Journal of Academia and Industrial Research (JAIR)

Research Article

30

Extraction of Moringa oleifera Oil by Cold Press Method
and its Physiochemical Analysis

G. Prem Kumar'*, Prabhavathi Prem Kumar?, Basant Jain® and Urvashi Jain*
"*Crescent Biologicals Pvt. Ltd., Gandhipet, Tirupattur, Tamil Nadu, India; >*BU Agro Tech Pvt., Ltd., India
drpremkumar@crescentbiologicals.com*; +91 9344037811
Received: February 20 2022/Accepted: April 29 2022/Published: 07 May 2022

Abstract

Moringa oleifera native to India grows everywhere around the world and is commonly known as ‘Drumstick
tree’ or ‘horseradish tree’. Moringa seeds were used to extract its oil. Moringa is rich in nutrition owing to the
presence of a variety of essential phytochemicals present in its leaves, pods and seeds. With its high nutritive
values, every part of the tree is suitable for either nutritional or commercial purposes. It is used as potential
antioxidant, anticancer, antiinflammatory, antidiabetic and antimicrobial agent. Almost all parts of the plant
have medicinal applications. Moringa may lower blood sugar levels and reduce Inflammation. Due to the
current need of oil both in domestic and industrial purpose; moringa oil can be used as an alternative resource.
Moringa oil is same as that of other oil which also aids in reduction of cholesterol. In this study, Moringa oleifera
oil was extracted using cold press method. The physiochemical analysis of the extracted Moringa oleifera
shown that it contains Oleic acid (69.15%) which is a good source of omega-9 fatty acid, Palmitic acid (7.91%),
Behenic acid (5.76%), Arachidic acid (4.31%), Eicosenoic acid (2.24%), Palmitoleic acid (1.52%), Margaric acid
(0.13%) and Myristic acid (0.15%) and Erucic acid (0.14%). The extracted oil can be used for various purposes like

healthy cooking oil, essential oil, ingredient in cosmetic products cleanser and moisturizer.
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Introduction

Moringa oleifera belongs to the family Moringaceae and is
cultivated for a variety of purposes across the whole
tropical belt (Jahn, 1989). It is widely grown in tropical and
subtropical countries for food, medicine and economic
purpose (Stohs and Hartman, 2015). Moringa can withstand
both severe drought and mild frost conditions and hence
widely cultivated across the world. The fact that moringa is
easily cultivable makes it a sustainable remedy for
malnutrition. Moringa oleifera can be grown in any tropical
and subtropical regions of the world with a temperature
around 25-35°C. It requires sandy or loamy soil with a
slightly acidic to slightly alkaline pH and a net rainfall of
250-3000 mm (Thurber and Fahey, 2010). Soil is an
important factor that defines nutrient content and strength
of the plant (Mbikay, 2012). The seed or extracted seed oil is
consumed raw in Nigeria where it is traditionally believed to
relieve stress and associated health conditions such as
fatigue. Domestic consumption of edible oils has been
growing at 4.0 to 5.0% per year. These effects may be due to
the quality and composition of the fatty acids in the seed.

Fatty acids are known to be essential components of the
human diet and it is one of the most effective sources of
storage energy. It functions as insulators of delicate internal
organs and plays important role in cellular activities within
the membranes (Singh et al., 2014). Various parts of the
plant contain essential nutrients, minerals, proteins,
vitamins, f - carotene, amino acids and phenolic acids (Ross,
1999; Nambiar and Seshadri, 2001; Farooq et al., 2007,
Basuny and Al-Marzougq, 2016). The leaves, fruit, flowers,
roots, seed, bark and pods have been reported to possess
analgesic, antitumour, cardiac and circulatory stimulatory
activities (Sutar et al., 2008; Makonnen et al., 2002)
antipyretic, antiepileptic, anti-inflammatory and antiulcer
activity (Pal et al., 1995). Phytochemicals identified in the
plant includes nitrile and saponin from the pod (Faizi et dl.,
1994; Sharma and Paliwal, 2013), flavonoid pigments such as
kaempferol, rhamnetin, isoquercitrin and kaempferitrin
from the leaves, moringyne and amino acids from the seed
(Ram et al., 2004), vanillin, 4-hydroxy mellein, B-sitosterol
and B-sitosterone from the stem bark (Ram et al., 2006) and
kaempferol-3-rutinoside from the flowers.
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Table 1. Physical parameters of extracted Moringa oleifera oil by cold press method.
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Test Batch No. CBoo1 Batch No. CBoo2 Batch No. CB003
Appearance Liquid Liquid Liquid
Colour Pale Yellow Pale Yellow Pale Yellow
Odour Characteristic, Mild Mild as Moringa Mild
lodine value 67.25 66.43 67.92
Refractive index @ 40°C 1.4569 1.243 1.4329
Density 24°C 0.87 0.84 0.86
Saponification value 180.22 181.21 180.99
Unsaponification value 0.90 0.89 0.96
Acidity 0.54 0.53 0.59
Optical Rotation +0.4°to 0° +0.4°to 0° +0.4°to 0°
Viscosity 75.3 74.2 75.5
Trans Fatty Acids <0.1% <0.1% <0.1%
Saturated Fatty Acids 28.44 % 28.36 27.98
Monounsaturated Fatty Acids 71.23% 73.44 71.98
Polyunsaturated Fatty Acids 0.337% 0.35 0.29

