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ABSTRACT: 

Syzygium cumini, Commonly known as Malabar plum, java plum , black plum, jamun (or) jambolan, 

is an evergreen tropical tree in the flowering plant family Myrtaceae, Syzygium cumini is one of the widely 

used medicinal plants in the treatment of various diseases in particular diabetes. All parts of the Syzygium 

cumini can be used medicinally and it has a long tradition in alternative medicine. From all over the world, 

the fruits have been used for a wide variety of oilments, including cough, diabetes, dysentery Inflammation 

and ring worm. 

In the present study to investigate Phyto chemical analysis of Syzygium cumini fruit pulp, revealed 

presence of secondary metabolites such as alkaloids, flavonoids, terpenoids, tannins, phenolic compounds, 

quinines, cardiac glycosides, saponins and steroids and also identified primary metabolites like amino acids, 

proteins and polysaccharides. 

The next investigation, the fruit extract & Syzygium cumini was done with standard protocols. The 

Ethanol, Acetone and aqueous fruit extracts were prepared. And silver nanoparticles were synthesized 

reacting with silver nitrate solution. The Synthesis of silver nano-particles was confirmed by change of the 

color of the solution from yellowish to brown dark brown solution indicates to reduction of silver ions in 

presence of plant extract. The Green synthesis Silver nano-particles (AgNPs) was characterized by UV-

visible spectroscopy Fourier transforms infrared spectroscopy (FT-IR) analysis X-ray diffraction studies 

(XRD) and Scanning electron microscopy (SEM). This study justifies the potential and applications of 
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traditional medicine in health care sector. And In the future, Selection of such plants may create a new plat-

form for realizing the potential of herbal medicines in nano-science for drug delivery. 
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ABBREVIATIONS: 

UV-visible – Ultra violet visible Spectroscopy 

FT-IR – Fourier Transforms Infra-Red spectroscopy 

XR D – X-Ray diffraction studies 

SEM – Scanning Electron Microscopy 

 

Introduction  

The genus Syzygium is one of the genera of the myrtle family Myrtaceae which is native to the 

tropics, particularly to tropical America and Australia. It has a worldwide, although highly uneven, 

distribution in tropical and subtropical regions. The genus comprises about 1 100 species, and has a native 

range that extends from Africa and Madagascar through southern Asia east through the Pacific. Its highest 

levels of diversity occur from Malaysia to northeastern Australia, where many species are very poorly known 

and many more have not been described taxonomically. Plants of this family are known to be rich in volatile 

oils which are reported for their uses in medicine[1] and many fruits of the family have a rich history of uses 

both as edibles and as traditional medicines in divergent ethnobotanical practices throughout the tropical and 

subtropical world[2]. Some of the edible species of Syzygium are planted throughout the tropics worldwide. 

History and distribution 

Syzygium cumini (S. cumini) (L.) Skeels is one of the best known species and it is very often cultivated. The 

synonyms of S. cumini are Eugenia jambolana Lam., Myrtus cumini Linn., Syzygium 

jambolana DC., Syzygium jambolanum (Lam.) DC., Eugenia djouant Perr., Calyptranthes 

jambolana Willd., Eugenia cumini (Linn.) Druce. and Eugenia caryophyllifolia Lam. It is commonly known 

as jambolan, black plum, jamun, java plum, Indian blackberry, Portuguese plum, Malabar plum, purple plum, 

Jamaica and damson plum. 

For long in the period of recorded history, the tree is known to have grown in the Indian sub-continent, and 

many others adjoin regions of South Asia such as India, Bangladesh, Burma, Nepal, Pakistan, Sri Lanka and 

Indonesia. It was long ago introduced into and became naturalized in Malaysia. In southern Asia, the tree is 
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venerated by Buddhists, and it is commonly planted near Hindu temples because it is considered sacred to 

Lord Krishna[3]. The plant has also been introduced to many different places where it has been utilized as a 

fruit producer, as an ornamental and also for its timber. In India, the plant is available throughout the plains 

from the Himalayas to southern India. 

Jambolan is a large evergreen and densely foliaceous tree with greyish-brown thick bark, exfoliating in 

woody scales. The wood is whitish, close grained and durable; affords brown dyes and a kind of a gum Kino. 

The leaves are leathery, oblong-ovate to elliptic or obovate-elliptic with 6 to 12 centimeters long (extremely 

variable in shape, smooth and shining with numerous nerves uniting within the margin), the tip being broad 

and less acuminate. The panicles are borne mostly from the branchlets below the leaves, often being axillary 

or terminal, and are 4 to 6 centimeters long. Flowers are scented, greenish-white, in clusters of just a few or 

10 to 40 and are round or oblong in shape and found in dichotomous paniculate cymes. The calyx is funnel-

shaped, about 4 millimeters long, and toothed. The petals cohere and fall all together as a small disk. The 

stamens are numerous and about as long as the calyx. Several types, which differ in colour and size of fruits, 

including some improved races bearing purple to violet or white coloured flesh and seedless fruits have been 

developed. The fruits are berries and are often obviously oblong, 1.5 to 3.5 centimeters long, dark-purple or 

nearly black, luscious, fleshy, and edible; it contains a single large seed[4],[5]. The plant produces small 

purple plums, which have a very sweet flavor, turning slightly astringent on the edges of the pulp as the fruit 

becomes mature. The dark violet colored ripe fruits give the impression the fruit of the olive tree both in 

weight and shape and have an astringent taste[6]. The fruit has a combination of sweet, mildly sour and 

astringent flavour and tends to colour the tongue purple. 

