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Abstract Mango kernel contains about 15 % good quality
edible oil, that is comparable to soybean and cottonseed,
which contain about 18–20 % oil. Mango kernel oil (MKO)
has lower free fatty acids, carotenoid content and peroxide
value, and is usually used without any processing, which is
otherwise mandatory for commercial vegetable oils. Palmitic,
stearic and oleic acids are the major fatty acids, triglyceride
composition and fatty acid profile suggest wide range of trans
free options. With 32–36 °C melting point, MKO is solid at
room temperature, thus, does not require partial hydrogena-
tion for application in foods. MKO can be used as an alterna-
tive of cocoa butter, which is used in chocolates and confec-
tionaries. Total phenolic contents and induction period of
MKO is greater than many commercial vegetable oils; thus,
it can be used as an alternative of synthetic antioxidants for the
preservation of fats and oils. Mangiferin, chlorogenic acid,
quercetin and caffeic acid are the major phenolic compounds
present inMKO. Functional properties ofMKO can be further
improved through fractionation, transesterification and inter-
esterification for increased industrial applications.

Keywords Mango kernel oil . Nutritional value . Fatty acid
composition . Antioxidant characteristics

Introduction

Mango (Mangifera indica L.) is widely produced in tropical
and subtropical regions of the world, it is ranked on 5th posi-
tion among the major fruits, cultivated in more than 100 coun-
tries of the world and annually growing at the rate of 2.7 %
(Fowomola 2010). Mango is rightly recognized as king of the
fruit due to its eye-catching colour, pleasant taste, existence of
higher concentrations of carotenoids, ascorbic acid and phy-
tochemicals (Pott et al. 2003). About 80 % of the fruit is
consumed as such; remaining 20 % is processed into value
added products, such as, mango puree, nectar, pickles,
chutneys and canned stuffs. Enough scientific information is
available regarding the nutritional importance of mango
waste. From environmental and food insecurity perspectives,
it is extremely important to efficiently utilize mango waste, for
safer environment and feeding of ever increasing human pop-
ulation. Particularly, the issue of food insecurity in Asia and
Africa in the coming 35–50 years may lead to hunger and
starvation (FAO 2006). Mango kernel represents about 20 %
of the whole fruit and 75 % of the stone (Ahmed et al. 2007).
Mango kernel oil (MKO) may be defined as oil fraction ex-
tracted from stone of mango fruit. Mango kernel produces 12–
15 % edible oil (Tables 1 and 2), Studies have disclosed that
mango kernel is a potential source of wide range of bioactive
compounds and antioxidants (Jafari et al. 2014). Cardio and
hepatic protective effects, anticarcinogenic, anti-ageing effects
of phenolic compounds are scientifically proven (Mohdaly
et al. 2011). MKO can be utilized for the preservation of fats
and oils, supplementation of sunflower oil and tallow with
MKO, improved their oxidative stability (Abdalla et al.
2007; Jafari et al. 2014). Unfortunately, the massive nutrition-
al and commercial potential of MKO is not fully utilized.
Chemical characterization of mango kernel revealed that oleic
acid is the major fatty acid, followed by palmitic and stearic
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acids, solid fat index of MKO was zero at human body tem-
perature, the melting point ranges from 32 to 36 °C, which
offers wide range of applications in trans free options, without
partial hydrogenation and as a cocoa butter substitute
(Kittiphoom and Sutasinee 2013). On account of abundant
mango production, neutraceutical characteristics, MKO has
the potential to become a commercial source of edible oil.
This paper summarizes the promising features of MKO for
better industrial and domestic utilization (Fig. 1).

Botanical description of mango plant

Mango belongs to genus Mangiera, family Anacardiaceae,
species Mangifera indica L., height of plant may vary from
10 to 15 M, Dome, dense foliage, thick branch from strong
trunk, leaves Spirally arranged on branches, linear-oblong,
lanceolate-elliptical, pointed at both ends, leaf blades about
25 cm long and 8 cm wide. Colour of freshly produced leaves
is red and delicately flaccid, which produce aromatic sensation

after crushing, fruit large dupe, yellow pulp, single seed, with
yellow skin colour after ripening, seed solitary, ovoid or quad-
rilateral, enclosed in a firm, compressed stringy endocarp
(Shah et al. 2010).

