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Abstract— An antioxidant is a molecule that inhibits the 

oxidation of other molecules and terminates the chain 

reaction which may damage cells preventing major diseases 

like cancer, heart disease etc.These are found in many foods, 

including fruits and vegetables. They are also available as 

dietary supplements. Spondias mombin, Aegle marmelose 

and Garcinia pedunculata are used regularly as folk 

medicine to treat various conditions. They have also been 

used in preparing various food products like jam, jelly, 

juices etc and in various local dishes with amazing health 

benefits. The present study have objective to test the 

antioxidant activity of the extracts of these fruits using 

DPPH method. The total protein content and carbohydrate 

contents were checked by Lowrey’s method and Anthrone 

method respectively. Preparation of value added products 

were also done from S. mombin, G. pedunculata and A. 

marmelose with the help of lactobacillus sp.From the study 

it was found that S. mombin,G.pedunculata and A. 

marmelose fruits are rich in antioxidant activities and also 

act as good sources of phytochemicals. The value added 

products also showed good acid tolerance with good shelf 

life. 
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I. INTRODUCTION 

Probiotics are microorganisms that are claimed to provide 

health benefits when consumed. These are live bacteria and 

yeasts that are good for our health and for our digestive 

system. They are often calling as “good” or “helpful” 

bacteria because they help in keeping our gut healthy. The 

term came into more common use after 1980.The 

introduction of the concept is generally attributed to Noble 

laureate Elie Metchnikoff. When we lose good bacteria in 

our body then probiotics can help replace them. They can 

help balance our “good” and “bad” bacteria to keep our 

body working the way it should. Probiotics help send food 

through our gut by affecting nerves that control gut 

movement. Many types of bacteria are classified as 

probiotics. They all have different benefits but most come 

from 2 groups i.e., Lactobacillus and Bifidobacterium. 

Lactobacillus is the most common probiotic (Rahman SMK 

et al. 2015). It is finding in yoghurt and other fermented 

food. Different strains may help with diarrhea and to those 

people who can’t digest lactose, the sugar in the milk. 

Bifidobacterium is found in some dairy products. It may 

help ease the symptoms of irritable bowel syndrome (IBS).  

Among other things, probiotics help send food through our 

gut by affecting nerves that control gut movement. Some 

common conditions they treat are-Irritable bowel syndrome, 

inflammatory bowel disease, Infectious diarrhea (caused by 

viruses, bacteria or parasites) and Antibiotic related diarrhea 

(Guarner F et al., 2011).There is also some research that 

shows they’re useful for problems in other parts of your 

body. For example, Skin conditions like eczema, Urinary 

and vaginal health, Preventing allergies and colds and Oral 

health. 

 “Phytochemical”- the term came from the Greek 

word phyto, which means plants. Thus phytochemicals are 

chemical compounds produced by plants. Some 

phytochemicals have been used as poisons and some as 

traditional medicines. Phytochemicals which are generally 

recognized as essential nutrients, are naturally contained in 

plants, so must be obtained from the diet in human. Some 

phytochemicals, on the other hand are toxic to human and 

are known as phytotoxins. They may be carcinogenic 

(cancer inducing), anti-nutrients (interfering with the 

absorption of nutrients) or may be pro-oxidants in high 

ingested amounts. 

A. Spondias mombin: 

S. mombin commonly known as Hog plum, belongs to 

family Anacardiaceae. It grows in the rain forest and in the 

coastal areas. It is a small deciduous tree up to 20 m (66 ft) 

high and 1.5 m (4.9 ft) in girth. Its bark is thick, corky and 

deeply fissured. Branches are low branchlets are glabrous. 

The leaves are pinnate with 5-8 leaflets. The flowers bloom 

January to May and fruits appear July to September and 

nearly 4 cm long, ovoid yellow, acid and wrinkled when 

dry. Their flesh surrounds a single spiny kernel. These are 

very rich in vitamins B1 and C .Ripe fruits are eaten out of 

hand or stewed with sugar. The extracted juice is used to 

prepare ice cream, cool beverages and jelly in Costa Rica 

and Brazil.It is used in Panama, Peru and Mexico in fairly 

large quantities as jams. 

1) Distribution: 

It grows in the rain forest and in the coastal areas. S. 

mombin are native to the tropical Americas, including the 

West Indies. The tree has been naturalized in parts of Africa, 

India, Bangladesh, Sri Lanka, The Bahamas, Indonesia and 

other Caribbean islands. It is rarely cultivated except in parts 

of the Brazillian Northeast. 