Phytochemical constituents 

Jambolan is rich in compounds containing anthocyanins, glucoside, ellagic acid, isoquercetin, kaemferol and 

myrecetin. The seeds are claimed to contain alkaloid, jambosine, and glycoside jambolin or antimellin, which 

halts the diastatic conversion of starch into sugar and seed extract has lowered blood pressure by 34.6% and 

this action is attributed to the ellagic acid content[3]. The seeds have been reported to be rich in flavonoids, a 

well-known antioxidant, which accounts for the scavenging of free radicals and protective effect on 

antioxidant enzymes[7],[8] and also found to have high total phenolics with significant antioxidant 

activity[9] and are fairly rich in protein and calcium. Java plums are rich in sugar, mineral salts, vitamins C, 

PP which fortifies the beneficial effects of vitamin C, anthocyanins and flavonoids[10]. 
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 Fruits 

The fruits are rich in raffinose, glucose, fructose[21], citric acid, mallic acid[22], gallic acid, 

anthocyanins[23]; delphinidin-3-gentiobioside, malvidin-3-laminaribioside, petunidin-3-

gentiobioside[24] (Figure 1F)[24], cyanidin diglycoside, petunidin and malvidin[25]. The sourness of fruits 

may be due to presence of gallic acid. The color of the fruits might be due to the presence of 

anthocyanins[24]. 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[26]. One of the variety of jambolan found in the Brazil possesses malvidin-3-glucoside and 

petunidin-3-glucoside[27]. The peel powder of jambolan also can be employed as a colorant for foods and 

pharmaceuticals and anthocyanin pigments from fruit peels were studied for their antioxidant efficacy 

stability as extract and in formulations[28]. 

 Essential oils 

The essential oils isolated from the freshly collected leaf (accounting for 82% of the oil)[29], stem, seed, 

fruits contain 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[6], trans-

ocimene, cis-ocimene, β-myrcene, α-terpineol, dihydrocarvyl acetate, geranyl butyrate, terpinyl valerate[30], 

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[31]. Unsaponifiable matter of 

the seed fat was also chemically investigated[32]. 

Medicinal properties 

The bark is acrid, sweet, digestive, astringent to the bowels, anthelmintic and used for the treatment of sore 

throat, bronchitis, asthma, thirst, biliousness, dysentery and ulcers. It is also a good blood purifier. The fruit 

is acrid, sweet, cooling and astringent to the bowels and removes bad smell form mouth, biliousness, 

stomachic, astringent, diuretic and antidiabetic[33]. The fruit has a very long history of use for various 

medicinal purposes and currently has a large market for the treatment of chronic diarrhea and other enteric 

disorders[28]. The seed is sweet, astringent to the bowels and good for diabetes. The ash of the leaves is used 

for strengthening the teeth and gums. Vinegar prepared from the juice of the ripe fruit is an agreeable 
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stomachic and carminative and used as diuretic[34] and it is also useful in spleen enlargement and an 

efficient astringent in chronic diarrhea. 

Juice of tender leaves of this plant, leaves of mango and myrobalan are mixed and administered along with 

goat's milk and honey to treat dysentery with bloody discharge, whereas juice of tender leaves alone or in 

combination with carminatives such as cardamom or cinnamon is given in goat's milk to treat diarrhoea in 

children[33]. Traditional medical healers in Madagascar have been using the seeds of jambolan for 

generations as the centerpiece of an effective therapy for counteracting the slow debilitating impacts of 

diabetes[35]. The seed extract is used to treat cold, cough, fever and skin problems such as rashes and the 

mouth, throat, intestines and genitourinary tract ulcers (infected by Candida albicans) by the villagers of 

Tamil Nadu[36]. Jambolan fruit can be eaten raw and can be made into tarts, sauces and jams. Good quality 

jambolan juice is excellent for sherbet, syrup and “squash”, an Indian drink. 

Uses in traditional medicine  

All parts of the jambolan can be used medicinally and it has a long tradition in alternative medicine. From all 

over the world, the fruits have been used for a wide variety of ailments, including cough, diabetes, dysentery, 

inflammation and ringworm[2]. It is also an ancient medicinal plant with an illustrious medical history and 

has been the subject of classical reviews for over 100 years. It is widely distributed throughout India and 

ayurvedic medicine (Indian folk medicine) mentions its use for the treatment of diabetes mellitus. Various 

traditional practitioners in India use the different parts of the plant in the treatment of diabetes, blisters in 

mouth, cancer, colic, diarrhea, digestive complaints, dysentery, piles, pimples and stomachache[37]. During 

last four decades, numerous folk medicinal reports on the antidiabetic effects of this plant have been cited in 

the literature (Table 1). In Unani medicine various parts of jambolan act as liver tonic, enrich blood, 

strengthen teeth and gums and form good lotion for removing ringworm infection of the head[38] 

PHYTO CHEMICAL SCREENING 

METHODOLOGY 

METERIALS AND METHODS 

 Collection of plant : The  plant  material  Syzygium cumini fruits   were  purchased  from the local  

vegetables  market  in  Kurnool, A.P.  
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 Syzygium cumini fruit pulp                Syzygium cumini fruits    

Preparation of plant extract:-percolation process:-                           

           For the percolation process, the masirated plant powders were soaked in  solvents such as 

ethanol ethyl acetate double distilled water individually extraction is done by soaking plant material 

mix with liquid solvent and kept for percolation process for 3 to 5 days. Then the crude extract were 

filtered using ward man filter paper and evaporated and concentrated on electrical water bath in to 

solid/liquid extracts under room temperature 

PHYTOCHEMICAL SCREENING 

 Phytochemical analysis of solvent extracts of the Syzygium cumini samples was carried out using standard 

qualitative methods following the methodology of  

TEST  FOR ALKALOIDS  

a. Mayer ̕s test:- (potassium mercuric iodide solution)               

 To the extract solution, add few drops of mayer ̕reagent creamy white precipitate is produced. 

b. wagner ̕s test :-(solution of iodine in potassium iodide) 

To the extract solution add few drops of wagner ̕s reagent, reddish brown precipitate is produced. 

