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Absiract

This review mainly focuses on Functional oils (FO) including essential oils (EO) associated with yoghurt production
which induces functional properties. Dairy industries are using functional ingredients such as ginger and garlic,
Aloevera, fruit pulps, bee honey, plant extracts and spices (such as clove, cinnamon, pepper, and mustard oils). The
oil available in the food ingredients can be used for this purpose. Yoghurt is produced by lactic acid fermentation by
specific microorganisms and the keeping quality of perishable dairy products is improved by applying plant FOs. The
chemical composition of spices such as cinnamon oil contains cinnamaldehyde (68.11%,), and eugenol (4.57%). Also,
clove oil is having Eugenol (80.00%), and beta-caryophyllene (14.70%). Garlic constitutes valuable natural antioxidants
as the bioactive compounds such as allyl methyl trisulfide (13.20%), allyl (E) - 1 - propenyl disulfide (12.50%). Also,
ginger is having a-Zingiberene (30.06%), and {>-sesquiphellandrene (10.71%), therefore yoghurt can be enhanced by
fortification with those FOs. The bioactive ingredients are available in these essential oils are having antimicrobial
properties, anti-cancer, anti-ulcer, antioxidant and anti-fungal abilities. It was identified that there were some
significant changes observed during storage with the total solids (TS) of yoghurt using several types of FO. Thus, the pH
decreased gradually; simultaneously the titratable acidity was also increased gradually during storage. Also, significant
differences in the flavor were observed. Sensory evaluation analysis revealed that the total score was decreased
slightly during storage.

1. Introduction Therefore, the milk and dairy products are playing a

popular role all over the world in the form of
Dairy products are famous for nutrition and it is functionality and some time the nutrition content. It
important for nutrition in many parts of the world has a significant enhancement of immunity of
due to its complete nutrition availability. Many people because it was added with some of the
people try to add value to yoghurt and it is becoming specific raw ingredients available in the nature with
a popular fermented milk product in the world. functional properties.
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Ingredients such as pure honey, fruits, spice extracts
and some other functional ingredients are
incorporated into the yoghurt to add value, treating
some functional ingredient deficiencies and increase
the acceptability of the people. Some of the
functional oils extracted from some of the spices and
fruits are incorporate into dairy products in a minute
amount to increase the quality of yoghurt (Wedad A
et al., 2007). When the market availability was
shifted towards addition of honey, trickles, fruits and
spice oils; it helps to increase the value of particular
yoghurt, acceptability and profitability. It is reported
that yoghurt can be kept inside the refrigerators for a
1-1.5 months. It is the growing challenge of dairy
industry(Lewis, 2003).

The pasteurized products are not fully sterile and the
percentage of sterility is found to be very less than
the sterilized and UHT treated product(Smit, 2003).
The milk products added with functional ingredients
has significant digestibility, taste, texture and
acceptability and it gives a massive market demand
all over the world (Akin & Konar, 1999). Fermented
milk products are included in higher percentage in
the daily food intake due its great food value and the
palatability. yoghurts are fermented with lactic acid
fermenting bacteria, consumption of these products
kept the people much healthier and physically
stronger(Sfakianakis & Tzia, 2014).

The development of innovative technologies in dairy
processing and the high growing demand in the food
chain, fermented product specially yoghurt added
with different ingredients are continuously modified
by the researchers and subsequently evaluated by
research and development scientists and food
experts to meet the consumer demand and their
satisfaction. Food scientists and the nutritionists
working of functional properties are considering the
bioactivities to include naturally available cost
effective and inexpensive sources(Anal, 2019) of
functional ingredients and nutrients to make it a
nearly complete diet for human consumption. The
development of healthy foods, there is a growing
demand and increasing trend to fortify and enrich
milk and dairy products with fruits (Saleh et al.,
2018). Similarly, fruits and its derivatives can be
incorporated as the most popular functional,
flavoring and value-added ingredient for fermented
products specially yoghurt products(Benchikh et al.,
2021).
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Fruits are consumed as deserts and sometime part of
the human food intake and it is considered as a food
supplement too(Crozier et al., 2006). It is
recommended as an important and essential to have
a healthy nutrition which is necessary for health
because they have much amount of water, sugars,
vitamins, minerals and phytochemicals(Gangwar et
al., 2016),(Crozier et al., 2006),(Cinbas & Yazici,
2008). However, the processing of flavored yoghurts
in the dairy industries, natural fruits are most
commonly used. Fruits are added into the yoghurt
formulae as a form of single/mix. Due to that the
acidotic condition available in the fruits frozen
yoghurt is affected(Amal et al., 2016),(Pratap et al.,
2016).