2) Therapeutic value: 

 Diabetes mellitus is a serious and chronic metabolic 

disorder characterized by hyperglycemia in postprandial or 

fasting state is a threat to human health. Current study 

investigates the anti-diabetic activity of S. mombin Linn 

commonly known as ‘Hog plum’ leaves (Dubowski, 

1962).In Eastern Nigeria fresh leaves and barks of S.mombin 

are widely used by the natives to aid diarrhea and dysentery 

.It is used as an antimicrobial agent as an astringent (Oliver-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Guarner%2520F%255BAuthor%255D&cauthor=true&cauthor_uid=22688142
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Bever, 1960; Kokwaro 1976) and as an oxytocic (Ayensu 

1978). 

B. Garcinia pedunculata: 

Garcinia pedunculata, popularlyknown as thekera in 

Assamese, is an evergreen tree related to the more familiar 

purple mangosteen (Garciniamangostana). The tree is 

endemic to the South Eastern regions of Asia such as parts 

of Myanmar and North Eastern parts of India.The tree has a 

fluted trunk with short spreading branches.Leaves are 

lanceolate with prominent midribs. Male flowers are light 

green in sparsely flowered panicles. The female flowers are 

solitary. The roundish fruit with a diameter ranging between 

8 to 12 cm. It has a juicy interior with edible arils. 

1) Distribution: 

The tree is endemic to the South Eastern Asia such as parts 

of Myanmar and North Eastern parts of India, especially in 

Brahmaputra Valley, which is lying between 25.44/ N- 28 0 

N latitude and 89041/ E-96002/ E longitude. The total 

length of the valley is 722 km and average width is 80 km. 

The climate of the valley is humid mesothermal. The 

Eastern part of the valley is experiences with high rainfall 

and low ranges of temperature. 

2) Therapeutic value: 

The fruit of Garcinia pedunculata has an excellent weight 

reducing property. It is considered as a “Super food” and 

continuous use of it results in a loss of ton of weight. It is 

also used after childbirth medication, for menstrual 

problems. Garciniapedunculata also useful for dysentery 

and diarrhea.It is used for the treatment of fever in 

traditional system of medicine (Burkill et al., 1935).It has 

been also found that some species of Garcinia have potential 

treatment for HIV (Rukachaisirikul et al., 2003and cancer 

(Nabandith et al., 2004). 

C. Aeglemar melose: 

A. Marmelosecommonly known as Bael, belogs to family 

Rutaceae. Bael is a sacred tree native to India and has great 

aesthetic value among Hindus as tree is worshiped in rituals 

by masses.The plant is also known as stone apple or wood 

apple,bili,bilva,patra,golden apple.The plant is mentioned as 

Tripatra in ancient Indian scriptures such as Yajurveda and 

Mahabharata.Its leaves are ternate and scented named as 

tripatras and are used in enchantments. The plant is also 

figured in Aryankas and Hindu Sahintas. This plant is as old 

as Hindu civilization and has great aesthetic, cultural and 

medicinal value. Sanskrit literary books and in ritualistic 

literature, it is mentioned as “ShreePhal”.Bael tree is grown 

in gardens near to the Shiva temples for worshipping of 

Lord Shiva.Both leaves and fruits are of great religious 

importance.Bael is a sacred tree having sacrificial 

importance.Bael flowers are scented and perfume is 

distelled from the flowers.Oil is limonene rich and used for 

scenting hair.Fruit is used in the treatment of scum in 

vinegar manufacture.Bael is the only member of the 

monotypic genus Aegle.It is a midsized, slender, aromatic, 

armed, gum bearing tree growing to a height of 10-15 m.The 

plant grows in groups and makes a green canopy with 

scented air.It bears small flowers and edible fruit of 5-9 cm 

in diameter.Fruit shells are tough and its inner mass contains 

brownish yellow pulp and small white seeds. Leaves are 

pale green of three leaflets, sessile, ovate lanceolate,3-5 

inches long.The plant is tolerant of water logging, drought 

and a temperature fluctuations.  

1) Distribution: 

Bael is found in dry forests on hills and plains of Northern, 

Central and Southern India, Pakistan, Southern Nepal, Sri 

Lanka, Myanmar, Bangladesh, Vietnam, Laos, Cambodia 

and Thailand.It is cultivated throughout India as well as in 

Sri Lanka, The Northern Malay Peninsula, Java, The 

Phillipines and Fiji.It has a reputation in India to grow in the 

places where other trees cannot grow. 

2) Therapeutic value: 

In case of chronic diarrhea and dysentery without fever, half 

ripe or unripe fruits acts as a remedy .Half ripe fruit is 

considered best for the purpose but fully ripe fruits or even 

fruit powder has shown effective results. When the fruit is 

still unripe, it is cut, dried and ground into powder. The 

unripe fruit can also be consumed by baking and then 

consumption with brown sugar or jiggery. After use of fruit, 

the amount of blood passed in fecal matter reduces and the 

fecal matter gets a more solid form (Patel et al.,2012). 