Physical and chemical characteristics of MKO

Fahimdanesh and Bahrami (2013) reported that MKO had
30 °C melting point, 55 iodine value, 42–44 % unsaturated
and 52–56 % saturated fatty acids. Oleic acid was the major
fatty acid in MKO which accounts for about 45 %, followed
by stearic acid (Soong et al. 2004). Oil was extracted from
mango kernels by hexane on a soxhlet extraction apparatus;
results showed that mango seed kernel consisted of 10.2 % oil
with 55 % saturated and 45 % unsaturated fatty acids (Jafari
et al. 2014). Kittiphoom and Sutasinee (2013) extracted oil
from mango seed, oil was characterized for chemical compo-
sition, oil yield varied from 6.96 to 8.04 %, acid value, iodine
value, peroxide value (meqO2/kg) and saponification value
was 27.55, 59, 0.26 and 206 (Table 3). Oil from BChaunsa^
a promising variety of mango in Pakistan was extracted by

Table 1 Oil content of some oil
producing plants Source Oil content% Reference

African Bush Mango 55.7 Olawale (2010)

Thai Mango 13–15 % Kittiphoom and Sutasinee

Sesame Seeds 55–60 Kochhar (2000)

Palm Fruit 45–50 Siew (2000)

Chia Oil 35–40 Ullah et al. (2015)

Moringa oleifera 25–30 Nadeem et al. (2012)

Palm Kernel 46–50 O’Brien (2008)

Sunflower 37–42 Shahidi (2005)

Soybean 18–20 Erickson (1995)

Cottonseed Oil 18–20 Azeem et al. (2015b)

Watermelon Seed Oil 35–40 Azeem et al. (2015a, b); Raziq et al. (2012)

Olive 60–65 Gutierrez-Rosales et al. (2003)

Babessu 25–30 Olawale (2010)

Lemon 40–42 Anwar et al. (2008)

Table 2 Proximate composition of mango kernel cake

Parameters Olajumoke
(2013)
Iree

Ashoush and
Gadallah
(2011)
Egyptian

Nzikou et al.
(2010)
Kibangou
variety

Moisture
Content%

19.80 6.57 45.2

Ether Extract% 25.75 8.15 13.0

Crude Protein% 6.58 7.76 6.36

Ash Content% 2.82 1.46 3.2

Crude Fibre% 4.69 0.26 2.02

Carbohydrates% 40.50 75.8 32.24
Fig. 1 Pictorial diagram of mango fruit
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n-hexane, characterization of oil revealed that yield of MKO
was 14.5 %, free fatty acids 0.22 %, moisture content 0.18 %,
melting point 35.2 °C, iodine value 55.2, saponification value
195, unsaponifiable matter 1.77 %, refractive index 1.452,
peroxide value 0.22 (meqO2/kg). Lovibond scale showed col-
our of MKO was Red 1.7+17 Yellow (Nadeem et al. 2015).
Iodine value of MKO derived from different varieties varied
from 40 to 9 to 56.8 cg iodine/100 g oil, Kaew variety grown
in Thailand revealed the lowest iodine value, whereas the
Kenyan varieties had the highest iodine value with no differ-
ence in iodine value of MKO extracted from Indian, Bangla-
deshi and Malaysian varieties, melting point of MKO of dif-
ferent countries ranged from 25 to 47 °C (Muchiri et al. 2012;

Sonwai et al. 2012). Gross energy and available energy of
mango kernel were 1782 and 1576 KJ/ 100 g (Daniel et al.
2012).