Some fruits such as strawberry, blueberry, apple,
cherry, grapes, date and other fruit derivatives or
homogenates are also added to the yoghurt to
increase its functional properties(Kicukoner &
Tarake, 2003). Sometimes heavy metals also should
be screened due to the significant water
consumption by plants(Samadiy & Deng, 2021, . Ju
Xiao et al.,2022, Yingchun Xie et al., 2022). The
bioactive components are available in as an essential
oil, functional oils and it is having antimicrobial
property (Gutierrez et al., 2008), It is due to their
internal chemical composition, phenolic components
and lipophilicity (Dorman & Deans, 2000).

Plant or fruit essential oils are also applied as
decontaminating agents in dair products. It is also
considered by most of the food experts (Chéavez-
Gonzélez et al., 2016). Desirable compounds such as
chemicals and biological properties available inside,
they apply this technology in the food industries and
some pharmaceutical industries (Wen et. al 2021).
Probiotics, some micronutrients, and other bioactive
substances  shows  significant  antidepressant
properties (Wu et al., 2022).

The bioactive and functional properties are found in
oils special essential oil fractions and most of them
have antimicrobial property (Ozogul et al., 2020).
This review was focused on functional properties of
oils and to discuss the possibility of developing
technology to incorporate essential oil sources in
yoghurt.
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2. Objectives
e To understand the functional properties of

sources of essential oil in yoghurt.

e To suggest ways to improve value-added

yoghurt production.

i,

Incorporation
-_L Technology of | gemm

functional
ingredients

Figure.1: Process Diagram for Incorporation of Fruits in yoghurt

Incorporation of honey

Bioactivities and functionality of yoghurts are
improved with addition of honey (Alvarez-Suarez et
al., 2010; Sarkar & Chandra, 2019). It can be used
with different yoghurt cultures and its functional
properties will extend health benefits of human. Most
dairy companies suggested that 10 % of honey can be
used as a sweetening agent instead of sugar because it
is also having a sweet flavor along with functionality.

Honey is having the monosaccharide, fructose and
glucose and it is responsible for the sweet flavor. It
will reduce the amount of sugar added to yoghurt to
minimize the cost of production. It is having some

effects on bacteria(Taormina et al., 2001), harmful
bacteria such as E.coli, Listeria monocytogenes,
Sammonella typhi, Staphylococcus aureus and
Bacillus cereus (Israili, 2014). Also it is having
medicinal and antibacterial effects(Kumar et al.,
2010).

Honey incorporated dairy product has a high
functional and nutritional value and is suggested by
nutritionist to use as primary source of nutrition for
children. It contains proteins, mainly enzymes, some
of the amino acids (Alvarez-Suarez et al., 2010) and
also bioactive functional oils(Tyowua et al., 2022). It
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has been found that honey is having different
properties with the different locations.

Incorporation of Ginger (Zingiber officinale)

Ginger extract in yoghurt are now studied by the food
scientists because it has significant effect on flavor,
color, antioxidant ability and textural
properties(Larasati et al., 2018). The ginger is utilized
in culinary condiments and medicine(Sachan et al.,
2018). Also, it has phytochemicals and disagreeable
and fragrant scent and also good taste. The ginger
extract has polyphenol compounds which express high
antioxidant  ability, preventive and therapeutic
properties. Ginger is having approximately 1- 3%

volatile oils & several pungent compounds (Chrubasik
et al., 2005).

Ginger juice, ginger powder, ginger shreds, ginger
fresh and extract, sugar syrup treated ginger shreds,
honey treated ginger, are available in the market to use
in food (Amadou et al., 2018). It is used in the
treatment to cure  gastrointestinal  ailments
(Dissanayake et al., 2020), anti-carcinogenic (Rehman
& Fatima, 2018), prevent colon cancer(Shukla &
Singh, 2007), antimicrobial properties(Shahrajabian et
al., 2019), promoting heart muscle contractions(Fakhri
et al.,, 2021) and blood circulation (Daharia et al.,
2022) throughout the body. It also aids in lowering
blood pressure and reducing the cardiac workload.

