Role of Syzygium Cumini (Jamun) in cosmetic
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Abstract - Plants have been used since the dawn of time for food, medicine and cosmetic. Plant can have intense effect on the skin, if used properly. A botanical ingredients as a component of a cosmetic may be defined as substance that originates from plants e.g Syzygium cumini  known as ‘Jamun’ belonging to family Myrtaceae. The astringent properties of Syzygium cumini which help to prevent acne, blemishes, pimples etc. It also act as anti-aging, skin conditioning, hair growth promoter, surfactant, color, antimicrobial, antifungal, anti-inflammatory, antibacterial , photo protection agent etc. The main constituent of Syzygium cumini are flavonoids, tannin, essential oil, Gallic acid, oxalic acid, malic acid, betulic acid, terpenoids, saponin etc. Syzygium cumini has pharmacology and Ayurveda properties. With these properties Syzygium cumini can be used in cosmetic preparation. The current review highlights importance of Syzygium cumini in cosmetic.
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I. Introduction:
The term ‘Natural’ means useful raw material that we get from Earth. They occur naturally and human can use to make more complex product which are beneficial to us. The word ‘Herb’ has been derived from the Latin word ‘Herba’. Herb refers to any part of plant like fruit, leaves, seed, flower, bark, stem etc. Since ancient civilization, plant have been used in pharmacology, Ayurveda and medicinal system. Plants contain many complex compounds like flavonoid, tannin, alkaloids, terpenoids and phenols etc. which are beneficial for human. Plant such as Azadirachta indica, Holy Basil, Curcuma longa, Santalum album etc. cure a several common ailments and give beneficial effect for skin and hair. 
There are numerous herbs in India which are used for medicinal and cosmetic properties. Syzygium cumini is one of them which have been used from ancient time in pharmacology and Ayurveda. Jamun is a very common, big evergreen beautiful tree of Indian subcontinent. The scientific name of Jamun is Eugenia jambolana Lam or Syzygium cumini Linn belongs to family Myrtaceae [1]. Different parts of Syzygium cumini such as bark, seed, leaves, fruits [fig.2] have been used in medicine for diabetes, antimicrobial, antifungal, anti-inflammatory etc [2]. The leaves of Syzygium cumini are used to strengthen the teeth and gum [3]. Anthocyanin from Syzygium cumini can be considered a very useful approach to the food, pharmaceutical and cosmetic industries for colorants and beneficial to human health [4]. Syzygium cumini leaves contain tannin, flavonoids and polyphenols which are responsible for antioxidant, antimicrobial, photo protection capacity for a single UV-filter substance [5]. The presence of anthocyanin present in pulp are important in reducing the oxidative stress-induced diseases. Leaf extract of Syzygium cumini also reduce the radiation induced DNA damage in the cultured human peripheral blood lymphocytes [6]. Fruits of Syzygium cumini are used in Siddha, Ayurveda, Unani besides other folklore system of medicine in India as stomachic, astringent, antiscorbutic, diuretic, ant diabetic, enlargement of spleen and chronic diarrhea [7].  Ayurveda properties and pharmacological properties of Syzygium cumini have benefit for human skin, hair and oral care because of presence of phytoconstituent.
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Fig. 1 Syzygium cumini tree [8]                               Fig. 2 Syzygium cumini fruit, seed, leaves, bark [9]


Table 1 showing different names of Syzygium cumini.

Table 1 Synonym of Syzygium cumini [10]

	Latin name
	Syzgium cumini

	English name
	Java plum, black plum

	Hindi name
	Jamun, Jambol, Jambul

	Bengali name
	Kala jam

	Punjabi name
	Jamalu

	Telugu name
	Neredu, Chettu

	Kannada name
	Nerale

	Malayalam name
	Naval



Table 2 showing botanical description of Syzygium cumini.