Triglyceride profile of MKO

Triglycerides constitute about 98–99.5 % of fats and oils,
composed of wide range of fatty acids attached to glycerol.
Most commonly reported triglycerides of MKO are 1,3-
distearoyl-2-oleoyl-glycerol (SOS), which constitutes about
29.4 to 40 %, 1-stearoyl-2,3-dioleoylglycerol (SOO) approx-
imately 14.6 to 23 %, 1-palmitoyl-2-oleoyl-3-stearoylglycerol

Table 3 Physical and chemical
characteristics of MKO Parameter MKO

Crude

Palm Oil

RBD*

Soybean Oil

Crude

Sunflower Oil
Crude

FFA% 0.22 0.08 0.86 0.55

*Colour R2.8 + 30Y R2.5 + 25Y R5.8 + 52Y R1.8 + 16Y

Moisture% 0.21 0.18 0.15 0.24

Iodine Value 54.6 53.4 132.7 121–125

Refractive Index 1.457 1.455 1.468 1.472

Melting Point °C 35.2 38–42 −10.5 −13.2
SV 193 193 195 205

USM% 1.68 0.65 1.25 1.12

PV (meqO2/kg) 0.65 0.45 2.85 4.55

Reference Abdel-Razik et al. (2012);
Azeem et al. 2015a, b

Sambamurthi et al.
(2000)

Rowe et al.
(2006)

Shahidi (2005)

MKO mango kernel oil, *RBD refined, bleached and deodorized, SV saponification value, USM unsaponifiable
matter, PV peroxide value *R red, Y yellow (Lovibond Tintometer Scale)

Table 4 Fatty acid composition of MKO

Fatty
Acid

MKO Palm Oil Butter Oil Sunflower
Oil

PO PS PMF

C4:0 – – 3.7 – – – –

C6:0 – – 2.3 – – – –

C8:0 – – 1.3 – – – –

C10:0 – – 3.1 – – – –

C12:0 – 0.2 4.4 – 0.10 0.58 0.1

C14:0 – 1.1 12.3 – 1.24 1.85 0.8

C16:0 7.43 44.7 31.0 6.42 37.9 73.8 52.8

C18:0 37.5 4.2 8.8 1.77 4.11 5.6 6.7

C18:1 45.59 39.2 23.8 47.25 43.9 15.6 34.7

C18:2 5.48 9.5 2.2 48.14 13.4 3.2 3.9

C18:3 0.40 0.5 – 0.08 0.45 0.12 0.1

C20:0 2.48 0.40 – – 0.38 0.6 –

C22:0 0.45 – – –

C24:0 0.40 – – –

Reference Abdel-Razik
et al. (2012)

Kaphueakngam
et al. (2009)

Nadeem
et al. (2015)

Anwar
et al. (2007)

Shahidi
(2005)

Shahidi
(2005)

Shahidi
(2005)

MKO mango kernel oil, PO palm olein, PS palm stearin, PMF palm mid fraction
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(POS) and 1,3-dipalmitoyl-2-oleoylglycerol (POP) which
comprises about 5.7–14.76 and 6.89–8.9 % of the triglyceride
portion of MKO (Jahurul et al. 2014a). Studies have shown
that use of SOS rich fats in chocolates and confectionery can
improve the solid fat index, bloom inhibition and decrease
tempering time (Maheshwari and Reddy 2005). Sonwai
et al. (2012) reported that magnitudes of POS, SOS, SOO,
POO, POP, and OOO triglycerides in Kaew variety of Thai-
land were 5.7 %, 29.7 %, 14.6 %, 10.8 %, 2.5 %. The extents
of POS, SOS and POP triglycerides in water lily variety of
Malaysia were 14.76, 39.28 and 6.89% (Jahurul et al. 2014b).

Trans free options

Clinical studies have demonstrated that trans fatty acids are
not required for any physiological / metabolic function in hu-
man body; rather, they proliferate the harmful LDL cholester-
ol and decrease the beneficial HDL cholesterol (Lokuruka
2007). Most of the trans fatty acids enter in human body
through partially hydrogenated fats, partial hydrogenation of
oils is usually performed to enhance the functional properties
(plasticity, melting point, solid fat index) or to improve the
storage stability (Shahidi 2005). Fatty acid composition of
MKO is presented in Table 4. Vanaspati and bakery
margarines contain higher magnitude of trans fatty acids.
Nadeem et al. (2014a) reported that extent of trans fatty acids
in market vanaspati was more than 20 %. MKO is solid at
room temperature (Table 5), it does not require partial