Fig. 1. Moringa oleifera seeds (a. With and b. without husk).

Many concepts and traditional believes exist on the
potencies of the Moringa plant to treat many illnesses.
However, one of the most speculative concepts about the
plant is that it is a potent medicinal plant which is
nontoxic and without risks to human health. The Moringa
seeds are heavily used because of their oil content. Seeds
are fleshy, covered by a fine shell. They have three wings, or
winged seeds from 2.5 to 3 mm in length. When the shell is
taken away, the endosperm is discovered. It is whitish and
very oleaginous which can be used for extraction of oil that
has plenty of nutritional value (AOCS, 2009). In this study
Moringa oleifera oil was extracted from its seeds using cold
press method and the physiochemical parameters were
analyzed.

Materials and Methods

Moringa oil extraction: Moringa seeds were collected from
organics moringa farm of Crescent Biologicals Pvt. Ltd.,
Gandhipet, Tirupattur, Tamil Nadu, India (Fig. 1). The seeds
were sun dried for 2-3 weeks. The shells and the kernels are
removed separately. The kernels are the one which gives us
the oil when we do cold press.

Before exuding the oil from the kernels, it has to be dried
properly, so that we get a better result. The kernels after
complete drying are passed through the cold oil press
machine, where oil and the seed cake are collected
separately during a period of time. The extracted oil
undergoes sedimentation process to remove all the
impurities. Once it has been settled, it was filtered to obtain
the filtrate in clear oil free from haziness. This oil was
transferred to glass bottles (Janaki and Yamuna Devi, 2015;
Olubunmi et al., 2018).

Physiochemical analysis of Moringa oil: Physical parameters
of oils such as determination of appearance, colour, odour,
iodine value, refractive index, density, saponification value,
unsaponifiable matter, acidity, optical rotation, viscosity,
trans fatty acid, saturated fatty acids, monounsaturated
fatty acids and poly unsaturated fatty acids of the extracted
oil was carried out according to standard methods. Along
with this, different chemical parameters have been checked
in the moringa oil (Saini et al., 2016).

Results and Discussion

The physical analysis of moringa oil has shown that the
appearance of the oil is in liquid form with pale yellow
colour, Characteristic with mild odour. Then iodine
value, refractive index, density, saponification value,
unsaponification value, acidity, optical rotation, viscosity,
transfatty acid, saturated fatty acids, monounsaturated
fatty acids and poly unsaturated fatty acids is shown in
Table 1. The chemical analysis of the extracted Moringa
oleifera shown that it contains Oleic acid (69.15%) which is a
good source of omega-9 fatty acid, Palmitic acid (7.91%),
Behenic acid (5.76%), Arachidic acid (4.31%), Eicosenoic acid
(2.24%), Palmitoleic acid (1.52%), Margaric acid (0.13%) and
Myristic acid (0.15%) and Erucic acid (0.14%).
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Table 2. Chemical parameters of extracted Moringa oleifera oil by cold press method.