Table 2 Botanical description of Syzygium cumini [11]

	Kingdom
	Plantae

	Divison
	Angiosperms

	Sub Division
	Eudicots

	Order
	Myrtaceae

	Family-
	Myrtaceae

	Genus
	Syzygium

	Species
	Cumini



II. Origin and distribution:
Syzygium cumini is originated from India or the East Indies. It is found in Thailand, Madagascar, Philippines and some other countries. The plant introduced into sub-tropical region including Florida, California, Algeria and Israel. It also occurs in lower range of Himalayas up to an elevation of 1300 meters and in kumaon hills up to 1600 meters. It is widely grown in the larger parts of India from indo-gangetic plains in the north to Tamilnadu in the south [12, 13].
III. Morphology Character
It is a long lived big evergreen tree, height up to 25-30 meter. The trunk has 3 to 4 meter circumference with a semi spreading crown up to 10 meter in diameter and it is thick and grayish white in color. The branches are wide spreading and bend at the ends. It has deep tap root system and root is wiry, while the lateral roots are numerous, long and distributed down the main root. Leaves are simple, glossy elliptic, pinnately veined with lateral veins close together. It carries with a few flowers in a panicle. Flowers are light yellow and hermaphrodite, carry in the axils of leaves on branchlet, calyx lobes, calyx tube, petals, white spreading, stamens, ovary inferior and 2 celled. Fruit is a berry, purplish red, ovoid and edible [6].



Table 3 Phytoconstituent reported from different parts of Syzygium cumini [14, 15, and 16].

	Sr.No.

	Parts
	Constituents

	1
	Root
	Flavonoid glycosides, and isorhamnetin 3-O-rutinoside.


	2
	Bark
	n-betulinic acid, friedelin, epi-friedelanol, β-sitosterol, Eugenie and fatty acid ester of epi-friedelanol, β-sitosterol, quercetin kaempferol, myricetin, Gallic acid and ellagic acid, bergenins, flavonoids and tannins.  The presence of Gallo- and ellagitannins may be responsible for the astringent property of stem bark.


	3











	Fruit
	 Raffinose, glucose, fructose (Srivastava, 1953), citric acid (Winton, 1935), mallic acid (Lewis, 1956) and Gallic acid.  The sourness of fruits may be due to presence of Gallic acid. (Venkateswarla (1952) and Rastogi &Mehrotra) (2001) reported that the color of the fruits might be due to the presence of anthocyanin namely delphinidin-3-gentiobioside and malvidin-3- laminaribioside along with petunidin-3- .The fruit contains 83.70–85.80 g moisture, 0.70–0.13 g protein, 0.15–0.30 g fat, 0.30–0.90 g crude fiber, 14.00 g carbohydrate, 0.32–0.40 g ash, 8.30–15.00 mg calcium, 35.00 mg magnesium, 15.00–16.20 mg phosphorus, 1.20–1.62 mg iron, 26.20 mg sodium, 55.00 mg potassium, 0.23 mg copper, 13.00 mg sulfur, 8.00 mg chlorine, 80 I.U. vitamin A, 0.01–0.03 mg thiamine, 0.009–0.01 mg riboflavin, 0.20–0.29 mg niacin, 5.70–18.00 mg ascorbic acid, 7.00 mg choline and 3.00 mcg folic acid per 100 g of edible portion. 

	4
	Flower
	Oleanolic acid; two other triterpenoids ellagic acids and flavanols isoquercetin, quercetin, kampferol and myricetin are present in small amounts whereas myricetin-3-L arabinoside, dihydromyricetin and quercetin galactosides have also been isolated (Subramanian & Nair, 1972).


	5
	Leaves
	Acylated flavonol glycosides, quercetin, myricetin, myricitin, myricetin 3-O-4-acetyl-L-rhamnopyranoside, triterpenoids, esterase, galloyl carboxylase, and tannin. 


	6
	Seed
	Glycosides, a trace of pale yellow essential oil, fat, resin, albumin, chlorophyll (Nadkarni 1954), an alkaloid- jambosine (Chopra et al., 1956), Gallic acid, ellagic acid, corilagin and related tannin, 3,6- hexahydroxydiphenoylglucose and its isomer 4,6- hexahydroxydiphenoylglucose, 1- galloylglucose, 3- galloylglucose, quercetin (Bahtia & Bajaj, 1975) and elements such as zinc, chromium, vanadium, potassium and sodium (Ravi et al., 2004). Unsaponifiable matter of seed fat contains β-sitoterol (Gupta & Agrawal, 1970). Dry seeds of Syzygium cumini  have been reported with 11.67% alcohol soluble extractive, 3.397% inorganic (Kar et al., 1999), 40% of water-soluble gummy fiber and 15% of water insoluble neutral detergent fibers (Pandey & Khan, 2002).