hydrogenation for usage in food products and secondly
MKO is extremely resistant to auto-oxidation (Abdalla et al.
2007; Kittiphoom and Sutasinee 2013). Sterol composition of
MKO is presented in Table 6. Margarines were prepared from
MKO and palm blends, textural and chemical characteristics
of margarine comprising 70 % MKO and 30 % palm oil was
similar to bakery margarine, formulated from partially hydro-
genated fats. To assess the suitability of margarine (70 %
MKO and 30 % palm oil) as bakery shortening, muffins were
prepared by replacing commercial shortening (partially hydro-
genated) in various proportions from 25 to 100 %. Results
evidenced that physical, chemical and textural attributes of
muffins prepared from 50 % commercial shortening and
50 % MKO based shortening were better than muffins pre-
pared from commercial shortening alone. Replacement of
MKO with partially hydrogenated shortening improved the
concentration of oleic acid, stearic acid and decreased the
magnitude of harmful trans fatty acids (Jeyarani et al. 2015).
Clinical evidences have established that stearic acid does not
have any correlation with atherogenicity and regarded as neu-
tral fatty acid, the role of monounsaturated fatty acids in the
reduction of cholesterol is scientifically established (Ivanova
et al. 2010). The suitability of non-traditional oils in the de-
velopment of trans free vanaspati is documented in literature.
Nadeem et al. (2014a) studied the assessment of
transesterified blends of Moringa oleifera oil and palm olein,
physical, chemical and sensory characteristics of trans free
vanaspati were not different from partially hydrogenated va-
naspati. Shortening was prepared by blending high-melting

Table 5 Solid fat index of MKO
Temperature
°C

Crude MKO Refined MKO Palm Oil Butter

10 Not Reported Not Reported Not Reported 36.5

15 Not Reported Not Reported Not Reported 32.7

20 55.5 55 23 18.2

25 53.2 53 16 6.8

30 52.8 52.1 9.8 4.7

35 0 0 6.9 3.2

40 Not Reported Not Reported 3.1 0

Reference Mahale et al. (2011) Mahale et al. (2011) Shahidi (2005) Gonzalez et al. (2003)

Table 6 Sterols in MKO
Sterol MKO Sunflower Oil Soybean Rapeseed

Campesterol 0.07 % 10.29 16.94 9.28

Stigma sterol 10.66 7.51 16.64 0.18

β-Sitosterol 58.63 58.01 54.36 50.28

Δ5 - Avenasterol 10.19 1.26 1.19 1.11

Δ7 – stigmasterol 4.34 9.72 4.28 0.11

Δ7- Avenasterol 19.10 5.54 1.77 0.06

Reference Dhara et al. (2010) Bohacenko and Kopicova (2001)
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fraction of Mahua fat and mango middle stearin fraction in
80 and 20 % ratios. Melting characteristics, onset and en-
thalpy of crystallization was comparable to commercial hy-
drogenated bakery shortenings. Shortening for puff pastry
was prepared by blending 50 % MKO 1st stearin and 50 %
mahua fat with 5–7 % fully hydrogenated oil. Cake and
biscuit shortening was formulated using 40 % mango fat,
60 % mahua fat and 5–7 % vegetable oil of zero iodine
value. Melting characteristics of these trans free shortening
were not different from the commercially used hydrogenat-
ed shortenings. Fatty acid profile of shortenings prepared
from partially hydrogenated stuffs revealed that they had
18–29 % trans fatty acids, whereas, formulations based on
MKO and mahua fat did not reveal trans fatty acids (Reddy
and Jeyarani 2001). In another study, bakery shortenings
were prepared from mango kernel oil and palm stearin
through lipase catalysed transesterification. Melting point,
solidification characteristics and plasticity of trans free
shortenings were equivalent to commercial hydrogenated
shortenings (Shetty et al. 2014).

