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ABSTRACT

Kokum (Garcinia indica) is an ancient fruit which is widely consumed in the form of sarbat in a western ghat
of India. Kokum is a fruit tree of culinary, pharmaceutical, nutraceutical uses. Kokum has a long history in
Ayurvedic medicine as it was traditionally used for treatment of different health related problems like sores,
dermatitis, diarrhea, dysentery, ear infection and to facilitate digestion. Kokum seeds are used for oil
extraction. Kokum fruit has an antioxidant, acidulant and appetite stimulant properties that helps to fight
against cancer, paralysis, ageing, obesity, ulcer etc. Kokum fruit is a good digestive tonic and used to
overcome the skin related problems. It is also used for the preparation of the products like Kokum syrup,
Sharbat, Butter, Aamsul, beverages. The aim of this paper was to present an overview of the nutritional value,
health benefits, traditional uses and its application in food industry.
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INTRODUCTION

Kokum (Garcinia indica Choisy) is one of the important indigenous tree spice crops originated and
grown in Western Ghats of India, South Konkan region of Maharashtra, Coorg, Wynad and Goa and is found
in evergreen and semi evergreen forests and as a home garden tree.(1) It is mostly found in the western
peninsular coastal regions and the adjoining Western Ghats in the state of Maharashtra, Goa, Karnataka and
Kerala as well as parts of Eastern India in the states of West Bengal, Assam and North Eastern Hill region,
but is today found growing in other parts of peninsular India.(2) Kokum is a slender but very sturdy evergreen
tree and does not need elaborate irrigation or use of fertilizers, pesticides or herbicides. Kokum trees are
generally found growing in the riversides, forests, wastelands. Plantlets can also be generated by adventitious
bud differentiation on mature seeds and by in vitro propagation (Nayak et al.,2010). It is an under exploited
tree and generally known as Kokum tree, Wild mangosteen and Goa butter tree .(2) The locally Kokum has
different names such as, Kokum in Hindi, while bheranda, bhiranda, kokamba, kokambi, ratamba, ratambi,
tambada amba in Marathi. In Tamil it is known as murgal, murgal-mara and in Malayalam it is known as
kaattampi kokkam, in Kannada it is called murgina, punarpuli, devana huli. Tintali in Oriya and Kokum or
bhirind in Gujarati and Konkani. In Sanskrit it is known with different names such as vrikshamia, amlabija,
amlapura, amlashaka. (3)
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Fruit kokum, rind and seed have many applications such as culinary, foods, fruit drinks,
pharmaceuticals and industrial.(1) The majority of the essential oil of kokum is concentrated in the leaves and
flowers; there are small amounts of essential oils in the branches and stems, but the quantities are not
commercially significant. This plant particularly used for flavours, aromas and medical purposes.(4) Garcinia
indica or Kokum is known to be a rich source of anthocyanin. Cyanidin-3-glucoside and cyanidin-3-
sambubioside are the major pigments present in kokum, and is reported to occur in the ratio of 4:1 [4] .
Garcinia indica, is an indigenous, endemic and underutilized perennial medicinal fruit tree.(5) Garcinia
species out of 350 species estimated worldwide (Whitemore, 1g73; Stevens, 2001). InIndia, 30 species were
reported by T.Anderson in Flora of British India (1824) and subsequently, Sharma & Sanjappa (19g3)
included 35 species in the Flora of India.Among the 35 species reported by Mahesh-wari (1964), 15 species
are shown to be found in the North-East India. Kanjilal et al. (1984-40) reported 9 species from undivided
Assam.Kar et al. (2008) reported 8 species from the Sonitpur district of Assam. The members of the genus
Garcinia L. are potential, highvalue medicinal plants and have anti-microbial activity (Anonymous 2002).
G. indica is an important medicinal plant distributed mainly in peninsular India(Sutar et al. 20L2). The rind
of the fruit contains Hydroxy Citric Acid (HCA), garcinol and the colouring pigment anthocyanin. HCA,
which is claimed to have fat-reducing properties, is often used to reduce obesity(Lopes 2007). The plant has
been mentioned in Ayurveda for treatment of liver disorders,dysentery, sunstroke, cancer and heart diseases
etc. (Deorc et g.t. 20]1)" Garcinia' species are commonly known as "Thelzera" by Assamese people in Assam
and have rich
traditional uses (Baruah & Borthakur 2012).(6)

fig no 1- kokum (Garcinia indica) fruit

1.2 TAXONOMIC CLASSIFICATION
Domain — Eukaryote

Kingdom — Plantae

Subkingdom- Tracheobionta- Vascular plants
Class- Manoliopsida

Sub division — Spermatophyta -Seed plants
Order- Malpighiales

Family- Clusiaceae — Mangosteen family
Genous- Garcinia

Species- G.indica choisy

IJNRD2407152 International Journal Of Novel Research And Development (www.ijnrd.org) b524