Gastroduoenal ulcer is a general disorder of 

gastrointestinal tract. Many plants have shown effect in 

reducing ulcer like neem and turmeric. Bael is known to 

show gastroprotectiveactivity. Unripe bael fruit extract 

serves the purpose. When used in rats it produces 

noteworthy inhibition of absolute ethanol induced gastric 

mucosal damage. This activity is shown due to the presence 

of an particular compound in the fruit, called, Luvangetin 

might act by inhibition of oxidative stress producing 

compounds in the gastrointestinal tract thus preventing ulcer 

formation (Maity et al.,1995) 

Diabetes has become a common disease around the 

world.When the body cannot produce ample amount of 

insulin, the blood glucose level by inducing the production 

of higher amount of Insulin. Bael extract, when 

administered at a dose of 250 mg/kg of body weight, shows 

better result than glycenamide (anti-diabetic drug)(Kumar v  

et al.,2013)This anti-diabetic effect may be due to the 

coumarins present in the fruit which induce the beta cells of 

islet of Langerhans to produce insulin. Aqueous extract of 

bael seeds reduces blood glucose level in case of severe 

diabetic patients (Maity et al.,2009; Kamalakannan and 

Prince.,2003) 

Increase in the concentration of 

cholesterol,triglycerides and fatty acids in blood causes 

arthrosclerosis and thickening of walls of arteries which 

may eventually cause ischemic heart disease, coronary heart 

disease, myocardial infarction and cerebro-vascular 

accidents.Although a number of drugs are available to 

reduce the lipid concentrations of blood, but their use in 

limited due to significant side effects.Oral administration of 

aqueous extract of bael fruits and seeds separately at a dose 

of 250 mg/kg of body weight to diabetes induced rats has 

shown significant decrease in the blood lipid level.The 

effect may be due to fat immobilization from deposits which 

is caused due to hydrolysis of triglyceroids.The extract also 

increases glucose utilization(Maity et al.,2009; 

Kamalakannan and Prince.,2003; Kesari et al., 2006). 
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Normal metabolic activities give rise to the free 

radicles.These free radicles, mainly oxygen free radicles, 

referred as ROS(Reactive Oxygen Species) causes oxidative 

stress .ROS are harmful for the body as they damage 

macromolecules, DNA, proteins and lipids.Antioxidants re 

compounds that scavenge the free radicles and reduce 

oxidative stress.Bael fruit has proven to show antioxidant 

activity.On administration of Bael fruit extract of 250 mg/kg 

of body weight,the activity of ROS scavengers such as 

glutathione peroxidase, glutathione reductase, superoxide 

dismutase (SOD) and catalase is shown to increase 

considerably. 

Cancer is one of the most dangerous disease mainly 

because there is no complete treatment for it.Also the 

treatment that are available for curing the symptoms have 

lots of side effects and are also not cost effective.Hence 

search is going on to make available treatments of natural 

origin that will be cost effective and will show minimal side 

effects.Bael extract has been found successful in inhibition 

of in vitro proliferation of human tumor cell lines including 

Lecukenic K562,T-Lymphoid Jurat,Beta Lymphoid Raji, 

Erythro Leukemic HEL (Lampronti et al.,2003). 

Bael extract has been found to have antibacterial 

properties.Its extract is effective against a number of 

pathogenic species such as E.coli, Pseudomonas 

salanacearum, Aeromonas spp. And Xanthomonas 

vesicatoria.Methanol extracts of Bael fruit is also effective 

against multidrug resistant Salmonella typhi. Seed extracts 

of effective against Salmonella typhi, 

Salmonellaparatyphi,Proteus vulgaris,Streptococcus fecalis, 

Vibro cholera,Pseudomonas aeroginosa,Bacillus subtilis 

and Neisseria gonorrhoea(Rusia and Srivastava., 1988). 

II. THEORETICAL FRAMEWORK AND METHODOLOGY 

A. Sample collection: 

Half ripen fruits of S. Mombin and G.pedunculatawere 

collected from Uriagaon, district Nagaon, Assam. The fruits 

were washed under tape water and then with distilled water, 

cut into small pieces and allow to dry in a tray drier at 40-

50⁰ C for 24 to 48 hours.A. marmeloseripen fruits of were 

collected from Hengrabari, Guwahati, district Kamrup, 

Assam. The pulp was removed from the hard shell and allow 

to dry at 40-50⁰C in ho air oven for 24 to 48 hours. 

B. Preparation of Extracts: 

Medium ripen fruits of S. Mombin and A. marmelose were 

collected, cut into small pieces, dried in oven and powdered. 

Extract was prepared using soxhlet apparatus. Methanol was 

used as the solvent in this case Extracts were evaporated to 

dryness and powdery extracts were dissolved in methanol to 

a final concentration as per the requirement. The dried 

pieces of the fruit of G. pedunculata were powdered and 

ethanolic extract was prepared. 