Antioxidant characteristics

Detail of antioxidant characteristics, phenolic contents and free
radical scavenging activity of MKO is described in Tables 7, 8
and 9. The use of MKO for the preservation of some foods has
been reported (Abdel-Razik et al. 2012; Legesse and Emire
2012). Mango kernel powders at different levels were evaluat-
ed for rheological, physical, sensory and antioxidant properties
in biscuits. The results showed that phenolic contents of biscuit
increased from 3.84 to 24.37 mg/g, with different levels of
MKP. Maisuthisakul (2008) evaluated the antioxidant potential
of Thailand mango kernel using 1-diphenyl-2-picrylhydrazyl
(DPPH) radicals and phenolic compounds of the ethanolic ker-
nel extracts. All the samples demonstrated antioxidant activities
comparable to α-tocopherol. The phenolic acids of MKO were
in free form and their concentration was 42–56%, as compared
to esterified esters 10–19%) andmagnitude of insoluble bound
phenolic acids were 15–20 % (Maisuthisakul 2008). MKO
possesses the highest induction period of all edible oils and fats
(Table 10).

Table 8 Total phenolic contents
of MKO and vegetable oils Plant Source TPC mg/g Reference

MKO 9.87 Kittiphoom, and Sutasinee (2013)

Mango Kernel 16.93 Maisuthisakul (2008)

Mango Kernel 11.7 Soong and Barlow (2006)

Chia Oil 3.62 Ullah et al. (2016)

Olein Fraction of Chia Oil 4.25 Ullah et al. (2016)

Stearin Fraction of Chia Oil 2.57 Ullah et al. (2016)

Almond Peel 3.82 Nadeem et al. (2014b)

Moringa oleifera Oil 7.1 Nadeem et al. (2013)

Sesame Cake 1.84 Nadeem et al. (2014c)

Chia Seed Extract 7.6 Azeem et al. (2015a, b)

Sugarcane Juice 6.19 Ullah et al. (2015)

Date Fruit Extract 5.19 Rahman et al. (2015)

Tamarind seed 9.45 Soong and Barlow (2006)

Longan seed 6.26 Soong and Barlow (2006)

Avocado seed 8.82 Soong and Barlow (2006)

Jackfruit seed 2.77 Soong and Barlow (2006)

TPC total phenolic contents

Table 9 Comparison of the
DPPH free radical scavenging
activity of mango kernel with
some strong natural antioxidant
sources

Radical Type Antioxidant Source Inhibition% Reference

DPPH Methanolic Extract of Mango Kernel 74 Kaur et al. (2010)

Mango Kernel Powder 96 Ashoush and Gadallah (2011)

Ethanolic Chia Seed Extract 65 Azeem et al. (2015a, b)

Sesame Cake Extract 71 Nadeem et al. (2014c)

Almond Peel Extract 80 Nadeem et al. (2014b)

Date Fruit Extract 82 Rahman et al. (2015)
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Toxicological evaluation of MKO

Toxicological assessment of MKO was performed in multi-
generation breeding trials in weanling albino rats. MKO was
included in protein based diet at 10 and 20 % concentrations,
compared with a control group that was fed on groundnut oil.
Feed efficiency-ratio, digestibility and growth performance of
rats fed on MKO were not significantly different from the
control group. Toxicological studies evidenced no difference
in reproductive performance, serum, liver, total cholesterol,
total lipids, triglycerides and organ weight from the control.
Histopathological evaluation of organs did not reveal any ab-
normality. These results suggested that MKO can be substitut-
ed with any fat with no toxic effects (Rukmini and
Vijayaraghavan 1984). Comparison of cholesterol content of
MKO and dairy products is presented in Table 11, MKO is
cholesterol free (Tables 12 and 13).

Economic importance and potential of MKO
as a source of edible Oil on commercial scale

According to an estimate, mango kernel waste can produce
123,000 M. Tons good quality edible oil, with superior func-
tional and oxidative stability characteristics. Fatty acid profile,
triglyceride composition and melting characteristics of MKO