	7
	Essential oil
	 α-Pinene, camphene, β-Pinene, myrcene, limonene, cis-Ocimene, trans-Ocimene, γ-Terpinene, terpinolene, bornyl acetate, α-Copaene, β-Caryophyllene, α-Humulene, γ-Cadinene and δ-Cadinene, trans-ocimene, cis-ocimene, β-myrcene, α-terpineol, dihydrocarvyl acetate, geranyl butyrate, terpinyl valerate, α-terpineol, β-caryophyllene, α-humulene, β-selinene, calacorene, α-muurolol, α-santalol, cis-farnesol: lauric, myristic, palmitic, stearic, oleic, linoleic, malvalic, sterculic and vernolic acids. Unsaponifiable matter of the seed fat was also chemically investigated.





IV. Phytochemistry:
In phytochemical ‘Phyto’ is the Greek word for plants. There are many families of phytochemicals and they help the human body in a variety of ways. Phytochemical are nonnutritive plant chemicals that have protective effect and disease preventive properties. Plant chemical will be considered under three main biogenetic classes – terpenoids, alkaloids, and related nitrogen compounds and phenolic [17].
The general properties and use of active constituent present in different plants. All these constituent are found in Syzygium cumini also [table 3]. Therefore it can also be used in cosmetic formulation.

Phenolic: Phenolic are hydroxyl group (-OH) containing class of chemical compounds where the (-OH) bonded directly with aromatic hydrocarbon group. The most important groups of phenolic are flavonoids, polyphenols, and phenolic acids [18]. (Maximilian Nierenstein) studied natural phenols found in different plant species in 1905. Phenolic compound are plant secondary metabolites, they have an important role as defense compounds. It act as antioxidant, antibacterial, anti-inflammatory agents. This compound used for many skin problems like acne, eczema, aging and healing [19]. 
These compound occur in free or glycosylated forms. Esculetin, Umbelliferone, and scopoletin are coumarins used in cosmetic as fragrance and skin whitening products. These compound have antiseptic action and used for skin infection [20].

Phenolic acids: Phenols possess one carboxylic acid functional group. Phenolic acid contain two carbon frameworks- the hydrocinnamic and hydroxybenzoic structure. These are secondary plant metabolites [20].
Activity of phenolic acid
Phenolic acid have been studied mainly for their properties against oxidative damage leading to various degradative disease [21]. These compound are produced in response to different stresses such as infection,wounding,UV radiation, ozone, pollutants etc. polyphenolics are used in cosmetic industry  as a natural additives like natural coloring agent, antioxidant etc[22]. Cosmetic preparation   containing phenolic extract are sold with the claims of ant aging , wound healing and photo protection etc. polyphenols can be cause skin irritation , inflammation, allergic reaction and can induce skin pigmentation defects. Phenolic acid are protectors through reduction of oxidative stress, inflammation and may be important component in cosmetic formulation for post-sun skin care [20].

[image: ]
Fig. 3 Structure of phenolic acid [23].

Flavonoids: Flavonoids are polyphenolic compounds that are present in nature. The six membered ring condensed with the benzene ring is either pyrone or its dihydroderivative. The position of the benzenoid substituents divides the flavonoids into two classes- Flavone and isoflavone [24].
Activity of flavonoids 
Flavonoids are secondary plant metabolites share the chromane ring with tocopherols, these compound show antioxidant activity. In this activity major mechanism is induce direct scavenging of oxygen  and nitrogen free radical, inhibition of oxyradical producing enzymes ,iron chelation and reduction of leukocyte adhesion to the blood vessel wall during tissue inflammation and reperfusion. In cosmetic flavonoids important for skin aging activity. Flavonoids like kaempferol delay skin aging by constrasting enzyme that break down the extracellular matrix, such as collagenase, elastases and hyaluronidases. Phytoestrogen are used to control menopausal problem but they also improve the quality of the skin and slow the effect of aging. Equol use for skin altered states like acne, eczema, skin eruption [20].

[image: ]
Fig. 4 Structure of flavonoid [25].