TEST FOR PHENOLIC COMPOUNDS 

A) Ferric chloride test:- 

To one ml of solvent extracts, 3ml of distilled water was added. To this, a few drops of nutral 5% Fecl3 

solution was added. Formation of a dark green colour indicated the presence of phenolics. 

B) Lead acetate test:- 

3ml of 10% lead acetate solution was added to 1ml of the extract. Appearance of bulky white precipitate 

confirms the presence of phenolic compounds. 
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TEST FOR CARBOHYDRATE 

Molisch̕ s test:- 

The extracts were treated with two drops of alcoholic α-naphthal solution in a test tube and 2ml concentrated 

H2SO4 was added carefully along with sides of the test tube. Formation of dull violet/red ring at the 

interphase indicates the presence of carbohydrates. 

TEST FOR QUININES:- 

To 1ml of extract 1ml of concentrated H2SO4 was added. Formation of colour indicated the presence of 

quinines 

 

 

TEST FOR TANNINS:- 

To 1ml of the solvent extract, few drops of 1% Fecl3 solution were added.The appearance of a blue, black, 

green or blue green precipitate indicated the presence of tannins. 

TEST FOR TERPENOIDS:- 

 Salkowski test:-  

To 1ml of the solvent extract, 2ml of chloroform was added. Then 3ml of concentrated H2SO4 was added 

carefully to form a layer. A reddish brown coloration of the interface indicated the presence of terpenoids. 

TEST FOR CARDIAC GLYCOSIDES:- 

Keller-killani test:-The extract was dissolved in glacial acetic acid containing traces of Fecl3. The tube 

was then held at an angle of 450 and 1ml of concentratedH2SO4 was added along the sides of the tube. 

Formation of a purple ring at the interface indicates the presence of cardiac glycosides  
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Phenolic compound                     alkaloids                                       tannins                     

 

 

                                           

     carbohydrates                                                                 flavonoids  
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PHYTO CHEMICAL RESULT OBTAINED FROM SYZYGIUM CUMINI FROUIT PULP 

 

PHYTOCHEMICAL 

CONSTITUENTS 

ETHANOL 

EXTRACT 

ETHYL 

ACETATE 

EXTRACT 

AQUEOUS 

EXTRACT 

ALKALOIDS    

Mayer’s test  + ̶ + 

Wagner’s test ++ + ++ 

Hanger’s test - - - 

PHENOLS    

Ferric chloride test + ̶ + 

Lead acetate test ++ + ++ 

FLAVONOIDS    

Shinoda test ++ + ++ 

Ferric chloride test ̶ - + 

Zinc-Hcl reduction test ̶ ̶ ̶ 

Alkalin reagent (NaOH) ̶ ̶ ̶ 

Ammonia test ̶ ̶ - 

TESTFOR STEROIDS - - - 

TEST FOR TANNINS ++ + ++ 

TEST FOR 
TERPENOIDS(salkowski) 

++ + + 

TEST FOR QUININES  ++ ̶ + 

TEST FOR 
CARBOHYDRATES 

   

Molisch’s test ++ + ++ 

TEST FOR REDUCING 
SUGARS 

   

Benedict’s test ̶ ̶ ̶ 

TEST FOR CARDIAC 
GLYCOSIDES 
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Keller- killani test ++ + + 

TEST FOR ACIDS ̶ ̶ - 

TEAT FOR AMINO 
ACIDS 

 

̶ 

 

̶ 

 

- 

TEST FOR STEROIDS 
AND TRITERPENOIDS  

   

Libermann-burchard 

test 
- - - 

TEST FOR PROTINS  

̶ 

 

̶ 

 

̶ 

Biuret test  

̶ 

 

̶ 

- 

        +    indicates presence of the phyto constituents 

          ++  indicates present in more quantity of  the phyto constituents 

           ̶   Indicates absence of the phyto constituents        

 

GREEN SYNTHESIS OF SILVER NANOPARTICLES CHARACTERIZATION BY USING 

SYZYGIUM CUMINI (FRUIT PULP) 

MATERIALS AND METHODS 

1.Preparation of plant extract:- 

         Taking Syzygium cumini fruit pulp using mixer grinder the plant fruit pulp was done by soaking with 

300 ml double distilled water, one part of plant extract to three parts of solvent water(1:3) and then boiling 

the mixture and refluxed for 1L at 800c and cooled that mixture. This cooled mixture was filtered with 

Buchner flack. And collected PALE YELLOW supertant this supernatant was stored for further biosynthesis 

process 

2.Chemicals:-  

Silvernitrate(AgNO3) was purchased from sigma Aldrich Bangalore India. Double distil water was used 

through out the experiment. All other chemicals were of analytical grade  
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3.Biosynthesis  of silver nanoparticals:- 

Biosynthesis of silver nanoparticals includes 80 ml of supernant of Syzygium cumini fruit pulp extract was 

added 200ml of 1mMg aqueous solution of AgNO3(1Mm). At room temperature and stirred for 1h.The 

reaction mixture flask was kept in dark finally,the colour of solution changed from PALE YELLOW  colour 

to blackish brown colour. That confirm the formation of silver nanoparticles. Further the colloidal solution 

was ultra centrifuge  at 8000 rpm for 20 min and the supernatant and solid was collected for further studies.  