suggest that it can be used as alternative of palm oil
(Kittiphoom and Sutasinee 2013). Free fatty acids and colour
are regarded as two most important parameters for the assess-
ment of quality of crude oils, literature review evidenced that
MKO is pale yellow in colour, which does not require pre-
bleaching, all commercial oils, such as palm oil, require refin-
ing, bleaching and deodorization prior to utilization. Light
pale yellow colour of MKO can be attributed to the lower
content of carotenoids (Mostafa 2013). The second important
criterion for the quality of crude oils is the concentration of
free fatty acids. Free fatty acids are produced as a result of
hydrolysis of triglycerides, lipases, moisture, heat and metal
ions are the important catalysts of hydrolysis (Shahidi 2005).
Several studies have shown that free fatty acids of MKO were
less than commercially available crude oils (Arogba 1999).
Free fatty acids of crude soybean oil, canola oil and sunflower
oil generally ranged from 0.4 to 0.85 %. Free fatty acids are
odoriferous compounds and impart objectionable flavour to
the foods (Erickson 1995). The role of free fatty acids in the
breakdown and acceleration of primary oxidation products,
auto-oxidation of fats and oils is scientifically proven
(Anwar et al. 2010). Peroxide value of oils and fats is consid-
ered as an important parameter for the estimation of magni-
tude of primary oxidation products and oxidation status of fats
and oils (Anwar et al. 2010). Peroxide value is used as an
indication of storage stability of oils and fats, lower values

Table 10 Induction period of
MKO and some vegetable oils Oil Type Induction Period (Hours) Reference

MKO 85.2 Jafari et al. (2014), Abdalla et al. (2007)

Palm Oil 10.4 Shahidi (2005)

SBO 4.27 Erickson (1995)

Canola Oil 5.84 Anwar et al. (2007)

Sunflower Oil 3.51 Anwar et al. (2007)

Winterized Cottonseed Oil 3.82 Azeem et al. (2015a, b)

Moringa oleifera Oil 10.8 Nadeem et al. (2013)

Chia Oil 1.32 Ullah et al. (2016)

Watermelon Seed Oil 4.1 Azeem et al. (2013)

Butter Oil 9.75 Nadeem et al. (2015)

Table 11 Cholesterol in MKO
and some dairy products Product Cholesterol mg/100 g Reference

MKO ND Mostafa (2013)

Buffalo Milk 0.19 Talpur et al. (2007)

Cow Milk 0.37 Nadeem et al. (2013)

Butter 220 Kwak et al. (2002)

Cheddar Cheese 180 Lee et al. (2007)

Ice Cream 110 Nadeem et al. (2015b)

Olein Fraction of Milk Fat 280 Nadeem et al. (2015b)

ND not detected
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usually indicate better storage / oxidative stability. MKO has
the lower peroxide value as compared to commercial

vegetable oils (Kittiphoom 2012). Lower peroxide value of
crudemango kernel can be attributed to the existence of higher

Table 12 MKO as skin curative

Ailment/ Use Skin Curative

MKO Dry Skin and Frost Bites Application of MKO on dry skin efficiently treats dry skin, moisturizes,
impart softness to skin and protects from frost bites

Rashes Rashes are sever problem in hot and humid climate, very painful for the
babies as well, MKO possesses wide range of potentially active phenols
and bioactive compounds which acts as anti-rash agent

Blemishes and wrinkles MKO has the ability to remove blemishes and its phenols fight against ageing

Itching skin MKO is a rich source of phenolic compounds, phenols have antibacterial
activity, mango kernel help curing skin itching

Sun Screen MKO is widely used in many cosmetics, it has the properties of acting as sun
screen and healing of sun burnt skin

Shaving Cream Fatty acid and triglyceride composition of MKO confers it a unique of feature
of using in shaving creams for a smooth shave with less skin irritation, it can
also minimize the use of after shave (antiseptic agents)

Wounds and Cracks, dermatitis Skin cracking is a serious problem, use of MKO on skin cracks offers a quick
recovery, it can also be used as crack and dermatitis preventer

Stretch Marks during Pregnancy Stretched marks during and after pregnancy is a serious problem, they result in
ugly appearance, application of MKO during and after pregnancy not only avoid
the formation but also removes the stretched marks

Muscle Fatigue, Aches and Tension Use of MKO relives pain from fatigued muscles, it also acts as antidepressant due
to the presence of phenolics

References: (Gonzalez et al. 2008; Choi et al. 2007; Soong and Barlow 2006; Schiber et al. 2003)

Table 13 Future uses of MKO

Product Probable Use Use of Formulated Products

Vanaspati %Palm Oil: MKO%
80:20
60:40
40:60
80:20

Cooking, Frying, Baking, Coating
of Chapattis, Barbecues etc.