S.No. Test Balc'c;l;(:o. Bact;lgol\io. BaétEc’l;Ol\;o. Units Loss of Quality
1. C22:1(Erucic acid) 0.14 0.13 0.11 % 0.1
2. C 4:0 (Butyric acid) <0.1 <0.1 <0.1 % 0.1
3. C 6:0 (Caproic acid) <0.1 <0.1 <0.1 % 0.1
4. C 8:0 (Caprylic acid) <0.1 <0.1 <0.1 % 0.1
5. C10:0 (Capric acid) <0.1 <0.1 <0.1 % 0.1
6. C11:0 (Undecanoic acid) <0.1 <0.1 <0.1 % 0.1
7. C12:0 (Lauric acid) <0.1 <0.1 <0.1 % 0.1
8. C13:0 (Tridecanoic acid) <0.1 <0.1 <0.1 % 0.1
9. C14:0 (Myristic acid) 0.15 0.12 0.16 % 0.1
10.  C14:1 (Myristoleic acid) <0.1 <0.1 <0.1 % 0.1
1. C15:0 (Pentadecanic acid) <0.1 <0.1 <0.1 % 0.1
12.  C15:1(Pentadecenoicacid)+ Isomers <0.1 <0.1 <0.1 % 0.1
13. C16:0 (Palmitic acid) 7.91 7.77 7.89 % 0.1
14. C16:1 (Palmitoleic acid) 1.52 1.50 1.55 % 0.1
15. C17:0 (Margaric acid) 0.13 0.12 0.13 % 0.1
16.  C17:1(Margaroleic) <0.1 <0.1 <0.1 % 0.1
17. C18:0 (Stearic acid) 6.66 6.79 6.45 % 0.1
18.  C18:1(Oleic acid) 69.15 68.88 69.00 % 0.1
19. C18:1n9t Elaidic acid <0.1 <0.1 <0.1 % 0.1
20.  C18:2(Linoleic acid) 0.56 0.53 0.51 % 0.1
21, C18:2t (Linolelaidic Acid) <0.1 <0.1 <0.1 % 0.1
22.  C18:3n3 (alpha-Linolenicacid) <0.1 <0.1 <0.1 % 0.1
23. C18:3n6 gamma-Linolenic acid <0.1 <0.1 <0.1 % 0.1
24.  C20:0 (Arachidic acid) 4.31 4.33 4.29 % 0.1
25.  C20:1(Eicosenoic acid) 2.24 - - % 0.1
26.  C20:2 (Eicosadienoic acid) <0.1 <0.1 <0.1 % 0.1
27.  C20:3(Eicosatrienoicacid) <0.1 <0.1 <0.1 % 0.1
28.  C20:3n6homo-gamma-Linolenic <0.1 <0.1 <0.1 % 0.1
29.  C20:4n6 (Arachidonicaid) <0.1 <0.1 <0.1 % 0.1
30.  C20:5 (eicosapentaenoic acid) <0.1 <0.1 <0.1 % 0.1
31.  C21:0(Heneicosanoic acid) <0.1 <0.1 <0.1 % 0.1
32.  C22:0(Behenic acid) 5.76 5.88 5.73 % 0.1
33.  C22:2(Docosadienoic acid) <0.1 <0.1 <0.1 % 0.1
34.  C22:6 (docosahexaenoic acid) <0.1 <0.1 <0.1 % 0.1
35.  C23:0(Tricosanoic acid) <0.1 <0.1 <0.1 % 0.1
36.  C24:0(Lignoceric acid) 1.05 0.98 1.04 % 0.1
37. C 24:1 (Nervonic acid) <0.1 <0.1 <0.1 % 0.1

The extracted oil can be used for various purposes like References
healthy cooking oil, essential oil, ingredient in cosmetic 4. AOCS. Official methods (Fatty acids composition). 2009. Ce

products cleanser and moisturizer (Table 2). 1b-89 for marine oils. 6th ed. American Oil Chemists' Society
2009.

Conclusion 2. Basuny, A.M. and Al-Marzouq, MA. 2016. Biochemical Studies

The physiochemical analysis of the extracted Moringa on Moringa Oleifera seed oil. MOJ Food Proc. Technol. 2(2): 30-

oleifera shown that it contains Oleic acid (69.15%) which is a 45-

. Faizi, S., Siddiqui, B., Saleem, R., Saddiqui, S. and Aftab, K.
1994. Isolation and structure elucidation of new nitrile and
mustard oil glycosides from Moringa oleifera and their effect
on blood pressure. Nat. Prod. 57: 1256-1261.

4.Farooq, A., Sajid, L., Muhammad, A. and Anwarul, H.G. 2007.

Moringa oleifera: A food plant with multiple medicinal uses.