 
Fig. 1: Fruits of Spondias mombin, Garcinia pedunculata 

and Aeglemar melose 

 
Fig. 2: Soxhlet extracts of S. Mombin, G. Pedunculata and 

Aeglemar melose 

C. Isolation of microorganisms from different milk 

samples:  

The sample used in this experiment are Cow milk and Goat 

milk which were collected in two well-sterilized glass bottle 

freshly and hygienically from a farmer’s house at Uriagaon, 

Nagaon. The samples were kept in cool condition at 4⁰C. 

From each sample a 1:10 dilution was subsequently made 

using peptone water followed by making a 10 fold serial 

dilution. The 0.1 ml from five dilutions (10-1, 10-3, 10 -6, 10 -
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7,10 -9) were then cultured into the MRS agar media. The 

plates were then incubated at 37⁰C for 24-48 hours 

anaerobically using the paraffin wax for sealing. Colonies 

were randomly selected and sub-cultured to purify the 

strains which were subsequently kept in freezer for further 

use. 

D. Staining: 

To identify the isolated strain, bacterial smear was prepared 

by heat fixation. Grams stains were used stain the smear, 

washed under tap water, dried and observed under 

microscope. The result was reported as gram positive or 

gram negative.  

E. Qualitative phytochemical analysis of the extracts: 

1) Test for alkaloid :( Wagner’s Test)  

1 ml of extract was mixed together in a test tube with 3 

drops of Wagner’s reagent. Formation of brown precipitate 

showed the presence of alkaloids. 

2) Test for carbohydrate :(Molisch Test) 

To 2 ml of plant sample extract, 2 drops of alcoholic 

solution of α naphthol were added. The mixture is shaken 

well and a few drops of concentrated H2SO4 were added 

slowly along the sides of the tube. A violet ring indicates the 

presence of carbohydrates. 

3) Test for Terpenoids:(Salkwoski’s test)  

The extract is treated in chloroform with few drops of 

concentrated H2 SO 4.The mixture is shaken well and allow 

it to stand for some time. Formation of red colour in lower 

layer indicates the presence of terpenoids. 

4) Test for Steroids: (Salwoski’s test) 

The extract is treated in chloroform with few drops of 

concentrated H2 SO 4.The mixture is shaken well and allow 

it to stand for some time. Formation of red colour in lower 

layer indicates the presence of steroids. 

5) Test for flavonoids:  (Ferric chloride test) 

Few drops of ferric chloride were added in the extracts. 

Formation of intense green colour indicates the presence of 

flavonoid. 

6) Test for Tannin: (Ferric chloride test)  

Few drops of ferric chloride were added in the extracts. 

Formation of intense green colour indicates the presence of 

tannin. 

7) Test for Saponins:  

0.5 g of extract was dissolved in 10 ml distilled water. The 

test tube stopped and then shaken vigorously for 30 seconds. 

Then it was allowed to stand for 30 minutes. Formation and 

retention of honey comb froth on surface for 30 minutes 

considered as presence of saponins. 

8) Test for Phenolic compounds:  

1% Ferric chloride solution and 1% potassium ferrocyanide 

were mixed in equal amounts.3 drops of this freshly 

prepared solution was added to 2 ml of extracts. The 

formation of blue black colour is considered as presence of 

phenolic compounds. 

9) Test for Protein :(Millon’s test):  

Millon’s reagent was prepared by adding 5g of Hg(No3)2 and 

HgNO3 in 100 ml of HNO3. To 2 ml of filtrate few drops 

Millon’s reagent were added. A white precipitate indicates 

positive result. 

F. Quantitative estimation of Carbohydrate using Anthrone 

reagent: 

0.5 And 1 ml of samples were taken in test tubes. With 

distilled water the volume is adjusted up to 1 ml followed 

by4 ml of Anthrone reagent. Absorbance was read at 630 

nm against a suitable blank. The graphs are constructed by 

plotting concentration of standard on X-axis and absorbance 

on the Y-axis. The amount of carbohydrate was calculated 

in mg/mL 

Amount of carbohydrate present in 100 ml of 

sample=(mg of glucose/ Volume of the test sample)×100 

G. Quantitative estimation of Protein using Lowrey’s 

method: 

0.2 ml of plant extract was taken. The volume was adjusted 

to 1 ml with distilled water. 5ml of alkaline copper reagent 

and 0.5 ml of FC reagent was to the test tube. After 

incubation at room temperature the absorbance was read at 

600 nm against a suitable blank. The graphs are constructed 

by plotting concentration of standard on X-axis and 

absorbance on the Y-axis. The amount of protein was 

calculated in mg/mL 

Amount of protein present in 100 ml of sample= 

(mg of protein/ Volume of the test sample) ×100 

H. Evaluation of antioxidant activity by DPPH method: 

The antioxidant activity of extracts was evaluated by DPPH 

radical scavenging assay which was original described by 

Blois (1958). DPPH (1, 1-diphenyl-2-picrylhydrazyle) is 

considered as a stable radical because of the paramagnetism 

conferred by its odd electron (Aurelia Magdalena Pisoschi 

and Gheorghe Petre Negulescu 2011). 