Blending with Butter Oil %Butter Oil: MKO%
95:5
90:10
85:15
80:20

Long term preservation of butter oil at
ambient temperature, to replace BHA,
BHT and TBHQ

Dairy Whitener
Vegetable Based Milk Powder
Fractions of MKO

For Tea Whiteners
Replacement of palm oil for the manufacturing

of vegetable filled milk powder
Mango kernel olein
Mango kernel super olein

For Whitening of Coffee and Tea
Ice cream, milk Shake
For vanaspati uses, better choice of health

conscious communities
Bakery shortening, sandwich cream,

MKO stearin
MKO super stearin

soap, Animal Feeding

Neutraceutical Fraction having higher concentration of antioxidants
and bioactive compounds

Health Booster

Bakery Shortening
Stearin Fraction

MKO and its stearin fraction can be used shortening Cakes, Cookies, Muffins, coating of
baking trays, bread and cake moulds

Ice cream and frozen desserts MKO is solid at room temperature, fatty acid and
triglyceride composition suggest probable
applications in ice cream and frozen desserts

Ice cream, frozen desserts

Whipped cream products MKO can be used as replacement of palm kernel for
the manufacturing of whipped cream products,
however, it should need further research

Topping of cakes, pastries etc.
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concentration of phenols and balanced fatty acid composition.
The lower levels of peroxide can also be connected with
higher induction period of MKO. Theobroma cacao seed pro-
duce precious fat, the specific physical and chemical charac-
teristics of this fat offers great deal of utilization in many
confectionery and chocolate products (Beckett 2000). Cocoa
butter is mainly comprised of palmitic acid, stearic acid and
oleic acid, the higher price of cocoa butter has led the food
industry to find alternative sources of cocoa butter, with
similar physical and chemical characteristics. Kaphueakngam
et al. (2009) reported thatMKO can be the alternative source of
cocoa butter, the concentration of palmitic, stearic and oleic
acid was almost similar to cocoa butter, when MKO and palm
oil were blended in 80:20 ratios. Melting point and melting
behaviour of this blend was not different from cocoa butter.
Thermal behaviour of MKO has obtained enormous interest of
the scientists, Jahurul et al. (2014a) compare the thermal
behaviour of MKO with cocoa butter, melting and crys-
tallization behaviour of MKO closely resembled with
each other.

Refining is a costly affairs, massive electrical and steam
power is required to produce bland vegetable oils (Shahidi
2005). Roughly, 2 M. ton steam is required for the processing
of 1 M. ton vegetable oil, Sunflower, soybean, canola oils
have limited functional properties, without partial hydrogena-
tion, they can only be used as cooking oil/ salad oils. These
oils have higher concentration of polyunsaturated fatty acids,
for better oxidative stability, partial hydrogenation is usually
performed. The relation between partial hydrogenation and
generation of harmful trans fatty acids is scientifically evi-
denced (Nadeem et al. 2014a).

MKO is currently used in the manufacturing of cosmetics,
candles, soap, biscuits, muffins and as cocoa butter alternative
(Abdel-Razik et al. 2012). According to the anticipations of
WHO, about 2 billion people will be added to the population
of Asia and Africa (FAO 2006). The situation of food security
is getting worst day by day, nature has blessed mankind with
over 500,000 oil yielding plants, but it is our failure that we are
just utilizing only 12 on commercial scale. From Table 2 it is
evident that watermelon and lemon seed produce about 40 %
good quality oil, however, they are not used on commercial
level. New sources of foods must be discovered to feed the
ever increasing human population. MKO possesses the poten-
tial to become a commercial source of edible oil.

Application of MKO in non-food goods and future
uses

Skin curative perspectives and future uses of mango kernel oil
is presented in 12 and 13. MKO is extensively used in cos-
metic industry as base and sunscreen; it is preferred over other

lipids because it has numerous natural antioxidants and min-
erals such as, selenium, copper, zinc etc. (Schiber et al. 2003).
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