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 7 July 2024| ISSN: 2456-4184 | INRD.ORG

2.Geographical distribution

Kokum (Garcinia indica) is also known by different English names such as wild mangosteen or red
mango. In India, it is known by names such as Bindin, Biran, Bhirand, Bhinda, Katambi, Punarpuli, Ratamba
or Amsool.(7) The tropical humid rainforests of Western Ghats in South India is the predominant place for
growth of Garcinia indica with elevation of around 800 meters. It is a slender tree with drooping branches.
November to February gokumis
flowering and from April to May ripening occurs. About 30 to 50 kg of fruit can be obtained
after 15 years properly cared single plant. The ripe Kokum fruit is red or dark purple colored
containing 3-8 large seeds. The diameter of the spherical gokum fruit is 2.5 to 3.0 cm.(8)

3. Chemical Composition of Kokum

Kokum rind contains three important chemical constituents’ viz, Garcinol, Hydroxycitric acid and
anthocyanin pigment. Garcinol is a fat soluble yellow pigment; Hydroxycitric acid is used as an acidulant and
physiologically active compound has been shown to significantly reduce body weight. Chemical composition
of the kokum fruit is mentioned in Table 2.

3.1 Garcinol

Garcinol is a polyisoprenylated benzophenone derivative and contains phenolic hydroxyl groups. This
makes it active antioxidant. It is also called as camboginol, a triisoprenylated chalcone. It has B-diketone
moiety and thus resembles a known antioxidant viz. curcumin (Pan et al., 2001). Molecular weight of Garcinol
is 602 (C38H5006) and its melting point is 122°C (Nayak et al., 2010). It is crystallized out from hexane
extract of the fruit rind. The absorption
spectral data and molecular formula indicate relation to isomeric xanthochymol and in terms of optical rotation
to cambogin. The 1, 3-diketone systems is enolisable since presence of two isomeric trimethyl ethers. The UV
spectrum of garcinol shows that 1, a 3-diketone system is conjugated to the 3, 4-dihydroxybenzoyl moiety.
The IR spectrum of trimethyl ethers shows there is presence of saturated carbonyl group and two a, B-
unsaturated carbonyl groups. Some features of the garcinol molecule indicate it can be derivable from
Maclurin (2,4,6,3',4'- pentahydroxybenzophenone) and five isoprenyl units (Padhye et al., 2009). The general
structure of garcinol is shown in Fig 2.
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3.2 Hydroxy citric Acid (HCA)

Hydroxy citric acid (HCA) is mainly found in the fruit. It is also known as garcinia acid and has a large
number of commercial applications. It is shown that HCA can inhibit ATP-citrate lyase (EC 4.1.3.8 an
important enzyme in Kreb’s Cycle) which is needed for conversion of carbohydrates into fat. [41] HCA have
been extensively studied for its unique regulatory effect on fatty acid synthesis, lipogenesis, appetite, and
weight loss. [41,49] HCA consumption was reported to enhance fat mobilization and fat burn-ing. [50] The
HCA is used as an ingredient in anti-obesity formulations. The derivativesof HCA have been incorporated
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into a wide range of pharmaceutical preparations forclaimed purpose of enhancing weight loss, cardio
protection, and endurance in exercise. HCA comprises of citric acid with a hydroxyl group at the second
carbon. [51] HCA canbe determined by HPLC or by titration method. The major organic acid in leaves
andrinds are found to be HCA, which is in the range of 4.1-4.6 and 10.3-12.7%, respec-tively. Minor
quantities of hydroxycitric acid lactone and citric acid are also presentalong with the HCA. [52]
A process for large-scale isolation of HCA was demonstrated by Ibrahim and co-workers [53] from the
fresh/dried rinds of Garcinia indica, Garcinia combogia and Garcinia atorvirdis. The dry rinds of the fruit
were sliced and soaked in boiling water for about 20 h. The aqueous sodium hydroxide was added to the
extract at around 80°C. Methanol was added to the extract until two layers are formed. The lower layer
contained the sodium salt of HCA, which was separated and neutralized by hydrochloric acid. Further, acetone
was added to filtrate to obtain pure crystals of HCA.
Athermal process of obtaining concentrated HCA using osmotic membrane distillation (OMD) was employed
by Anandaramakrishnan and coworkers. [54] Garcinia extract were extracted from Garcinia fruit rinds with
deionized water. The extract was subjected to concentrate using OMD in a co-current flat membrane module
using micro porous hydrophobic polypropylene membrane. HCA was concentrated from 6.0-62°Brix, with-
out any formation of HCA lactone in this process. This process involves no phase change and can be operated
at ambient temperature and pressure and hence no thermal damage of the desired product takes place.(9)