Tannin: Tannin are heterogeneous group of high molecular weight polyphenolic compounds with proteins, polysaccharides, alkaloids, nucleic acids and minerals etc [26]. Tannins are divided into four group on the basis of its structure- Gallotannins, Ellagitannins, complex tannins, condensed tannins. (Maximilian Nierenstein) studied natural tannins found in different plant species in 1905 [27].
Activity of tannins
Tannins also have important cosmetic properties used in anti-aging skin care to prevent hair loss [28]. Tannin contain precipitate protein which are used for protection of inflamed surface of skin and treatment of burns. It is also act as antimicrobial activity [29].
[image: ]
Fig. 5 Structure of tannin [30].

Alkaloids: The name "alkaloids" was introduced in 1819 by the German chemist (Carl Friedrich Wilhelm Meißner) .Alkaloids contain heterocyclic nitrogen atoms. Alkaloids derives from the alkaline and used to describe any nitrogen containing base. They formed salts with acid [31].
Activity of alkaloids
Alkaloids are responsible for antibacterial and antifungal activity. Pyridine alkaloids have been found to present strong antimicrobial properties and have antioxidant activities due to their ability to act as scavenger of free radicals, hydrogen donation or electron or metal chelating activity [32].
[image: ]
Fig. 6 Structure of Alkaloid [33].
Terpenoids: Terpenoids derived from five carbon isoprene units. Terpenes are found in nature mainly in plant as constituents of essential oils [34]. Terpene hydrocarbon have molecular formula (C5H8)n and they are classified according to number of isoprene units (Gershenzon and Croteau, 1991) [35].
Hemiterpenoids, monoterpenoids, sesquiterpenes, diterpenes, triterpenes, tetraterpenoids
Activity of terpenes
Ancient civilization Egyptian used terpenoids as ointment or for bathing. Plant oils contain terpenes inhibiting species of bacteria [36]. Terpene are used in cosmetic industry for generating flavors and fragrance due to their pleasant scent. Recent reports on analysis of their free radical scavenging capacity have suggested that they can act as antioxidant. Triterpenes are particularly useful compounds for dermatological conditions. Ursolic acid, for example, widely diffused in many plants, is a pentacyclic triterpene used in cosmetic preparations for skin revitalization [20].
[image: ]
Fig. 7 Structure of terpene [37].

Saponin: Saponin are secondary plant metabolites distributed in the plant kingdom. Chemically saponins are steroids, triterpenoids and steroid alkaloids [38]. Saponin that contain one sugar molecule attached at the C-3 position  are called monodesmoside and saponin that contain minimum of two sugar ,one attach to the  C-3 and one at C-22 are called bidesmoside saponin [39].
Activity of saponin
Saponin are known as natural surfactant, they form a stable foam in aqueous solution such as soap. They are also use in shampoo, liquid detergent, toothpaste, and also use as emulsifier and long lasting foaming agent [40]. Extract of saponin use as active ingredient in cosmetic for antioxidant, regenerative, and ant aging properties [20]. 

[image: ]
Fig. 8 Structure of Saponin [41].

Hydroxyl acids: The group of alpha hydroxyl acids (AHAs) also known as fruit acids includes glycolic, citric, malic and lactic acids. AHAs use in skin care therapy for the treatment of wrinkles as exfoliating agents, they induce a thinning effect on the stratum corneum, involving desquamation, cell renewal and collagen synthesis with an increase in the thickness of the dermis [20]. 

V. Pharmacology activities
Antioxidant: Antioxidant play important role by prevent the formation of reactive oxygen species by reducing hydroperoxides and scavenging free radicals. Antioxidant activity may be due to compound such as flavonoids, isoflavones, flavones, vitamin C, E and beta carotene [42]. In phenolic antioxidant activity due to their redox potential which allow them to act as hydrogen donors, singlet oxygen quenchers, metal chelators [43].Methanolic leaf extract of Syzygium cumini rich in phenolic, saponin, flavonoids, and tannins. The antioxidant activities of the methanolic extracts were measured on the basis of the free radical scavenging activity of the stable 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical, following the method described by (Braca et al.) (2001). Sample extract of 0.1 ml was added to 3 ml of a 0.004% of DPPH and the mixture was let stand for 30 min. Absorbance at 517 nm (CE2021, 2000 series CECIL Instruments™ Cambridge, England) was determined after 30 min incubation and the percent inhibition activity was calculated as: % Antioxidant activity = [(AB – AS)/ AB] x100 Where AB is absorbance blank, while AS is absorbance of sample tested [44].
Antimicrobial property: Hydro alcoholic extract of leaves of Syzygium cumini contain tannins and other phenolic constituents which are responsible for antimicrobial property. It has potential against multi resistant and standard strains of Staphylococcus aureus and Pseudomonas aeruginosa may be explored in order to develop a topic antimicrobial therapy to promote skin wounds healing [45]. Jamun is known to be very rich in Gallic and ellagic acid. (Gangadhar et al )., studied the antibacterial activity against E. coli, B. subtilis, P. aeruginosa and S. aureus and inhibitory effect  on glucoamylase of ethanolic extracts isolated at different temperatures from seeds of Syzygium cumini was investigated in vitro. The ethanolic extracts of leaves and aqueous extracts of seeds were found to have very high anti-microbial property for wide range of gram positive and gram negative bacterial strains [46].