Table 1. Proximate composition of Ginger

Composition

(Agu et al., 2016)

Quantity (%)

Quantity (%)

(Odebunmi et al., 2009)

Moisture content
Crude protein
Crude fat

Crude fiber

Ash

70.10 76.86
13.13 23.14
08.20 05.62
09.00 08.75
02.35 02.54

Ginger incorporated yoghurts are now available in the
market as value-added, functional dairy product and it
is also same time boosting the sale of important
spices in the industry. Ginger powder incorporated
yoghurt production(Felfoul et al., 2017) was studied
and it suggested that ginger powder could be added to
cow milk at a concentration ranging from 0.50%-
2.50% (w/v). Itis accelerating the pH reduction rate,
decreasing the syneresis rate, total solid contents,
viscosity, and improved the yoghurt texture
properties (Felfoul et al., 2017).

Incorporation of Garlic extracts, and oils

Garlic or its derivative oil is incorporated into the
yoghurt to increase its functionality(Nazari et al.,
2019). It is utilized as a medicine and food(Allium
sativum)(Katzer, 2005), having nice smell to the

products during cooking (Edris & Fadel, 2002). It is
having  insecticidal(Prowse et al.,,  2006),

antimicrobial(Goncagul & Ayaz, 2010; Strika et al.,
2017), antiprotozoal(McClure & Nolan, 1995) and
anticancer properties (Sajid et al., 2014),(Edris &
Fadel, 2002),(Giindogdu et al, 2009). Garlic
improves the immunity(Rivlin, 2001).

The study on garlic nutritional composition found
that garlic has approximately 28% of carbohydrates,
and 2.3% organosulfur(Felfoul et al., 2017) shown
in table 02. Garlic is having functional properties
and bioactivities due to its volatile oil such as
Diallyl trisulfide, Diallyl disulfide and Diallyl
sulfide (Dziri et al., 2014) which is volatile and also
it is thermally unstable and lost the functional
properties with the application of high temperature
or thermal processing(Zhao et al., 2021). Garlic
essential oil incorporated yoghurt is also a new
value-added product used as a condiment or
functional ingredient all over the world because of
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its pungent flavor(Edris & Fadel, 2002). Garlic is a
atment for vascular calcification who is having high
level of blood cholesterol(Hom et al., 2015). It
contains “Allicin” which contributes antibacterial
and antifungal chemical (Harris et al., 2001). Also, it
gives distinct flavor and fragrance(Altuntas &
Korukluoglu, 2019). Garlic is used in food as a
juice, powder, fresh and extract, essential oil, and
paste(Rounds et al., 2012).
Table 2. Proximate composition of Garlic

Parameter Quantity (%) Quantity (%) Quantity (%)

(Sajid et al., 2014) (Devi & Brar, 2018) (Odebunmi et al., 2009)

Moisture(Fresh weight) 64.58 + 2.06 53.37 £ 0.54 66.57 = 1.58
Crude protein 07.87 £0.32 04.85 £ 0.07 07.87£0.76
Crude fiber 02.30 £ 0.08 02.07 £0.79 00.73+0.19
Ash 02.46 = 0.09 01.66 + 0.01 01.33+0.04
Crude fat 00.52 £ 0.01 00.66 + 0.05 00.52 + 0.09

Incorporation of Aloevera in yoghurt

Dairy products incorporating Aloe vera showed
possitive result on functionality(Panesar & Shinde,
2012) and it has more acceptability(Al-Taif et al.,
2022). The powder and juice of Aloe vera were used
in dairy products specially for the preparation of
yoghurt(Azari-Anpar et al., 2017). Aloe vera juice
added yoghurt showed that it has better quality
retention(Yadav et al., 2018), improve the immune

system (Rajeswari et al., 2012) and improve blood
circulation(Jadhav et al., 2020). Also, it has bioactive
ingredients with antioxidant, aphrodisiac,
antimicrobial, anti-inflammatory, antifungal,
antiseptic, anti-helminthic, cure sunburns, cosmetic
values for skin cancer removal, health care, minor
cuts, and burns (Mikotajczak, 2018). The Aloevera
gel contains 98% water(Bozzi et al., 2007), also
antioxidant such as vitamins A, E and C (Lawless,
2000).

Table 3. Proximate Composition of Aloevera

Composition

Quantity

(Ikram et al., 2021)

Moisture content
Total solids
Total soluble solids (Brix)

pH

95.5+0.04 %
1.79+0.01 %
1.78 £0.02

4.30+0.09
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Acidity
Protein

Ash

0.27 £ 0.06

540+0.4 %

22.1+0.02 %

Aloevera mixed with yoghurts is consumed by most
of the diabetes patients(Mootoosamy &
Mahomoodally, 2014), reduce the glucose levels in
diabetic patients and lower cholesterol in
hyperlipidaemic patients(Christaki & Florou-Paneri,
2010), Antiulcer activity (Gopinathan & Rameela,
2014), the Anti-tumor(Saini et al., 2010) effect also
very important in human.