 

 

 

 

 

 

Silver  nanoparticles(SNPs)  synthesis  by  
addition  of  AgNO3  to  the  Aqueous  

Extracts

Preparation  of    aqueous plant  extract

Collection  of  Syzygium cumini fruits
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Syzygium cumini Fruit Pulp Extract with the Green Synthesis Of Silver Nano Particles (AgNPs) 

 

CHARATERIZATION OF SILVER NANOPARTICLES WITH SYZYGIUM CUMINI FRUIT PULP 

EXTRACT 

By color change:- 

The color change in reaction mixture was recorded through visual observation the colour change of the 

supernatant from PALE YELLOW coloured to blackish brown colour indicated that the silver nano particles 

were synthesized 

 

By color change: 

The sequential color change indicates the formation of AgNPS by plant materials this is the (primary) test for 

the checking of formation of AgNPS. The color reduction of AgNO3 into nano particles was visibly evident 

from the color change. Pure filter aqueous plant extract was added into a 1mM AgNo3NP silver nitrate 

solution and boiled on water bath few minutes, the YELLOW color was changed from blackish brown after 
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30-35 min. After 18-24 hours color changed into blackish brown this color change indicate the formation of 

AgNPS 

UV Visible Spectroscopy Analysing  AgNPS: 

The  mixture turned into blackish brown colored after 18-24 hours indicating the bio transformation of  ionic 

silver reduced to silver nano, as a result of the surface Plasmon resonance phenomenon(SPR). 

The UV spectrum of AgNPS Peaks wave length at (434.50,227,350.50)                                                                                                                                    

The peaks were observed that was identified to be AgNPS. Generally, it is well known that AgNPS exhibit 

blakish brown the color change ensured as of the active molecules present in the fruit pulp extract that owing 

to the excitation of SPR effect. The synthesized silver nano particles were there after analyzed at different 

time intervals to find the stability of the particles. In this present work AgNPS were analyzed in UV visible 

spectrum. 

 

 

No. P/V Wavelength nm. Abs. 

1  301.50 3.445 

2  267.50 3.975 

3  257.50 3.940 

4  298.50 2.913 

5  265.50 3.439 
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No. P/V Wavelength nm. Abs. 

1  434.50 0.317 

2  227.00 3.969 

3  350.00 0.133 

4  206.50 3.555 

 

X-Ray  Diffraction (XRD) 

X-Ray  diffraction  is  a  very  important  method  to  characterize  the  structure  of  crystalline  materials  

and  used  for  the  lattice  parameters  analysis  of  single  crystals, or  the  phase, texture  (or) even  stress  

analysis  of  sample. X-Ray  diffraction  of  the  silver  nanoparticles  formed  from  aqueous  syzygium 

cumini extract  showed  a  diffraction  peak  29.27  corresponding  to  nanosilver. 

According  to  JCPDS  standards    of  XRD  of  silver  nanoparticles,  the  most  intense  peaks  are  related  

to  ‘2θ’  values  of  29.27, 49.15,  34.7, 37.87. The  size  of  the  nanoprticles  was  calculated  by  Debye  

Scherer’s  equation  using  FMWHS  obtained  from  the  diffraction  peaks. The  calculated  average  value  

for  the  size  of  the  silver  nanoparticles  is  about  230.6nm. 
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Peak List: (Bookmark 3) 

 

Pos. [°2Th.] Height [cts] FWHM [°2Th.] d-spacing [Å] Rel. Int. [%] 

29.2700 5.50 0.3764 3.05128 65.51 

34.7998 5.30 0.0804 2.57804 63.12 

37.8762 3.25 1.1520 2.37346 38.70 

49.1568 8.40 0.2032 1.85349 100.00 

 

Pattern List: (Bookmark 4) 

 

Document History: (Bookmark 5) 

 

Insert Measurement: 

- Scan name = "1.xrdml" 

- Modification time = "3/9/2003 4:01:45 AM" 

- Modification editor = "OSMANIA UNIVERSITY" 

 

Smooth: 

- Type of smoothing = "Polynomial" 

- Polynomial type = "Cubic" 

- Convolution range = "11" 

Modification time = &quot;3/9/2003 4:01:49 AM&quot; 

 

- Modification editor = &quot;OSMANIA UNIVERSITY&quot; 

 

Search Peaks: 

 

- Minimum significance = &quot;1.00&quot; 

 

- Minimum tip width = &quot;0.25&quot; 
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- Maximum tip width = &quot;1.00&quot; 

 

- Peak base width = &quot;2.00&quot; 

 

- Method = &quot;Minimum 2nd derivative&quot; 

 

- Modification time = &quot;3/9/2003 4:02:07 AM&quot; 

 

- Modification editor = &quot;OSMANIA UNIVERSITY&quot; 

 

Insert Peak: 

 

- Peak position [°2Th.] = &quot;29.2700&quot; 

 

- Modification time = &quot;3/9/2003 4:02:11 AM&quot; 

 

- Modification editor = &quot;OSMANIA UNIVERSITY&quot; 

 

Insert Peak: 

 

- Peak position [°2Th.] = &quot;49.1568&quot; 

 

- Modification time = &quot;3/9/2003 4:02:12 AM&quot; 

 

- Modification editor = &quot;OSMANIA UNIVERSITY&quot; 

 

Insert Peak: 

 

- Peak position [°2Th.] = &quot;34.7998&quot; 

 

- Modification time = &quot;3/9/2003 4:02:14 AM&quot; 

 

- Modification editor = &quot;OSMANIA UNIVERSITY&quot; 

 

Fourier Transforms Infra-Red spectroscopy(FT-IR) Analysis:-  

FT-IR analysis reveals the functional groups of the silver nanoparticles synthesized using fruit pulp of 

syzygium cumini as shown in figure-2. The band at 2426.94cm-1shows –NH2
+ symmetric stretching 

vibrations of so it conforms N-H secondary amines salts are present in compounds. The band at 1762.90cm-1 
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appers due to the C=O stretching vibrations including if contains four rings are saturated. The peak 

1714.76cm-1 shows that it is also C=O stretching vibrations and it contains α-diketones in S-trans position.  