Phytother. Res. 21: 17-25.

good source of omega-9 fatty acid, Palmitic acid (7.91%), 3
Behenic acid (5.76%), Arachidic acid (4.31%), Eicosenoic acid
(2.24%), Palmitoleic acid (1.52%), Margaric acid (0.13%) and
Myristic acid (0.15%) and Erucic acid (0.14%). The extracted
oil can be used for various purposes like healthy cooking oil,
essential oil, ingredient in cosmetic products cleanser and
moisturizer.

*Corresponding author
©Youth Education and Research Trust (YERT) jairjp.com Prem Kumar et al., 2022



Journal of Academia and Industrial Research (JAIR)

. Mbikay, M.

Jahn, S. 1989. Using Moringa oleifera seeds as coagulant in
developing countries. J. Am. Wat. Wks. Ass. 8: 43-50.

Janaki, S. and Yamuna Devi, P. 2015. Extraction of cold press
Moringa oil. Int. J. Curr. Res. 7(4): 14956-14957.

Makonnen, E., Hunde, A. and Damecha, G. 2002.
Hypoglycaemic effect of Morings stenopetala aqueous
extract in rabbits. Phytother. Res. 11: 147-148.

2012. Therapeutic potential of Moringa
oleifera leaves in chronic hyperglycemia and dyslipidemia: A
review Front. Pharmacol. 3: 1-12.

. Nambiar, V.S. and Seshadri, S. 2001. Bioavailability trials of

beta-carotene from fresh and dehydrated drumstick leaves
(M. oleifera) in a rat model. Pl. Foods Human Nutrit. 56: 83-
95.

. Olubunmi, A., Olufunke, E., Ayembe, N., Adedamola, O. and
Biliaminu, S. 2018. Antioxidant, proteinase inhibitory and
membrane stabilization potentials of Moringa oleifera seed
oil. FABAD J. Pharm. Sci. 43(2): 91-103.

. Pal, S.K., Mukherjee, P.K. and Saha, B.P. 1995. Studies on

the antiulcer activity of Moringa oleifera leaf extract on
gastric ulcer models in rats. Phytother. Res. 9: 463-465.

. Ram, P. and Rastogi, B.N. 2004. Mehrotra. Compendium of

Indian Medicinal plants. Central Drug Research Institute,
Lucknow and National institute of science communication
and information resources, New Delhi, 4, 484.

13.

16.

20.

33

Ram, P., Rastogi, B.N. and Mehrotra, C. 2006. Compendium
of Indian Medicinal plants. Central Drug Research Institute,
Lucknow and National institute of science communication
and information resources, New Delhi, 2, 468.

. Ross, I.LA. 1999. Medicinal plant of the world: Chemical

constituents, traditional and modern medicinal uses.
Humana Press, Totowa, New Jersey. pp.231-239.
. Saini, R., lyyakkannu, S. and Young-Soco, K. 2016.

Phytochemicals of M oleifera: A review of their nutritional,
therapeutic and industrial significance. 6: 203-256.

Sharma, V. and Paliwal, R. 2013. Isolation and
characterization of saponins from Moringa oleifera
(moringaeceae) pods. Int. J. Pharm. Sci. 5(1): 179-183.

. Singh, D., Arya, P.V., Aggarwal, V.P. and Gupta, R.S. 2014.

Evaluation and the antioxidant and hepatoprotective
activities of Moringa oleifera Lam. leaves in carbon
tetrachloride intoxicated rats. Antioxid. 3: 569-591.

. Stohs, S.J. and Hartman, M.J. 2015. Review of the safety and

efficacy of Moringa oleifera. Phytother. Res. 29: 796-804.

. Sutar, N.G., Bonde, C.G., Patil, V.V., Narkhede, S.B., Patil,

A.P. and Kakade, R.T. 2008. Analgesic activity of seeds of
Moringa oleifera Lam. Int. J. Green Pharm. 2(2): 108-110.
Thurber, M.D. and Fahey, J.W. 2010. Adoption of
M. oleiferato combat under-nutrition viewed through the
lens of the diffusion of innovations theory. Ecol. Food Sci.
Nutr. 48: 1-13.

Cite this Article as:

Prem Kumar, G., Prabhavathi, P., Basant Jain and Urvashi Jain. 2022. Extraction of Moringa oleifera oil by cold press method

and its physiochemical analysis. J. Acad. Indus. Res. 10(3): 30-33.

*Corresponding author

©Youth Education and Research Trust (YERT)

jairjp.com

Prem Kumar et al., 2022