Preservation: Syzygium cumini leaf extract may be used as natural preservative ingredients in food and pharmaceutical industries due to their antioxidant and antibacterial properties [47].

Anti-inflammatory: (Muruganandan et al.)(1994) and (slowing et al.)(2001) reported the anti-inflammatory property of bark and leaf. Ethanolic extract of bark and extract of seed of Syzygium cumini has anti-inflammatory property. The stem bark ash of Syzygium cumini mixed with water or oil used as an anti-inflammatory agent and used to treat burns [48, 49]. Ethanolic extract of Syzygium cumini bark has been reported to possess anti-inflammatory activity against histamine, serotonin and prostaglandin. For this study inflammation was induced by individual autacoids insult, Histamine (1mg/ml), serotonin (5-HT, 1mg/ml), Bradykinin (0.02mg/ml) and prostaglandin (PGE2, 0.001mg/ml) was used as inflammogens. When injected in rat paw, ethanolic extract showed anti-inflammatory effects in histamine, PGE2 and 5-HT induced rat paw oedema [50].

Antibacterial: Syzygium cumini essential leaf oil were tested for their antibacterial property. Syzygium cumini leaves, bark and seed are a good source of malic and oxalic acids, tannins which are responsible for antibacterial property. Syzygium cumini fruit polyphenol extract having a broad spectrum antimicrobial activity against pathogenic strains, Staphylococcus aureus, s.aureus, Escherichia coli, Klebsiella pneumonia and Candida albicans minimum inhibitory concentration in the range from 0.5 to 2.5 mg/ml [51]. (Shaikh et al.) have investigated antibacterial activity of ethanolic extracts of Syzygium cumini against gram positive and gram negative organisms. Bhuiyan et al., reported antibacterial activity of methanol and ethyl acetate extracts of the seeds of Syzygium cumini at a concentration of 200 µg/disc against five Gram positive bacteria (Bacillus creus, B. subtalis, B.megateriun, Steptococcus ß – haemolyticus, S. aureus) and nine Gram negative bacteria (Shigella dysenteriae, Sh. Shiga, Sh. boydii, Sh. flexneriae, Sh.sonnei, E. coli, S. typhi B, S. typhi B- 56 and Klebsicella species) by disc diffusion method [52].

Antifungal property: Syzygium cumini seed extract has antifungal property show activity against Candida albicans and Aspergillus Niger [51]. (Chandrasekaran and Venkatesalu) reported that the aqueous and methanolic extracts of Syzygium cumini seeds possess antifungal activity against dermatophytic fungi, i.e., Candida albicans, Tricophyton rubrum, T. mentagrophytes and Microsporum gypseum the methanolic extract is also reported to possess antifungal activity against Aspergillus Niger [53].

Oral property: Syzygium cumini leaves extract has antibacterial property helps in strengthening and preventing teeth and gums from various infection. The branches are used to whiten the teeth. Ash of jamun leaves is used in making tooth powder and manjan [54]. 

Hair growth property: Ethanolic extract of seed and fruit pulp of Syzygium cumini were incorporated in oleaginous base that applied on shaved skin of albino mice. Albino mice were examine for hair growth activity. From this study it can be conclude that the ethanolic extract of fruit pulp have more pronounced effect when compared to the seed extract. Syzygium cumini fruit pulp extract have a significant potency in promoting hair growth [55].