3.3 Anthocyanins

The two major anthocyanin pigments found in Kokum are characterized as cyanidin-3-glucoside and
cyanidin-3-sambubioside. They have been identified by thin layer chromatography as well as HPLC, mass
and NMR spectroscopy [5,9]. Anthocyanins constitute approxi-mately 2.4% of the total fruit biomass. These
pigments can scavenge free radicals and are water soluble. They can be extracted from the fruit rind by
hydraulic press using 1% acidified water as a solvent [5]. The monomeric anthocyanins in Kokum can be
measured using

pH differential method [10]. Anthocyanins are group of important compounds which are part of flavonoids
and responsible for red and purple colours in fruits. Chemically, anthocyanins are based on a C-15 skeleton
with a chromane ring having a second aromatic B-ring in position 2 (C6-C3-C6).

4.Ayurvedic and Industrial application of kokum

n traditional medicine, kokum has a long history of uses in the Indian Ayurveda. The leaves and fruits are
well known for their sour and astringent taste, thermogenic, constipating and digestive. The herbal
preparations made from kokum rinds are used in the treatment of inflammatory ailments, for rheumatic pains
and bowel complaints. The fruit is considered to be antihelmintic and cardiotonic [4]. The Kokum agal (Juice)
and squash made out of the rind is used to cure various diseases such as piles, haemorrhoids, colic problems,
ulcers, inflammations, treat sores, dermatitis, diarrhoea, dysentery, ear infection, etc. It is also used to facilitate
digestion and to prevent over perspiration or hyper perspiration [4]. Kokum is a natural antacid and the
preparation rind, yogurt and salt is supposed to relieve gastric ulcerations and burning sensation [4]. The
Kokum butter is useful in dysentery, diarrhoea, phthisis pulmonalis and scorbutic diseases. Application of
kokum butter on the skin is known to possess wound healing property and to be useful in ameliorating
ulcerations, fis-sures of the lips, hands, chapped skin and inflammatory sores [4].

The kokum rinds are commercially used to prepare concentrated syrups, which on appropriate dilution gives
the ready to use cool health drinks especially during the off-season. The local community of Goa, also uses
the rinds for prepare wine. Dried rinds are powdered and marketed to be used as acidulant for traditional
curries [5]. Kokum butter isolated from the seeds is in great demand in confectionery, medicines and cosmetic
industries. Kokum butter has fatty acid and triacylglycerol compositions, tolerance toward milk fatand
solidification properties similar to those of cocoa butter [6].

These properties are considered ideal in confectionary industry and kokum is used as a replacement to cocoa
butter in the prepa-ration of chocolates [6]. Studies have also shown that kokum butter when used along with
cocoa butter increases the heat-resistanceproperty of cocoa butter and chocolate and is helpful in preventing
the heat induced softening and loss of consistency of chocolates [6-7].The kokum butter is also of use in the
production of soaps and candle [5,8].
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tablel: name of kokum fruit

difference)