A Broad peak at 1384.64cm-1 it indicates the  high intensity of these bands dominates this region of 

the spectrum. So secondary metabolite of this compounds contains –O-CO-CH (FLAVONOIDS). 

The peak at 839.89cm-1 shows it contain P-Disubstituted Benzene ring present in the plant extract.  

A peak at 823. 44cm-1 indicates that it contains –C-H out of –plane bending vibrations are occurs that 

confirms it the plant extract contains 1,4-disubstituted ring with 2- adjacent  ‘H’ atoms. 

The peak ‘S’ 496.01cm-1 shows C-I stretching vibrations of the alkylhalides occurs plant extract fruit 

pulp of SYZYGIUM CUMINI contains Iodo compounds.   

  

 

5.Scanning Electron Microscopy(SEM): 

Figures shows representative SEM images of the Ag nano particles synthesized by treating AgNO3 

solution with plant extract the resulting AgNPS were predominantly cubic 257.3nm and 372.5nm size range 

from the SEM analysis of Ag nano particles from Syzygium cumini fruit pulp  supports the results. Also the 

rapid biosynthesis of silver nano particles of different shapes were observed and the sizes of nano particles 

were increased by high concentration of Syzygium cumini fruit extract 
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Conclusion: 

This present investigation  shows the bioreduction of silver nano particles using the medicinal valuable fruit 

pulp extract of  syzygium cumini by optimizing the factors for rapid and stabilized nanoparticles synthesis. 

Nanoparticles synthesis process was controlled by incubation time, metal ion concentration and temperature. 

High  temperature influence the rapid synthesis of silver nanoparticles.  

The plant mediated method for silver nanoparticles synthesis is a very good eco-friendly method and also a 

non-toxic the plant sample contains naturally occurring secondary metabolites are reducing agent for the 

synthesis of silver metal nano particles  for these characterization UV-visible spectroscopy,FT-IR,XRD and 

SEM were used.The colour change of the solution indicates the formation of silver nanoparticles the reduced 

silver nanoparticles were monitoured  in UV-visible spectrophotometer at different wave lengths that is 

showed characteristic absorption peak at 434.50nm and 350.00nm.227.00nm. 

The functional groups  of biomplecules are 20 amine groups and 1714.76cm-1  C=O stretching indicates 

presence of six-membered ketone groups may responsible for the reduction process revealed by FTIR 

Analysis.The crystalline nature of the silver nano-particles was charactarised  by X-ray diffraction and also 

XRD shows that structure of silver is polynoninal type of cubic and shape and size=230.6nm and 258.12nm. 

SEM:S anning electron microscopy(SEM)image shows figure-4 the morphological character of silver 

nanoparticles synthesized by using extract syztgium cumini this image shows that the size at around 
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Pa=257.3nm  and pa2=372.5nm, with many shapes which are oval, and spherical are clearly observed. This 

SEM image also showed the aggregation of the silver nanoparticles. 

This green method is simple, rapid eco-friendly,and reliable and it may have a potential use in the bio 

medical applications. In the future, selection of such plants may creat a new  plant form  for realizing t he 

potential of herbal medicines in nano-silen ce for drug delivery. 

    

References 

1. Mahmoud II, Marzouk MS, Moharram FA, El-Gindi MR, Hassan AM. Acylated flavonol glycosides 

from Eugenia jambolana leaves. Phytochemistry. 2001;58:1239–1244. [PubMed] [Google Scholar] 

2. Reynertson KA, Basile MJ, Kennelly EJ. Antioxidant potential of seven myrtaceous fruits. Ethnobot Res 

Appl. 2005;3:25–35. [Google Scholar] 

3. Morton J. Fruits of warm climates. Miami: Julia Morton Winterville North Carolina; p. 1987. [Google 

Scholar] 

4. Gamble JS. The flora of the presidency of Madras. London: Adlard & Son LTD; 1935. [Google Scholar] 

5. Hooker JD. The flora of British India. London: Nabu Press; 1879. p. 499. [Google Scholar] 

6. Craveiro AA, Andrade CHS, Matos FJA, Alencer JW, Machado MIL. Essential oil of Eugenia 

jambolana. J Nat Prod. 1983;46:591–592. [Google Scholar] 

7. Ravi K, Ramachandran B, Subramanian S. Protective effect of Eugenia jambolana seed kernel on tissue 

antioxidants in streptozotocin induced diabetic rats. Biol Pharm Bull. 2004;27:1212–

1217. [PubMed] [Google Scholar] 

8. Ravi K, Ramachandran B, Subramanian S. Effect of Eugenia jambolana seed kernel on antioxidant 

defense system in streptozotocin induced diabetes in rats. Life Sci. 2004a;75:2717–2731. [PubMed] [Google 

Scholar] 

9. Bajpai M, Pande A, Tewari SK, Prakash D. Phenolic contents and antioxidant activity of some food and 

medicinal plants. Int J Food Sci Nutr. 2005;56:287–291. [PubMed] [Google Scholar] 

10. Council of Scientific and Industrial Research . The wealth of India. New Delhi: Council of Scientific and 

Industrial Research; 1948. 1976 pp. [Google Scholar] 

11. Timbola AK, Szpoganicz B, Branco A, Monache FD, Pizzolatti MG. A new flavonoid from leaves 

of Eugenia jambolana. Fitoterapia. 2002;73:174–176. [PubMed] [Google Scholar] 