Coloring property: Syzygium cumini bark contain 13-19% tannins. It has perform in tanning and yield brown dye used in coloring. Syzygium cumini fruit contain high level of anthocyanin  cab be good source of natural colorant for pharmaceutical industries [56,4] Total anthocyanin content was determined by the spectrophotometric method (Esti et al. 2002). Sample of 10 mg powder were extracted with twice the time of 10 ml of HCl/ water/ethanol solution (1/29/70). The sample extract was then centrifuged for 10 min at 10,000g and recorded in a Beckman D Estimation U-640 spectrophotometer (Beckman Coulter, Fullerton, USA). Total anthocyanin content was expressed as cyanidin-3-rutinoside [57]

VI. Cosmetic uses 
Syzygium cumini contain phytoconstituent like tannin, flavonoids, phenols, alkaloids, terpenoids which can provide cosmetic property due to which it can be used in various cosmetic products.
Syzygium cumini  fruits which attributes to its antioxidant and free radical scavenging activity due to the presence of high level of anthocyanin content. However, many studies have conclusively shown that the majority of the antioxidant activity may be due to compounds such as flavonoids, isoflavones, flavones and anthocyanin rather than the traditionally considered vitamins C, E and β-carotene [58]. According to Yamaguchi, the flavonoids show antioxidant and ant aging properties but also protect the skin from UV radiation. In phenolic antioxidant activity due to their redox potential which allow them to act as hydrogen donors, singlet oxygen quenchers, and metal chelators [43]. Blue light is high energy visible light emitted from phone or screens which cause wrinkle, acne pigmentation via free radical generation induce oxidative stress in live skin which leads to damage DNA causing inflammation and breakdown of collagen and elastin. To prevent damage of caused by blue light use natural antioxidant. Syzygium cumini extract has antioxidant property it prevent formation of reactive oxygen species by free radicals. Methanolic leaf extract of Syzygium cumini was rich in phenolic, saponin, flavonoids, and tannins. Syzygium cumini of methanol extract and leaf essential oil cab be considered good sources of natural antioxidants[59,60,61].Syzygium cumini oil is used as an antiseptic and as a perfume in cosmetic [62]. Jamun contain thiamine (vitamin B1) [63] use for Fragrance Ingredient; Skin-Conditioning Agent. The presence of vitamin C  is beneficial for fair skin complexion. Syzygium cumini can help lighten skin pigmentation .It help to purifying your blood and keeping your skin clean and glowing. It is rich in iron and also improves the hemoglobin content in the body. Astringency of the fruit is due to presence of phenolic compounds. Its astringent property makes it able to keep oily skin fresh, smooth and acne free [64].   Due to the presence of oxalic acid, Gallic acid, malic acid, tannins, betulic acid and etc . Syzygium cumini root, bark, flower, and leaves contain terpene mainly sesquiterpene are volatile compound. Saponin and triterpene having both hydrophilic and lipophilic properties [65].
 The antibacterial property of its leaves helps in strengthening as well as preventing teeth and gums from various infections [54]. Syzygium cumini fruit pulp extract have a significant potency in promoting hair growth [55]. Syzygium cumini fruit contain high level of anthocyanin cab be good source of natural colorant for cosmetic processing industries. The bark contains 13 - 19% tannins it has served in tanning and also yields a brown dye that has been used in coloring [56, 4].  Syzygium cumini extract exhibited a significant photo protection capacity for a single UV-filter substance [66].
Work should also be done on the methods of preservation of this fruit like other valuable fruits because it is full of nutrition particularly phytochemicals.
VII. Conclusion
Syzygium cumini is a very common, big evergreen beautiful tree of Indian subcontinent. Since ancient time Syzygium cumini is used for pharmacological action, Ayurveda and medicinal uses. Scientific studies conducted of phenol for UV radiation showed [66], it can be utilised in cosmetics. Syzygium cumini contains complex mixture of many plant metabolites, such as alkaloids, glycosides, terpenoids, flavonoids, anthocyanin, and tannins. Extract of syzygium cumini with these constituents can be used in appropriate formulation of cosmetic product to prevent acne, blemishes, wrinkles and pimples and can be used as anti-aging, skin conditioning, hair growth promoter, strengthen teeth, surfactant, photo protection, antimicrobial etc .The present review highlights on the use of syzygium cumini for skin and hair benefits which help to formulate cosmetic products. Its properties can be explored in cosmetic industries to use in various cosmetic formulation.
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