Language Name
English kokum, Goa butter tree, Kokum butter tree
Sanskrit Vrikshamia, Vrikshamla, Amlabija,
Raktavikshamla, Amlapura, Amlashaka
Hindi Kokum
Marathi Bheranda
Tulu Punarpul
Tamil Bhiranda, Murgal, Murgal-mala
Malayalam Kaattampi
Sinhala Goraka
Kannada Murgina, Punarpuli,Devana huli
Oriya Tintail
Guijarati Kokum
Kokani Bhirind
(Chemexcil, 1992 and Chandran, 1996).
table2:chemical composition of kokum
Nutrients Quantity(%) Nutrients Quantity(%)
Mositure 80 Starch 1
Proteins(Nx6.25) 1.92 Pigments 2.40
Crude fat 10 Tannin 2.85
Crude fiber 14.28 Pectin 571
Total ash 2.57 Ascorbic Acid 0.06
Carbohydrates(by 35 Hydroxyl citric acid | 22.80

(Krishnamurthy et al. (1982)

table3: traditional uses of kokum(Garcinia Indica)

Traditional uses

Plant parts used

Digestive Fruit

Anti-dysentery Fruit, Rind and leaves
Antacid Kokum Rind and leaves
Anti-diarrheal Fruit, Rind and leaves
Anti-piles Fruit, Rind and leaves
Anti-colic Rind and Leaves
Anti-obesity (Fruit) Fruit

Anthelmintic Fruit

Anti-asthmatic Fruit

Cardiotonic Fruit
Hepatoprotective Fruit

Anti-tumor Fruit
Anti-hyperplasia Leaves

Wound healing Kokum Butter
Analgesic Rind,Fruit

Anti- inflammatory Rind

Anti-dermatitis Rind

Anti-perspirant Rind

Astringent Leaves Fruits and Leaves
Demulcent Kokum butter
Anti-ulcer Rind

(Jagtap et al. 2015)
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5.Antifungal activity

Garcinia indica extract has both antifungal and antibacterial properties and has potential for use as a
biopreservative in food applications and therapeutic agent in cancer treatment.Study revealed that kokum rind
extracts showed antifungal effects against Candida albicans, Penicillium sp. And Aspergillus flavus
(\Varalakshmi et al. 2010).

6. In vitro antioxidant study
DPPH radical scavenging activity:

The free radical scavenging activity of G. indica fruit extract was determined in vitro by slightly
modified method using a 96 well microtiter plate (Sulaiman et al., 2011). Briefly, 100 pL of various
concentrations of extract (6.25-200 ug mLG1) or ascorbic acid were added in DMSO and 100 uL of DPPH
(200 uM) solution was added to each well. The plates were incubated at 37°C for 30 min without exposing to
light. The absorbance was read at wavelength of 540 nm using a microtiter plate reader. And the percentage
inhibition was calculated using equation (Abs-absorbance).

7.Anti-Cancer Agents

t was found that garcinol from kokum suppresses colon carcinogenesis in rats by inhibiting inducible
nitric oxide synthase (iNOS) and cyclooxygenase (COX-2) enzymatic reactions. Histone acetyltransferase
(HATSs) has a key function in the modulation of gene transcription, cellular differentiation and cellular
proliferation. However, if the HAT enzyme is altered, this affects the cell cycle or gene transcription causing
cancer, neurodegenerative diseases, or other neurological syndromes. Balasubramanyam et al.(2004) have
demonstrated that garcinol from kokum inhibits HAT activity and induces cell apoptosis. Hence, this
investigation suggested that the garcinol from kokum acted as an anti-cancer agent by inhibiting HAT activity
and instigating apoptosis.

8.Antioxidant Activity

Antioxidants are micronutrients that have gained importance in recent years due to their ability to
neutralize free radicals or their actions. Free radicals have been implicated in the etiology of several major
human ailments, including cancer, cardiovascular diseases, diabetes and arthritis. Due to the recent trends in
nutrition towards development of healthy foods in the form of ‘functional foods’, one of the desirable
properties in a dietary component is considered to be its antioxidant effect (Mishra et al., 2006).

Many therapeutic effects of the kokum fruit have been described in traditional medicine based on
Ayurveda. These include its usefulness as an infusion, in skin ailments such as rashes caused by
allergies,treatment of burns, scalds and chaffed skin, to relieve sunstroke, remedy for dysentery and mucous
diarrhea, an appetizer and a good liver tonic, to improve appetite and to allay thirst, as a cardiotonic and for
bleeding, piles, dysentery, tumours and heart diseases. One of the ingredients of kokum, hydroxycitric acid
(HCA), has been patented for use as a hypocholesterolaemic agent.HCA is a potential anti-obesity agent.
Hydroxycitric acid and its derivatives are useful in the treatment of obesity (Jena et al., 2002).