12. Gupta GS, Sharma DP. Triterpenoid and other constituents of Eugenia 

jambolana leaves. Phytochemistry. 1974;13:2013–2014. [Google Scholar] 

13. Bhatia IS, Sharma SK, Bajaj KL. Esterase and galloyl carboxylase from Eugenia 

jambolana leaves. Indian J Exp Biol. 1974;12:550–552. [Google Scholar] 

http://www.jetir.org/
https://pubmed.ncbi.nlm.nih.gov/11738415
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Acylated+flavonol+glycosides+from+Eugenia+jambolana+leaves&author=II+Mahmoud&author=MS+Marzouk&author=FA+Moharram&author=MR+El-Gindi&author=AM+Hassan&volume=58&publication_year=2001&pages=1239-1244&pmid=11738415&
https://scholar.google.com/scholar_lookup?journal=Ethnobot+Res+Appl&title=Antioxidant+potential+of+seven+myrtaceous+fruits&author=KA+Reynertson&author=MJ+Basile&author=EJ+Kennelly&volume=3&publication_year=2005&pages=25-35&
https://scholar.google.com/scholar_lookup?title=Fruits+of+warm+climates&author=J+Morton&
https://scholar.google.com/scholar_lookup?title=Fruits+of+warm+climates&author=J+Morton&
https://scholar.google.com/scholar_lookup?title=The+flora+of+the+presidency+of+Madras&author=JS+Gamble&publication_year=1935&
https://scholar.google.com/scholar_lookup?title=The+flora+of+British+India&author=JD+Hooker&publication_year=1879&
https://scholar.google.com/scholar_lookup?journal=J+Nat+Prod&title=Essential+oil+of+Eugenia+jambolana&author=AA+Craveiro&author=CHS+Andrade&author=FJA+Matos&author=JW+Alencer&author=MIL+Machado&volume=46&publication_year=1983&pages=591-592&
https://pubmed.ncbi.nlm.nih.gov/15305024
https://scholar.google.com/scholar_lookup?journal=Biol+Pharm+Bull&title=Protective+effect+of+Eugenia+jambolana+seed+kernel+on+tissue+antioxidants+in+streptozotocin+induced+diabetic+rats&author=K+Ravi&author=B+Ramachandran&author=S+Subramanian&volume=27&publication_year=2004&pages=1212-1217&pmid=15305024&
https://pubmed.ncbi.nlm.nih.gov/15369706
https://scholar.google.com/scholar_lookup?journal=Life+Sci&title=Effect+of+Eugenia+jambolana+seed+kernel+on+antioxidant+defense+system+in+streptozotocin+induced+diabetes+in+rats&author=K+Ravi&author=B+Ramachandran&author=S+Subramanian&volume=75&publication_year=2004a&pages=2717-2731&pmid=15369706&
https://scholar.google.com/scholar_lookup?journal=Life+Sci&title=Effect+of+Eugenia+jambolana+seed+kernel+on+antioxidant+defense+system+in+streptozotocin+induced+diabetes+in+rats&author=K+Ravi&author=B+Ramachandran&author=S+Subramanian&volume=75&publication_year=2004a&pages=2717-2731&pmid=15369706&
https://pubmed.ncbi.nlm.nih.gov/16096138
https://scholar.google.com/scholar_lookup?journal=Int+J+Food+Sci+Nutr&title=Phenolic+contents+and+antioxidant+activity+of+some+food+and+medicinal+plants&author=M+Bajpai&author=A+Pande&author=SK+Tewari&author=D+Prakash&volume=56&publication_year=2005&pages=287-291&pmid=16096138&
https://scholar.google.com/scholar_lookup?title=The+wealth+of+India&publication_year=1948&
https://pubmed.ncbi.nlm.nih.gov/11978436
https://scholar.google.com/scholar_lookup?journal=Fitoterapia&title=A+new+flavonoid+from+leaves+of+Eugenia+jambolana&author=AK+Timbola&author=B+Szpoganicz&author=A+Branco&author=FD+Monache&author=MG+Pizzolatti&volume=73&publication_year=2002&pages=174-176&pmid=11978436&
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Triterpenoid+and+other+constituents+of+Eugenia+jambolana+leaves&author=GS+Gupta&author=DP+Sharma&volume=13&publication_year=1974&pages=2013-2014&
https://scholar.google.com/scholar_lookup?journal=Indian+J+Exp+Biol&title=Esterase+and+galloyl+carboxylase+from+Eugenia+jambolana+leaves&author=IS+Bhatia&author=SK+Sharma&author=KL+Bajaj&volume=12&publication_year=1974&pages=550-552&


© 2022 JETIR July 2022, Volume 9, Issue 7                                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2207673 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g535 
 

14. Sengupta P, Das PB. Terpenoids and related compunds part IV triterpenoids the stem-bark of Eugenia 

jambolana Lam. Indian Chem Soc. 1965;42:255–258. [Google Scholar] 

15. Bhargava KK, Dayal R, Seshadri TR. Chemical components of Eugenia jambolana stem bark. Curr 

Sci. 1974;43:645–646. [Google Scholar] 

16. Kopanski L, Schnelle G. Isolation of bergenin from barks of Syzygium cumini. Plant 

Med. 1988;54:572. [PubMed] [Google Scholar] 

17. Bhatia IS, Bajaj KL. Chemical constituents of the seeds and bark of Syzygium cumini. Plant 

Med. 1975;28:347–352. [PubMed] [Google Scholar] 

18. Nair RAG, Subramanian SS. Chemical examination of the flowers of Eugenia jambolana. J Sci Ind 

Res. 1962;21B:457–458. [Google Scholar] 

