, hand-held mirrors, and beautiful comb-and-brush sets (Ellias 2011).
Tampere, Finland's first plastic plant, opened in 1921. This facility made plastic out of milk. Button-
making was done using the plastic. Although it had low fire sensitivity, its low moisture resistance
was a problem. Synthetic thermoplastics that were introduced to the market in the 1950s and 1960s
eventually took the place of casein plastic (Golding ef al., 2001).

Milk includes two forms of protein: casein (approximately 80%) and whey (20%). Proteins are long
chains of amino acids that can have 100 to 100 000 amino acids connected to each other. We know
there are 20 different types of amino acids. aS1 -casein, aS2 -casein, B-casein, and k -casein are the
four kinds of casein protein. Like aS1 -caseins, aS2 -caseins, and B-caseins, caseins are arranged into
micelles with the interior sections of the micelle being primarily hydrophobic (lipophilic). The
hydrophilic (water soluble) k -caseins are found on the micelle's outer surface. The micelle retains its
shape due to calcium phosphate clusters in the center.

The casein molecules in milk expand and rearrange into a long chain when heated and treated with
an acid (such as lactic acid or vinegar). Each casein molecule is a monomer, and the polymer you
create is composed of a lot of those monomers connected in a pattern that repeats (porta et al., 2011).

Mé o mal
0J9 “ % ~ Polymerization

e, —— G

e Casein micelle » Acrylic acid
w Casein molecule

¢

Shell
formation

Crosslinking

Dialysis at pH =7 &

Figure 7: The synthesis of hollow casein spheres in aqueous solution (Liu et al., 2010)

MICROORGSNISM AND ENZYME ASSSOCIATED WIH DAIRY PRODUCTS
PRODUCTION.

Since Metchnikoff suggested that people should consume milk fermented with lactobacilli to lengthen
their lives (Hughes and Hoover, 1991; O'Sullivan et al., 1992), probiotics have been crucial for human
health. Due to a number of advantageous characteristics, lactic acid bacteria (LAB) have been
employed in food production historically and now. Consuming products prepared from fermented
milk has been associated with several health benefits. Most of these microorganisms include:
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Lactobacillus bulgaricus, Streptococcus thermophiles, Lactobacillus acidophilus, bifidobacterium
Lactobacillus johnsonii, and Lactobacillus gasseri.

BIOCHEMICAL PATHWAY ASSOCIATED WITH PRODUCTION OF DAIRY PRODUCTS

A significant quantity of lactose is naturally found in milk, and it also serves as the main source of
energy and carbon for the growth of LAB. Lactose is changed by LAB into lactic acid, which gives
yogurt its distinctive sour flavor. Variations in the metabolic byproducts of lactose metabolism have
led to the two main kinds of fermentation, homo-fermentation and hetero-fermentation, depending on
the LAB species, the substrate, and the environmental variables (Aleksandrzak-Piekarczyk et al.,
2014).

Lactic acid is the primary byproduct of homo-fermentative pathways, whereas acetic acid, ethanol,
and carbon dioxide are among additional metabolites produced by hetero-fermentative metabolism.
Several fragrance molecules or scent precursors, such as acetaldehyde, ethanol, and diacetyl, are
among these metabolic byproducts. These four-carbon molecules, sometimes referred to as Cs
compounds, are what give fermented dairy products their characteristic scent and buttery flavor.
Examples of C4 compounds in yogurt include diacetyl, acetoin, and 2, 3-butanediol.
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Figure 8: Alcoholic fermentation by yeast under anaerobic condition (Maris et al. 2006).
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(Aleksandrzak-Piekarczyk et al., 2015, Bustos et al.,2011).
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HEALTH BENEFIT OF DAIRY PRODUCTS
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Dairy products' nutritional worth has long been stressed, and new researchers have discovered
benefits that go beyond the usual "growing strong bones" assertion. Some of the components in milk
and milk products served roles that are now recognized to be advantageous to the immune system
and the gastrointestinal tract one or two generations ago.(Ha ef al., 2003).

CONCLUSION

Dairy products, in general, provide a solid nutritional base for weight loss. Dietary minerals may be
important because they influence adipocyte metabolism via calcitrophic hormone and lower the
amount of energy available from fat in food items by producing indigestible complexes. Functional
dairy components have an important role in the prevention of numerous diseases, including diabetes,
cancer, obesity, hypertension, and several communicable diseases.

On the contrary hand, there are several applications for these bioactive diary components. For
instance, phosphopeptides are now used as nutritional and medical supplements. For those who don't
consume dairy or who may be lactose intolerant, a number of milk ingredients can be isolated and
utilized in certain applications. Numerous milk components may function as a preventative measure
against the onset of diseases brought on by obesity. Be aware of how businesses have enhanced the
processes used to produce dairy goods, easing the burden placed on workers in earlier times.

In conclusion, more milk and dairy products should be included in the daily meals of both adults and
children, because dairy products are not restricted to strong bones, as many people believe. It is also
preferable to provide breast milk to a baby rather than synthetic created baby milk since breast milk
has eight sugars and eight amino acids, whereas the other comprises eight carbohydrates and one
amino acid.
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