9.Anti-Ulcer Activity

Gastric and duodenal ulcers are illnesses that affect a considerable number of people in the world and
they are induced by several factors like stress, smoking,alcohol consumption, nutritional deficiencies and
ingestion of non steroidal-anti-inflammatory drugs (NSAIDs) e.g. In domethacin, has side effects such as
gastrointestinal irritation, erosion, bleeding, ulceration and perforation (Basil and Howard, 1995; Loguercio
etal., 1993; Naito et al., 1998; Nash et al., 1994; Sagar and Ahamed, 1999; Suleyman et al., 2002). Although
a number of antiulcer drugs such as H2 receptor antagonists, proton pump inhibitors and cytoprotectants are
available for ulceration all these drugs have various undesirable effects such as arrhythmias, impotence and
hematopoietic changes and limitations (Ariyoshi et al.,1986; Del et al., 1985; Satoh et al,, 1988).

The fruits of Garcinia indica have been suggested in the Indian system of medicine for a number of
diseases. These include its usefulness as an infusion,in skin rashes caused by allergies, treatment of burns,
torelieve sunstroke, remedy for dysentery and mucous
diarrhea, an appetizer and antiulcer, liver tonic, to allay thirst and as a cardiotonic (Deore et al., 2011). The
outer rind of the fruits of Garcinia indica has been shown to be antioxidant activity (Devasagayam et al., 2006;
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Khare 2007; Kirtikar and Basu, 1991; Sheth etal., 2006). Garcinol a polyisoprenylated benzophenones, has
antioxidative, chelating, freeradical scavenging, antiglycation, anticancer,anti-inflammatory and antiulcer
activities (Lin and Liao,
2005; Ho et al., 2002; Yamaguchi et al., 2000). One of the ingredients of kokum, hydroxycitric acid (HCA),
has been patented for use as a hypocholesterolaemic agent(Heymsfield et al., 1998; Mattes and Bormann,
2000; Sakariah et al., 2002). Kokum contains othercompounds with potential antioxidant properties include
citric acid, malic acid, polyphenols, carbohydrates, anthocyanin flavonoids and ascorbic acid (Cadenas
andPacker, 1996; Peter, 2001; Einbond et al., 2004;Rastogi and Nayak, 2010; Yoshikawa, 2000).

10. In vitro anti-inflammatrory activity
HRBC Membrane Stabilisation Method
The Human red blood cell membrane stabilisation was used to determine the in vitro anti-

inflammatory activity. The blood sample was collected from healthy humanvolunteers (who has not consumed
any NSAIDS for period of 2 weeks).Collected blood sample was mixed with equal volume of Alsever
solution(2% dextrose, 0.8% sodium citrate, 0.5% Citric acid and 0.42% of Sodium chloride) and the centrifuge
at 3000 rpm. The packed cells were washed with isosaline and 10% suspension was made. Different
concentration of the extracts were prepared (10-1000ug/ml) using DMSO to all the above solution add 1ml
Phosphate buffer, 2ml of hyposaline and 0.5ml of HRBC Suspension. All the above solution were incubated
37 o C for 30 minutes and centrifuge at 3000 rpm for 20 minutes. The clear supernatant liquid was estimated
using UV visible spectrophtometer at 560 nm. Reference standard used are Diclofenac sodium.(10)
Cosmetic Application of Kokum

Kokum has emollient property, it is used as a natural moisturizer to keep skin supple and silky smooth.
Effective for treatment for severely dry skin, ulceration and fissures of lips, hands, feet, etc. Kokum butter is
also nutritive and astringent. Uses include candle, soap, ointments and other pharmaceutical purposes.

RESULTS AND DISCUSSION

Inflammation is a common phenomenon and it is a eaction of living issue towards injury. Phytochemical
screening indicates the presence of flavonoids, tannin, saponins, glycosides etc. In this current research work
invitro anti-inflammatory, antiarthritic activity was performed using HRBC Membrane stabilization method
and protein Denaturation method. HRBC is similar to lysosomal membrane and its stabilization implies that
the extract may as well stabilize lysosomal membrane.