0.002 g of DPPH was mixed with 100 ml of 

methanol and store in a refrigerator for 1 day inside a dark 

bottle. In 5 test tubes different concentrations (25,50,75,100 

and 150 ml) of the plant extracts were taken then the final 

volume of the test tubes were made upto 2 ml by adding 

methanol/ethanol.2ml of DPPH solution was added in each 

test tube. Pure methanol/ethanol serves as blank and DPPH 

solution acts as control. The test tubes were incubated in 

dark for 30 minutes. After development of the colour 

absorbance was taken for each test tube at 517 nm. 

Scavenging activity was calculated by using the following 

formula- 

Scavenging activity (%) = [(A-B)/A] ×100⁰ 
A=Absorbance of control B=Absorbance of sample extract 

I. Preparation of value added probiotic drink from S. 

Mombin, G.pedunculata and Aegle marmelose  : 

The S. Mombin and G. pedunculata drink separately 

formulated, optimized and evaluated in the laboratory.The 

isolated Lactobacillus species were inoculated into these 

fruit juices along with water and sucrose as a carbon source 

and were kept at -4⁰.   Microorganisms were isolated from 

cow and goat milk by serial dilution method inside the 

laminar air flow chamber.0.1 ml of mixture from each of the 

sample was inoculated on solidified MRS agar media plates. 

These plates were incubated at 37⁰C for 24 hours. With the 

help of streaking small amount of the bacterial colony were 

transferred into MRS broth culture and again allowed to 
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incubate at 37⁰C for 24 hours. Then these fresh broth 

cultures were centrifuged.140 ml of Spondias mombin juice 

were taken in each of the two glass bottles separately. One 

for the cow’s milk sample and another for the goat’s milk 

sample. In both bottles pallets were added. In each bottle 5 g 

of sucrose were added.100 ml of Garcinia pedunculata juice 

were taken in each of the two glass bottles separately. In 

both the bottles different amount of pallets were added as 

there were 2 different milk samples. 4g of sucrose sources 

used in each of the juice.These were allowed to ferment for 

3-4 days in the dark and then stored in -5⁰C temperature. 

pH, total acidity and cfu were checked at 0 day, 14 days and 

21 days interval. 

J. Probiotic tests: 

The microorganisms which were used here as probiotic 

organisms were isolated from cow milk and goat milk 

separately(Sai Bramari.G et al.,2014). Both milk samples 

were cultured on MRS agar media with appropriate dilutions 

for the isolation of potential probiotic strains and pure 

cultures were obtained by continuous sub-culturing. 

Identification of the Lactic acid bacteria (LAB) bacteria 

were done by Gram’s staining and different biochemical 

tests (mentioned above). These isolates were examined for 

further probiotic properties. These are as follows- 

1) Acid tolerance 

The acid tolerance assay was tested according to with 

modifications (Ehrmann et al. 2002). MRS agar media was 

prepared and divided into 3 parts. The pH of the media were 

adjusted to 4,5 and 6 and were plated accordingly for both 

the samples. Cells of the LAB strain were inoculated into 

these plates and incubated anaerobically for 24 hours at 

37⁰C. 

2) Phenol tolerance 

To check the phenol tolerance of the isolated organisms, test 

tubes containing MRS broth were adjusted with different 

concentrations (0.1-0.4%) of phenol. After sterilization each 

test tube was inoculated with 1%(v/v) fresh overnight 

culture of both the isolated samples and incubated at 37⁰C 

for 24 hours. After 24 hours of incubation their growth were 

determined by 620 nm filter absorbance of cell 

concentration by spectrophotometer. 

3) Nacl tolerance 

For the determination of Nacl tolerance of isolated LAB, 

test tubes containing MRS broth were adjusted with 

different concentrations (1-10%) of Nacl. After sterilization, 

each test tube was inoculated with 1% fresh overnight 

culture of both the samples and incubated at 37⁰C for 24 

hours. After 24 hours of incubation their growth were 

determined by 620 nm filter absorbance of cell 

concentrations by spectrophotometer.  

4) Bile salt tolerance 

Bile salt tolerance test of isolated lactic acid bacteria from 

selected milk samples were assayed using the protocol by 

Zinedine and Faid with some modification. MRS broths 

with different concentrations (0.05%,0.1%,0.3%,0.6% and 

0.9%) of bile salt were used to find out the tolerance and 

growth rate of isolated organisms. Final pH of the medium 

was adjusted to 6.5 and autoclaved at 121⁰C.Then 1% 

overnight culture from both the samples were separately 

inoculated into the broth medium and incubated at 37⁰C for 

24 hours under anaerobic conditions. Then the survival rate 

of isolated bacteria was measured by taking absorbance at 

620 nm filter of the MRS with bacterial culture by 

spectrophotometer. 