19. Vaishnava MM, Tripathy AK, Gupta KR. Flavonoid glycosides from roots of Eugenia 

jambolana. Fitoterapia. 1992;63:259–260. [Google Scholar] 

20. Vaishnava MM, Gupta KR. Isorhamnetin 3-O-rutinoside from Syzygium cumini Lam. J Indian Chem 

Soc. 1990;67:785–786. [Google Scholar] 

21. Srivastava HC. Paper chromatography of fruit juices. J Sci Ind Res. 1953;12B:363–365. [Google 

Scholar] 

22. Lewis YS, Dwarakanath CT, Johar DS. Acids and sugars in Eugenia jambolana. J Sci Ind 

Res. 1956;15C:280–281. [Google Scholar] 

23. Jain MC, Seshadri TR. Anthocyanins of Eugenia jambolana fruits. Indian J Chem. 1975;3:20–

23. [Google Scholar] 

24. Venkateswarlu G. On the nature of the colouring matter of the jambul fruit (Eugenia jambolana) J Indian 

Chem Soc. 1952;29:434–437. [Google Scholar] 

25. Sharma JN, Sheshadri TR. Survey of anthocyanins from Indian sources Part II. J Sci Ind 

Res. 1955;14:211–214. [Google Scholar] 

26. Noomrio MH, Dahot MU. Nutritive value of Eugenia jambosa fruit. J Islam Acad Sci. 1996;9:1. [Google 

Scholar] 

27. Lago ES, Gomes E, da Silva R. Extraction and anthocyanic pigment quantification of the Jamun fruit 

(Syzygium cumini Lam.) 2004. [Online] Available from: 

http// www.iqsc.usp.br/outros/eventos/2004/bmcfb/trabalhos/docs/trab-76.pdf. [Accessed on 20 August, 

2010] 

28. Veigas JM, Narayan MS, Laxman PM, Neelwarne B. Chemical nature stability and bioefficacies of 

anthocyanins from fruit peel of Syzygium cumini Skeels. Food Chem. 2007;105:619–627. [Google Scholar] 

29. Kumar A, Naqvi AA, Kahol AP, Tandon S. Composition of leaf oil of Syzygium cumini L, from north 

India. Indian Perfum. 2004;48:439–441. [Google Scholar] 

30. Vijayanand P, Rao LJM, Narasimham P. Volatile flavour components of Jamun fruit (Syzygium 

cumini) Flavour Fragr J. 2001;16:47–49. [Google Scholar] 

http://www.jetir.org/
https://scholar.google.com/scholar_lookup?journal=Indian+Chem+Soc&title=Terpenoids+and+related+compunds+part+IV+triterpenoids+the+stem-bark+of+Eugenia+jambolana+Lam&author=P+Sengupta&author=PB+Das&volume=42&publication_year=1965&pages=255-258&
https://scholar.google.com/scholar_lookup?journal=Curr+Sci&title=Chemical+components+of+Eugenia+jambolana+stem+bark&author=KK+Bhargava&author=R+Dayal&author=TR+Seshadri&volume=43&publication_year=1974&pages=645-646&
https://pubmed.ncbi.nlm.nih.gov/17265363
https://scholar.google.com/scholar_lookup?journal=Plant+Med&title=Isolation+of+bergenin+from+barks+of+Syzygium+cumini&author=L+Kopanski&author=G+Schnelle&volume=54&publication_year=1988&pages=572&
https://pubmed.ncbi.nlm.nih.gov/1208683
https://scholar.google.com/scholar_lookup?journal=Plant+Med&title=Chemical+constituents+of+the+seeds+and+bark+of+Syzygium+cumini&author=IS+Bhatia&author=KL+Bajaj&volume=28&publication_year=1975&pages=347-352&
https://scholar.google.com/scholar_lookup?journal=J+Sci+Ind+Res&title=Chemical+examination+of+the+flowers+of+Eugenia+jambolana&author=RAG+Nair&author=SS+Subramanian&volume=21B&publication_year=1962&pages=457-458&
https://scholar.google.com/scholar_lookup?journal=Fitoterapia&title=Flavonoid+glycosides+from+roots+of+Eugenia+jambolana&author=MM+Vaishnava&author=AK+Tripathy&author=KR+Gupta&volume=63&publication_year=1992&pages=259-260&
https://scholar.google.com/scholar_lookup?journal=J+Indian+Chem+Soc&title=Isorhamnetin+3-O-rutinoside+from+Syzygium+cumini+Lam&author=MM+Vaishnava&author=KR+Gupta&volume=67&publication_year=1990&pages=785-786&
https://scholar.google.com/scholar_lookup?journal=J+Sci+Ind+Res&title=Paper+chromatography+of+fruit+juices&author=HC+Srivastava&volume=12B&publication_year=1953&pages=363-365&
https://scholar.google.com/scholar_lookup?journal=J+Sci+Ind+Res&title=Paper+chromatography+of+fruit+juices&author=HC+Srivastava&volume=12B&publication_year=1953&pages=363-365&
https://scholar.google.com/scholar_lookup?journal=J+Sci+Ind+Res&title=Acids+and+sugars+in+Eugenia+jambolana&author=YS+Lewis&author=CT+Dwarakanath&author=DS+Johar&volume=15C&publication_year=1956&pages=280-281&
https://scholar.google.com/scholar_lookup?journal=Indian+J+Chem&title=Anthocyanins+of+Eugenia+jambolana+fruits&author=MC+Jain&author=TR+Seshadri&volume=3&publication_year=1975&pages=20-23&
https://scholar.google.com/scholar_lookup?journal=J+Indian+Chem+Soc&title=On+the+nature+of+the+colouring+matter+of+the+jambul+fruit+(Eugenia+jambolana)&author=G+Venkateswarlu&volume=29&publication_year=1952&pages=434-437&
https://scholar.google.com/scholar_lookup?journal=J+Sci+Ind+Res&title=Survey+of+anthocyanins+from+Indian+sources+Part+II&author=JN+Sharma&author=TR+Sheshadri&volume=14&publication_year=1955&pages=211-214&
https://scholar.google.com/scholar_lookup?journal=J+Islam+Acad+Sci&title=Nutritive+value+of+Eugenia+jambosa+fruit&author=MH+Noomrio&author=MU+Dahot&volume=9&publication_year=1996&pages=1&
https://scholar.google.com/scholar_lookup?journal=J+Islam+Acad+Sci&title=Nutritive+value+of+Eugenia+jambosa+fruit&author=MH+Noomrio&author=MU+Dahot&volume=9&publication_year=1996&pages=1&
http://www.iqsc.usp.br/outros/eventos/2004/bmcfb/trabalhos/docs/trab-76.pdf
https://scholar.google.com/scholar_lookup?journal=Food+Chem&title=Chemical+nature+stability+and+bioefficacies+of+anthocyanins+from+fruit+peel+of+Syzygium+cumini+Skeels&author=JM+Veigas&author=MS+Narayan&author=PM+Laxman&author=B+Neelwarne&volume=105&publication_year=2007&pages=619-627&
https://scholar.google.com/scholar_lookup?journal=Indian+Perfum&title=Composition+of+leaf+oil+of+Syzygium+cumini+L,+from+north+India&author=A+Kumar&author=AA+Naqvi&author=AP+Kahol&author=S+Tandon&volume=48&publication_year=2004&pages=439-441&
https://scholar.google.com/scholar_lookup?journal=Flavour+Fragr+J&title=Volatile+flavour+components+of+Jamun+fruit+(Syzygium+cumini)&author=P+Vijayanand&author=LJM+Rao&author=P+Narasimham&volume=16&publication_year=2001&pages=47-49&