Conclusions

The consumption of kokum by various processed form has increased tremendously due to its reported
health benefits. The kokum and its derivates, such as dried rind powder, sarbat, solkadhi, and butter from seed
are rich sources of several high-value compounds with potential beneficial physiological activities. The rich
bioactive profile of kokum makes it a highly nutritious and desirable fruit crop. The research evidences that
kokum and its extract may protect against and even improve several diseases including cholesterol,
antioxidant, digestion tonic, paralysis; it may even help to prevent and arrest the development of certain
cancers, in addition to protecting the health of mouth and skin. The kokum rind has also medicinal value and
used in the treatment of piles, dysentery, tumours and heart complaints. Apart from the medicinal values
kokum has the lot of the processing value. The different value added products are prepared from the processing
of kokum e.g. kokum sarbat, kokum solkadhi, agal, amsul, butter etc.

REFERENCES

1. Swami SB, Thakor NJ, Haldankar PM, Kalse SB. kokum and Its Many Functional Components as
Related to Human Health: A Review. Compr Rev Food Sci Food Saf. 2012;11(6):565-76.

2. Chate MR, Kakade SB, Neecha VS. Kokum ( Garcinia indica ) Fruit : A Review. 2019;38(4):329-32.

3. Ranveer R, Sahoo A. Bioactive Constituents of Kokum and its Potential Health Benefits. Nutr food
Toxicol. 2017;1(6):236-44.

4, Jagtap P, Bhise K, Prakya V. A Phytopharmacological Review on Garcinia indica. Int J Herb Med.

IJNRD2407152 International Journal Of Novel Research And Development (www.ijnrd.org) b529



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 7 July 2024| ISSN: 2456-4184 | [JNRD.ORG
2015;3(4):2—7.

5. Vasundhara M, Radhika B, Thara BS, Priyanka R, Jayaram A. Organic colours for Ayurvastra from
kokum fruits and rinds. J Med Plants Stud. 2016;4(6):104—7.

6. Shaikh SS. Formulation of herbal ointment for assessment of wound healing activity from leaves. Int J
Pharm Chem Anal. 2022;9(2):79-86.

7. HD* R. Research Article Plant Profile, Phytochemistry and Pharmacology of. 2014;27(66):376-81.

8. Kavitha K, Krishnamoorthy BS, Dhanalakshmi J. Chemical Constituents and Important Applications
of Garcinia Indica - A Review. 23(10):611-29.

9. Nayak CA, Rastogi NK, Raghavarao KSMS, Nayak CA, Rastogi NK, Raghavarao KSMS. Bioactive Constituents
Present in Garcinia Indica Choisy and its Potential Food Applications : A Review INDICA CHOISY AND ITS
POTENTIAL FOOD APPLICATIONS : A REVIEW. 2010;2912(May).

10.  In Vitro. 2014;28(28):162-3.

11. Popa VI, Dumitru M, Volf I, Anghel N (2008) Lignin and polyphenols as allelochemicals. Ind Crops
Products 27: 144-149.

12. gnat I, Volf I, Popa VI (2011) A critical review of methods for characterisation of polyphenolic

compounds in fruits and vegetables. Food Chem 126: 1821-1835.

13. Ahmat N, Azmin NFN, Ghani NA, Aris SRS, Sidek NJ, et al. (2010) Bioactiven Xanthones from the

Pericarp of Garcinia mangostana. Middle-East J Sci Res 6: 123-127.

14. Ko MJ, Cheigh CI, Cho SW, Chung MS (2011) Subcritical water extraction of flavonol quercetin from

onion skin. J Food Eng 102: 327-333.

15. Pourali O, Asghari F, Yoshida H (2010) Production of phenolic compounds from rice bran biomass under

subcritical water conditions. Chem Eng J 160: 259-266.

16. Blainski A, Lopes GC, Palazzo de Mello JC (2013) Application and Analysis of the Folin Ciocalteu

Method for the Determination of the Total Phenolic Content from Limonium Brasiliense L. Molecules 18:

6852-6865.