5) Anti-microbial activity 

The possible probiotic potentials of the isolate against the 

selected pathogens (E. coli and Salmonella) was 

investigated by well diffusion method on a solid medium. 

Two pathogenic bacteria E. coli and Salmonella were 

precultured in NA broth medium incubated at 37⁰C for 24 

hours and the culture was spread over the NA agar plate and 

100 µl of the prepared juice containing the isolates were 

added in the wells. Anti-microbial activity was estimated as 

the diameter of the clear inhibitory zone formed around the 

wells. 

6) Minimal inhibitory concentration (MIC) 

Minimum inhibitory concentration (MIC) is the lowest 

concentration of a chemical which prevents visible growth 

of a bacterium (R.W. Bussmann et al., 2010).The MIC of a 

chemical is determined by preparing nutrient broth media. 

Test tubes were taken and 10 ml of nutrient broth media 

were poured in each of the test tubes.100µL of the cultured 

organisms (E. coli and Salmonella) were inoculated in each 

of the test tubes and incubated at 37⁰C for 24 hours. 

Spectrophotometer reading as taken at 405 nm.After 24 

hours of incubation plant extracts were added in different 

concentrations(1,0.5,0.25,0.20,0.15,0.1,0.05.0.02 and 0.01 

ml) again incubated for 24 hours and spectrophotometer 

reading was taken at 405 nm. 

III. RESULTS 

To identify the isolated strain, Gram staining is done and 

examined undr microscope. After examining under the 

microscope it was observed as pinkish in colour and cocci 

shaped which are identified as Gram positive bacteria. 

   Result 

Sl 

no

. 

Test name Conditio

n for 

Observati

on 

Spondi

as 

mombi

n: 

Garcinia 

peduncula

ta: 

Aegle 

marmel

ose 

1 Test for 

terpenoids 

Yellow 

colour 

formed 

Present Absent Present 

2 Test for 

steroid 

Reddish 

brown 

colour 

precipitat

e formed 

in the 

lower 

layer 

Present Absent Present 

3 Test for 

flavonoid 

Intense 

green 

colour 

was 

formed 

Present Present Present 

4 Test for 

carbohydr

ate 

Violet 

colour 

ring 

Present Present Present 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bussmann%2520R%255BAuthor%255D&cauthor=true&cauthor_uid=20678568
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formed 

5 Test for 

Tannin 

Intense 

green 

colour 

was 

formed 

Present Present Present 

6 Test for 

Saponin 

No foam 

or layer 

was 

formed 

Absent Absent Present 

7 Test for 

Phenolics 

Formatio

n of 

black 

blue 

colour 

Present Present Present 

8 Test for 

alkaloids 

Brown 

colour 

precipitat

e formed 

Present Present Present 

9 Test for 

protein 

Appearan

ce of 

purple 

colour 

Present Present Present 

Table 1: Qualitative phytochemical analysis: 

Sample 
Extract 

(ml) 
Absorbance 

Amount of 

Carbohydrate 

(µg/ml) 

SED 

Carbohydrate 

S. mombin 
 

0.5 

1.238 25.7 
± 

0.717 

G. 

pedunculata 
1.028 22.2 

± 

0.231 

A.marmelose  0.240 4.8 
± 

0.237 

Protein 

S. mombin 

0.2 

0.792 34.5 
± 

0.001 

G. 

pedunculata 
0.858 38 

± 

0.002 

A.marmelose 0.2 0.803 41 
± 

0.002 

Table 2: Quantitative estimation of Carbohydrate and 

Protein 

Sample 

concent

rations 

(µl) 

Co

nc 

of 

DP

PH 

(µl

) 

Methan

ol(µl) 

Scavenging activity 

(%) 

Scave

nging 

activit

y of 

Ascor

bic 

acid 

(%) 

S. 

mo

mbi

n 

G. 

pedun

culata 

A. 

marm

elose 

25 

 

 

2 

1975 87 48.7 46.1 95.25 

50 1950 91.5 49.4 50.2 94.87 

100 1900 91.6 52.8 49.4 94.30 

150 1850 91.8 53.8 55.3 94.30 

200 1800 93.2 54.5 60.6 81.59 

Table 3: Evaluation of antioxidant activity by DPPH method 

and comparison with standard solvent Ascorbic acid: 

Fig. 3: Scavenging activity of S. mombin, G. pedunculata 

and A. marmelose with ascorbic acid. 

Sl 

no. 