© 2022 JETIR July 2022, Volume 9, Issue 7                                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2207673 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g536 
 

31. Daulatabad CMJD, Mirajkar AM, Hosamani KM, Mulla GMM. Epoxy and cyclopropenoid fatty acids 

in Syzygium cuminii seed oil. J Sci Food Agric. 1988;43:91–94. [Google Scholar] 

32. Gupta RD, Agrawal SK. Chemical examination of the unsaponifiable matter of the seed fat of Syzygium 

cumini. Sci Cult. 1970;36:298. [Google Scholar] 

33. Nadkarni KM. Indian materia medica. Bombay: Popular Prakashan Ltd; 1976. [Google Scholar] 

34. Kiritikar KR, Basu BD. Indian medicinal plants. Dehradun: International Book Distributors; 1987. pp. 

1052–1054. [Google Scholar] 

35. Ratsimamanga U. Native plants for our global village. TWAS Newslett. 1998;10:13–15. [Google 

Scholar] 

36. Chandrasekaran M, Venkatesalu V. Antibacterial and antifungal activity of Syzygium 

jambolanum seeds. J Ethnopharmacol. 2004;91:105–108. [PubMed] [Google Scholar] 

37. Jain SK. Dictionary of Indian folk medicine and ethnobotany. New Delhi: Deep Publications Paschim 

Vihar; 1991. [Google Scholar] 

38. Sagrawat H, Mann AS, Kharya MD. Pharmacological potential of Eugenia jambolana: a 

review. Pharmacogn Mag. 2006;2:96–104. [Google Scholar] 

 

http://www.jetir.org/
https://scholar.google.com/scholar_lookup?journal=J+Sci+Food+Agric&title=Epoxy+and+cyclopropenoid+fatty+acids+in+Syzygium+cuminii+seed+oil&author=CMJD+Daulatabad&author=AM+Mirajkar&author=KM+Hosamani&author=GMM+Mulla&volume=43&publication_year=1988&pages=91-94&
https://scholar.google.com/scholar_lookup?journal=Sci+Cult&title=Chemical+examination+of+the+unsaponifiable+matter+of+the+seed+fat+of+Syzygium+cumini&author=RD+Gupta&author=SK+Agrawal&volume=36&publication_year=1970&pages=298&
https://scholar.google.com/scholar_lookup?title=Indian+materia+medica&author=KM+Nadkarni&publication_year=1976&
https://scholar.google.com/scholar_lookup?title=Indian+medicinal+plants&author=KR+Kiritikar&author=BD+Basu&publication_year=1987&
https://scholar.google.com/scholar_lookup?journal=TWAS+Newslett&title=Native+plants+for+our+global+village&author=U+Ratsimamanga&volume=10&publication_year=1998&pages=13-15&
https://scholar.google.com/scholar_lookup?journal=TWAS+Newslett&title=Native+plants+for+our+global+village&author=U+Ratsimamanga&volume=10&publication_year=1998&pages=13-15&
https://pubmed.ncbi.nlm.nih.gov/15036477
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Antibacterial+and+antifungal+activity+of+Syzygium+jambolanum+seeds&author=M+Chandrasekaran&author=V+Venkatesalu&volume=91&publication_year=2004&pages=105-108&pmid=15036477&
https://scholar.google.com/scholar_lookup?title=Dictionary+of+Indian+folk+medicine+and+ethnobotany&author=SK+Jain&publication_year=1991&
https://scholar.google.com/scholar_lookup?journal=Pharmacogn+Mag&title=Pharmacological+potential+of+Eugenia+jambolana:+a+review&author=H+Sagrawat&author=AS+Mann&author=MD+Kharya&volume=2&publication_year=2006&pages=96-104&