17. Alzamora SM, Salvatori D, Tapia SM, Lopez-Malo A,Welti- Chanes J and Fito P (2005). Novel functional

foods from vegetable matrices impregnated with biologically active compounds. Journal of Food Engineering,

67: 205-14.

18. Anbu S (2005). Market opportunities for tamarind. In National Consultation Meeting on Underutilised

Fruits, 2nd December 2005, Pune, India. Pp. 75-79.

19. Antony JIX, Josan PP and Shankaranarayana ML (1998).Quantitative analysis of hydroxycitric acid

andhydroxycitric acid lactone in garcinia fruits andgarcinia products. Journal of Food Science and Technology,

35(5): 399-402.

20. Ariyoshi I, Toshiharu A, Sugimura F, Abe M, Matsuo Yand Honda T (1986). Recurrence during main

tenance therapy with Histamine H2 antagonist in cases ofgastric ulcer. Universal Journal of Medicine, 28:69-

74.

21. Arora RK and Nayar ER (1984). Wild relatives of cropplants in India. NBPGR Science Monograph No.

7,New Delhi: National Bureau of Plant GeneticResources, India.

22. Aslam MN, Lansky EP and Varani J (2005). Pomogranateas a cosmeceutical source: Pomogranate

fractions promote proliferation and procollagen synthesis andinhibit matrix metallo proteinases-1 production

inskin cells. Journal of Ethnopharmacology,103:311-318.

23. Azevedo J, Fernandes I, Faria A, Oliveira J, Fernandes A,de Freitas V and Mateus N (2010).

Antioxidantproperties of anthocyanidins,anthocyanidin-3-glucosides and respective portisins.Food Chemistry,

119: 518-523.

24. Baliga, M.S., H.P. Bhat, R.J. Pai, R. Boloor and P.L. Palatty,2011. The chemistry and medicinal uses of

theunderutilized indian fruit tree Garcinia indica choisy(kokum): A review. Food Res. Int., 44: 1790-17909.

25. Das, N., M.E. Islam, N. Jahan, M.S. Islam and A. Khan et al.,2014. Antioxidant activities of ethanol

extracts andfractions of Crescentia cujete leaves and stem bark andthe involvement of phenolic compounds.

BMCComplementary Altern. Med., Vol. 14. 10.1186/1472-6882-14-45. Kedare, S.B. and R.P. Singh, 2011.

Genesis and developmentof DPPH method of antioxidant assay. J. Food Sci.Technol., 48: 412-422.

26. Liu, C., P.C.L. Ho, F.C. Wong, G. Sethi, L.Z. Wang andB.C. Goh, 2015. Garcinol: Current status of

itsanti-oxidative, anti-inflammatory and anti-cancer effects.Cancer Lett., 362: 8-14.

27. Shukla, S., A. Mehta, P. Mehta and V.K. Bajpai, 2012.Antioxidant ability and total phenolic content of

aqueousleaf extract of Stevia rebaudiana Bert. Exp. Toxicol.Pathol., 64: 807-811.

28. Sulaiman, S.F., N.A.M. Yusoff, I.M. Eldeen, E.M. Seow,A.A.B. Sajak, Supriatno and K.L. Ooi, 2011.

Correlationbetween total phenolic and mineral contents withantioxidant activity of eight Malaysian

bananas(Musa sp.). J. Food Compos. Anal., 24: 1-10.

IJNRD2407152 International Journal Of Novel Research And Development (www.ijnrd.org) b530