Day pH Total Acidity 

(%) 

Cfu (colony forming 

unit 

S. mombin 

1 1 2.69 0.80 28.5 

2 14 3.49 0.56 29.3 

3 21 3.78 0.41 28.9 

G. pedunculata 

1 1 2.49 1.06 34.4 

2 14 3.65 0.62 32.6 

3 21 4.62 0.52 34.1 

A. marmelose 

1 1 5.5 0.56 46.7 

2 14 6.5 0.32 43.2 

3 21 8.3 0.31 45.9 

Table 4: Preparation of probiotic drink: 

Sl 

No. 
Conc. S. mombin 

G. 

pedunculata 
A. marmelose 

  
0 

hour 

24 

hours 

0 

hour 

24 

hours 

0 

hour 

24 

hours 

Bile tolerance 

1 0.05 0.135 0.183 0.135 0.399 0.169 0.403 

2 0.1 0.168 0.231 0.148 0.401 0.153 0.416 

3 0.3 0.125 0.189 0.164 0.416 0.167 0.402 

4 0.6 0.207 0.278 0.187 0.225 0.198 0.223 

5 0.9 0.238 0.297 0.178 0.193 0.185 0.196 

Nacl tolerance 

 0.05 0.022 0.968 0.024 0.965 0.099 0.879 

 0.1 0.053 0.933 0.031 0.899 0.107 0.912 

 0.3 0.016 0.791 0.027 0.813 0.101 0.790 

 0.6 0.054 0.652 0.043 0.643 0.131 0.649 

 0.9 0.076 0.627 0.065 0.599 0.129 0.627 

Phenol tolerance 

 0.1 0.076 1.150 0.061 1.133 0.083 1.121 

 0.2 0.056 0.710 0.063 0.966 0.051 0.723 

 0.3 0.093 0.536 0.110 0.941 0.113 0.512 

 0.4 0.076 1.133 0.089 0.440 0.076 0.865 

 0.5 0.063 0.699 0.094 0.873 0.091 0.903 

Table 5: Probiotic tests: 

pH S. mombin 

(cfu after 24 

hours) 

G. pedunculata 

(cfu after 24 

hours) 

A. marmelose 

( cfu after 24 

hours) 

4 9.0 34.7 10.0 

5 64.5 56.7 46.3 

6 45.6 48.1 43.0 

Table 6: Acid tolerance 
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Sl.No. Conc. 

S. mombin G. pedunculata A. marmelose 

Against 

E. coli 

Against 

Salmonella 

Against 

E. coli 

Against 

Salmonella 

Against 

E. coli 

Against 

Salmonella 

0 

hour 

24 

hours 
0 hour 

24 

hours 

0 

hour 

24 

hours 
0 hour 

24 

hours 

0 

hour 

24 

hours 
0 hour 

24 

hours 

1 1 ml 1.225 0.289 1.324 0.221 1.525 0.225 1.205 0.942 1.511 0.812 1.290 0.983 

2 0.5 ml 1.375 0.465 1.056 0.342 1.575 0.822 1.563 0.582 1.534 0.823 1.312 0.721 

3 
0.25 

ml 
1.178 0.675 1.133 0.341 1.290 0.804 1.352 0.736 1.290 0.818 1.119 0.898 

4 
0.20 

ml 
1.089 0.819 1.124 0.475 1.508 0.617 1.515 0.583 1.319 0.712 1.427 0.562 

5 
0.15 

ml 
1.234 0.876 1.356 0.266 1.482 0.837 1.387 0.439 1.398 0.701 1.513 0.613 

6 0.1 ml 1.543 0.987 1.276 0.467 1.613 0.961 1.549 0.675 1.574 0.516 1.166 0.791 

7 
0.05 

ml 
1.613 0.435 1.576 0.319 1.177 0.651 1.456 0.427 1.191 0.918 1.421 0.563 

8 
0.02 

ml 
1.546 0.634 1.437 0.299 1.365 0.699 1.208 0.602 1.113 0.899 1.448 0.931 

9 
0.01 

ml 
1.342 0.698 1.311 0.379 1.565 0.578 1.244 0.560 1.512 0.913 1.391 0.987 

Table 7: Minimum inhibitory concentrations

Sl 

no. 
Concentrations 

S. 

mombin 

G. 

pedunculata 

A. 

marmelose 

1 Against E. coli 2.4 cm 2.4 cm 2.4 cm 

2 
Against 

Salmonella 
2.3 cm 2.5 cm 2.4 cm 

Table 8: Antimicrobial test 

 
4. (a)    4. (b) 

 
4. (c) 

Figure.4: Zone of inhibition against E. coli and Salmonella 

of  S. mombin, G. pedunculata and A. marmelose 

(a) S. mombin Against E.coli (b) S. mombin Against 

Salmonella (c) G. pedunculata Against E.coli 

  
4. (d)    4. (e) 

 
4. (f) 

Figure.4: Zone of inhibition against E. coli and Salmonella  

of  S. mombin, G. pedunculata and A. marmelose 

(d) G. pedunculata Against Salmonella  (e) A. 

marmelose Against E.coli  (f) A. marmelose Against 

Salmonella 

IV. DISCUSSION 

The isolated colonies were identified as Lactobacillus 

species, which was proved as best probiotic strain in the 

earlier works (Kyung Young Yoon et al. 2004& 2005). 