Aloevera is having antibacterial properties by
inhibiting the growth of some microorganisms
especially food poisoning or diseases causing agents
in animals and human(Christaki & Florou-Paneri,
2010). Aloevera has arachidonic acid, uric acid, y-
linolenic acid, salicylic acid(Ahlawat & Khatkar,
2011).

Incorporation of fruits in yoghurt

The World Health Organization (Organization, 2005)
stated that the consuming vegetables and fruits should
be included 5 times or servings or at least 400 g per
day is recommended for humans. Yoghurt production
can be done by incorporating some fruits to improve
the nutritional values, functionality and the sensory
properties(Kiigiikoner & Tarake¢i, 2003). Yoghurts
added with fruits as a functional ingredients are more
delicious, giving refreshing flavors of fruit and the
beneficial effect. These yoghurts are having more
pleasing flavor and taste(Mahmood et al., 2008). The
introduction of fruits added yoghurts are contributing
to the consumption of yoghurt for human with
different age groups significantly. Yoghurt formula is
having single or mix form of fruits. The most
common fruits are strawberry, spiced apple, orange,
cherry, lemons, purple plum, pineapple, and
Aloevera(Hui, 1993). It improves the nutritional
value and varieties of yoghurts and this is in the form
of probiotic fruit yoghurts. The probiotic bacteria and
their survival in yoghurts was produced and studied
by lot of scientists and investigated during the storage
period(Kailasapathy et al., 2008).

Incorporation of Soursop

Plain yoghurt and also 0 - 15% of soursop juice or
chops added vyoghurt were prepared and
investigated(Lutchmedial et al., 2004) and revealed
that most panelists considered purchase of
10% to 15% of soursop added yoghurts due to its
high medicinal value. The results of the related
research found that soursop could be used as a source
to incorporate yoghurt(Senadeera et al., 2018) and
recommended as a medicine for human (Dias &
Jayasooriya, 2017), contains many healthy nutrients
such as amino acids, carbohydrates, fiber and
vitamins which effectively reduce the risk of disease
in human(Adedeji et al., 2014).

Incorporation of Cherry

Recent development of innovative technologies
aimed on the functionality bioactive phenolic
compounds found in cherries such as antioxidants
property(Yook et al., 2010) and polyphenols are
having many bioactivities such as anti-inflammation
and anticancer factors are available (Ferretti et al.,
2010). Cherry is a fruit which is having more
attractive color and enhanced flavor and there are
various research involved in incorporating cherry
paste in yoghurt to improve flavor and functional
properties (Celik et al., 2006). Yoghurt with 10
kg/100 L fruit paste was recommended by the
researchers.

Incorporation of strawberry

Strawberry is rich in polyphenols specially
anthocyanins and its antioxidant activity(Tsao &
Li, 2016) in many forms of strawberry products
such as processed forms of strawberry are
significantly  lower than raw  strawberry
particularly antioxidant activities by anthocyanins.
Strawberry are enriched yoghurts are available in the
markets (Oliveira et al., 2015).
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Incorporation of Grapes juice

The yoghurt incorporated with grapes had higher
levels of antiradical activity, lower levels of radical
scavenging activity, low pH, and low acidity, higher
viscosity during storage(Oliveira et al., 2015).
Quality of the yoghurts incorporated with grapes
juice was improved and having significant
taste(Hossain et al., 2012). Grapes juice has high
mineral content dark yellow in color formed via
nonenzymatic browning. The protein content of the
grapes juice is around 0.63% and 83% of sugar of the
total solids. The particular sugar availability gave best
shelf life and used as a treatment for protein energy
metabolism disorders patients. Also higher Fe content
is around 5-10mg/ 100g in grapes makes useful for
anaemia patients (Oztiirk & Oner, 1999).

Grapes added yoghurt influenced on quality and
fermentation process (Oztiirk & Oner, 1999) and the,
protein content, titratable acidity, viscosity, whey
syneresis, pH, starter bacteria, yeast counts and
mould were studied by some researchers suggested
that 10% grape juice provided desired sweetness in
yoghurt.
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