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 7 July 2024| ISSN: 2456-4184 | [J]NRD.ORG
29. Vasanth, K., K. llango, R. MohanKumar, A. Agrawal andG.P. Dubey, 2014. Anticancer activity of
Moringaoleifera mediated silver nanoparticles on human cervicalcarcinoma cells by apoptosis induction.
Colloids Surf. B:Biointerfaces, 117: 354-3509.
30. Shukla, S., A. Mehta, P. Mehta and V.K. Bajpai, 2012.Antioxidant ability and total phenolic content of
aqueousleaf extract of Stevia rebaudiana Bert. Exp. Toxicol.Pathol., 64: 807-811.
31. Yamaguchi, F., M. Saito, T. Ariga, Y. Yoshimura andH. Nakazawa, 2000. Free radical scavenging activity
andantiulcer activity of garcinol from Garcinia indica fruitrind. J. Agric. Food Chem., 48: 2320-2325.
32. Chatterjee A., et al. “Antimicrobial effects of antioxidants with and without clarithromycin on Helicobacter
pylori”. Molecular andCellular Biochemistry 270.1-2 (2005): 125-130.
33. Lenta BN., et al. “Leishmanicidal and cholinesterase inhibiting activities of phenoliccompounds from
Allanblachia monticola andSymphonia globulifera”. Molecules 12.8 (2007): 1548-1557.
34. Padhye S., et al. “Emerging role of Garcinol, the antioxidant chalcone from Garcinia indica Choisy and
its synthetic analogs”. Journalof Hematology and Oncology 2 (2009): 38-49.
35. Chandran., et al. “Nature watch: The Kokum tree.” Resonance 1 (1996): 86-89.
36. Baliga and Katiyar SK. “Chemoprevention of photocarcinogenesis by selected dietary botanicals”.
Photochemistry PhotobiologicalSciences 5.2 (2006): 243-253.
37. Nayak CA., et al. “Bioactive constituents present in Garcinia indica Choisy and its potential food
applications: A review”. International Journal of Food Properties 13 (2010): 441-453.
38. Reddy SY and J V Prabhakar. “Cocoa butter extenders from Kokum (Garcinia indica) and Phulwara
(Madhuca butyracea) butter”.Journal of the American Oil Chemists’ Society 71.2 (1994) 217-219.
39. Jena BS., et al. “Chemistry and Biochemistry of (-)-Hydroxyecitric Acid from Garcinia”. Journal of
Agricultural and Food Chemistry 50.1(2002): 10-22.
40. Pan MH., et al. “Induction of apoptosis by garcinol and curcumin through cytochromeCrelease and
activation of caspases in humanleukemia HL-60 cells”. Journal of Agricultural and Food Chemistry 49.3
(2001): 1464-1474.
41. Mishra A., et al. “Antioxidant activity of Garcinia indica (kokam) and its syrup”. Current Science 91.1
(2006): 90-93.
42. Sang S., et al. “Chemical studies on antioxidant mechanism of garcinol: Analysis of radical reaction
products of garcinol and their antitumor activities”. Tetrahedron 57.50 (2001): 9931-9938.
43. Selvi, AT., et al. “Inhibition of growth and aflatoxin production in Aspergillus flavus by Garcinia indica
extract and its antioxidant activity”. Food Microbiology 20.4 (2003): 455-460.
44. Ahmad A., et al. “Apoptosisinducing effect of garcinol is mediated by NF-kappaB signaling in breast
cancer cells”. Journal of CellularBiochemistry 109.6 (2010): 1134-1141.
45. Rukachaisirikul V., et al. “An antibacterial biphenyl derivative from Garcinia bancana MIQ”. Chemical
and Pharmaceutical Bulletin (Tokyo) 53.3 (2005): 342-343.
46. inuma M., et al. “Antibacterial activity of some Garcinia benzophenone derivatives against methicillin
resistant Staphylococcusaureus”. Biological Pharmaceutical Bulletin 19.2 (1996):311-314.
46. Yoshida K., et al. “Dietary garcinol inhibits 4-nitroquinoline 1-oxide-induced tongue carcinogenesis in
rats”. Cancer Letters 221.1
(2005): 29-39.
47. S . Padhye, A. Ahmad, N. Oswal, F. H. Sarkar, Emerging role of Garcinol, the antioxidant chalcone from
Garcinia indica Choisy and its synthetic analogs, J. of Hematol. & Oncol, 2(38), 2009, 1-13.
48. B. P. Patil, Kokum Brochure, Western Ghats Kokum Foundation, Goa, 2005.
49. G. K. Jayaprakasha, K. K. Sakariah, Determination of organic acids in leaves and rinds of
Garcinia indica, J Pharm Biomed Analysis. 2012; 28:379-84.
50. Shelef, l.a. 1983. Antimicrobial effectsof spices. J. Food Safety 6: 29 44.
51. Yamada Y., et al. “Chemistry, physiological properties, and microbial production of hydroxycitric
acid”.Applied Microbiology andBiotechnology 75.5 (2007): 977-982.

IJNRD2407152 International Journal Of Novel Research And Development (www.ijnrd.org) b531



http://www.ijrti.org/