Using Gram staining method and for characterization 

different biochemical characterization were performed. The 

proximate analysis of the nutritive value of three plants are 

depicted and the results obtain from analytic qualitative 

chemical analysis of all three edible plants establishes that 

nutritive contents of all the plants were high. Almost all the 
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important phytochemicals are found to be present in all the 

three samples. The protein content of S. mombin, G. 

pedunculata and A. marmelose were found to be 34.5 µg/ml, 

38 µg/ml and 41 µg/ml respectively which shows that these 

low fruit samples are very good source of protein. The 

carbohydrate contents of S. mombin, G. pedunculata and A. 

marmelose were found to be 25.7 µg/ml, 22.2 µg/ml and 4.8 

µg/ml respectively.  It has been recognized that phenolic 

compounds show antioxidant activity and their effects on 

human health and nutrition are considerable. Natural 

antioxidants have been established to promote health by 

acting against oxidative stress related diseases such as 

infections, diabetes, cancer and coronary heart diseases. 

Qualitative analysis of phenolic compounds and estimation 

of DPPH scavenging activity method are easy, rapid and 

sensitive method to evaluate the scavenging activity of fruit 

extracts. There were a wide variation in the total scavenging 

activity (%) of the three edible plants. The result of present 

study showed that the methanolic extract of S. mombin 

contain highest scavenging activity (%). The extracts of all 

the plants under investigation exhibited different extent of 

scavenging activity (%) and thus provide a valuable source 

of nutraceutical supplements. 

The S. mombin,G. pedunculata and A. marmelose 

drink separately formulated, optimized and evaluated in the 

laboratory. The isolated Lactobacillus species were 

inoculated into these fruit juices along with water and 

sucrose as a carbon source and were kept at -4⁰.  To check 

the probiotic properties of isolates different tests were done 

and found that isolates used for preparing the drink were 

capable of utilizing the nutrients for their growth, synthesis 

and metabolism and can survive in our gut environment.The 

prepared final product resulted with desirable properties like 

suitable ph, acidity and cfu. The isolated stains have shown 

significant antibacterial activity against bacterial 

pathogens.The richness of S. mombin,G.pedunculata and A. 

marmelose fruit qualities and goodness of probiotic strains 

blend together to make the prepared drink as an ideal 

probiotic drink and accepetable to all those who are alergic 

to dairy products. 

V. CONCLUSION 

S. mombin, G. Pedunculata and A. marmelose are edible 

fruits used in various applications including different food 

items. All of these fruits have some excellent therapeutic 

values and are traditionally used in medicines. From the 

study it’s been found that these fruits are rich in 

phytochemicals. Biochemical analysis was carried out as 

protein estimation by Lowrey’s method, carbohydrate 

estimation by Anthrone method. Protein content in S. 

mombin, G. pedunculataand A. marmelosewas found to be 

34.5 µg/ml, 38 µg/ml and 41 µg/ml respectively. 

Carbohydrate content was found to be 25.7 µg/ml, 22.2 

µg/ml and 4.8 µg/ml in S. mombin, G. pedunculata and A. 

marmelose respectively. In the present study antioxidant 

activity of S. mombin, G. pedunculataand A. marmelose 

extracts is checked by using DPPH (1,1-Diphenyl -2 

picrylhydrazyl) method. DPPH scavenging activity of 

methanol extracts of S. mombin, A. marmelose and ethanol 

extract of G. pedunculata in 200 µl concentration was found 

to be93.2 %,60.6 % and 54.2 % respectively. The study also 

revealed that prepared probiotic drink of S. mombin, G. 

pedunculataand A.marmelose shows good acid 

tolerance,bile tolerance,phenol tolerance and Nacl tolerance 

and also good MIC and thus good shelf life. So, the study 

evaluate the nutritional properties of S. mombin, G. 

pedunculata and A. marmelose and it was found that all 

these fruits serves as good sources of nutrition and also act 

as natural free radical scavengers. The value added products 

also shows good shelf life and tolerance. It could be a 

potential source of good quality marketable commercial 

products as the fruits are seasonal, mature and ripped, 

therefore, adequate measure to be found out to reduce the 

spoilage due to microbial and physical activites. All the 

processed food products are superior in nutritive value and 

shelf stability. Theses fruits can be utilized fully to produce 

value added products thereby making it available throughout 

the season as well as in the market which will help to 

develop our rural economy. 
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