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ABSTRACT

Fruits of Syzygium cumini (Jamun) arewell known for itsnutritional , thera-
peutic properties and as a rich source of dark purple colored anthocya-
nins. Anthocyanins rich jamun pulp was extracted with acidified ethanol.
The total anthocyanins content 209 mg/100 g fruit on a dry weight basis
was determined by pH differential method. The antioxidant activity was
investigated with FRAP and DPPH assay which indicates that jamun ex-
tract have significant antioxidant activity. Folin-Ciocalteau method was
used to determine the total phenolic content which found to be 285 mg
GAE100 g?. The sugar composition of jamun fruit was investigated by
GC-MS. Glucose (88.28%) was found to be the main sugar while other
sugars like fructose (6.4%) and sorbose (4.1%) were also present. f-D-
galactofuranose was also present in trace while no trace of sucrose was
found. The results revealed that jamun may serve as dietary source of
natural antioxidants and sugar for health promoting effects.
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INTRODUCTION

Freeradicals generated in the redox processes,
may cause cancer, cardiovascular diseases and
neurodegenerative diseasesby inducing oxidative dam-
ageto biomol ecules*23. Antioxidants play animpor-
tant rolein biological systems by suppressing thefor-
mation/scavenging of reactive free radicals (OH-,
ROO;, O,)*4. Bioactive compounds, such as caro-
tenoids and phenolicsexhibit strong antioxidant activ-
ity and help prevent oxidative damage. Phenolic com-
poundsare secondary metabolitesand important com-
ponent of fruits and vegetabl es. They not only influ-
encethe sensory qualities but also regulate the bio-
logical activitied”d. They are potent antioxidantswith

redox propertiesand act as reducing agents, hydro-
gen donators and singlet oxygen quenchers®Y, Due
to their potent antioxidant propertiesthey arewidely
used in therapeutic and nutritional supplements?2.
Anthocyaninsare naturally occurring poly-phenolics
that impart orange, red, purple and/or blue colour to
many fruits, vegetables, flowersand plants. Such com-
pounds are known for their strong antioxidant capac-
ity*314 and heal th-protecting effects such asreduced
risk of coronary heart disease, prevention of cancer
and neurodegenerative diseased’>*"), Sugarsaremain
energy source in human diet!*® and determined the
fruit quality and the sweetness. Sugarsplay various
rolesfrom diet to cardiovascul ar diseases, diabetes
and dental decay in the human body!9.
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Syzygiumcumini (Jamun) isevergreen medicinal
plantsbelongto Myrtaceaefamily isnativeto tropical/
sub-tropicd regionsespecidly India, Southeast Asaand
Audtrdia Theberryisoblong, ovoidand shinning crim-
son black when fully ripe. Ripefruitsarevery juicy,
almost odorless, with apleasant and astringent taste?,
Jamun fruitsare universally accepted to bevery good
for medicina purposesespecidly for curing diabetes®.
Theinvitro antioxidant activity of jamun fruit antho-
cyanins had been proved by many researcherd®?#. The
anti-proliferativeand pro-gpoptotic effectsof jamunfruit
against breast cancer cellswasreported? 1, Dueto
high phytochemical constituents, jamun fruitsarewell
known for itsnutritional and therapeutic properties?.
The present study istherefore focused on determina-
tion of sugar, total phenalic, anthocyanin content aswell
asoverd| antioxidant potentia of jamun fruit.

MATERIALSAND METHODS

Reagentsand chemicals

2,4,6-tri-(2-pyridyl)-1,3,5-triazine (TPTZ) and
1,1-diphenyl-2-picrylhydrazyl (DPPH)were purchased
from Sigma. Folin’s Ciocalteau phenol reagent (Merck),
gdlicacid (Lobachemie), ascorbic acid (Merck) were
purchased. Hexanefor GC-M Sandysisand andytica
grade methanol and hydrochloric acid were procured
from Merck® (India).

Plant material

Fully ripe berries of Syzygium cumini were col-
lected fromfarmsof Indian Agricultura Research Ingti-
tute, New Delhi. Thefruit pulp (20 g) wasaccurately
weighed and placed in aconical flask and 40 mL of
acidified 80% ethanol (0.1% HCl) wasadded. Theflask
was sonicated for 10 min and thematerial were centri-
fuged for 5 min. Residue was again extracted with 40
ml of acidified 80% ethanolic solution and centrifuged.
Thepooled supernatantswere concentrated under vacuo
in arotary evaporator till drynessat 39+ 1°C to get
ethanolic concentrate. Ethanolic concentrate waskept
indeepfreezer for further andysisof phenalics, sugars
and antioxidant activity. For the determination of an-
thocyanins content, ethanolic extract was partitioned
with hexaneand ethyl acetateto remove other phenolic
and carotenoid compoundsand then concentrated un-
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der vacuo (39 £ 1 °C) in a rotary evaporator to get
anthocyaninsrich ethanolic concentrate.

Deter mination of total anthocyaninsby pH-differ-
ential method

Anthocyanin content was determined by using the
pH differential method?” and expressed ascyanidin-
3-glucoside equiva ent (molar extinction coefficient
(€)26900, mol. mass449.2 g mol ™). 500 ul of theex-
tract was diluted with buffersof pH 1.0and 4.5. The
reaction mixtureswereallowed to equilibrate at room
temperaturefor 15 min and their absorption was mea-
sured at 520 nmand 700 nm. Thedifferencein absor-
banceisequivaent to anthocyanin content and cal cu-
lated by using theformula
Total anthocyanins= (Absor bance x Mol. mass x dil factor)/
el
Where, Absorbance (A) = (Abs, —Abs_ ) pH1.0 —
(Abs, ~Abs. ) pH4.5

Deter mination of total phenolic content

Tota phenolics content was estimated spectropho-
tometricaly using Foline-Ciocateu reagent’?®. An di-
quot (100 uL) of extract was mixed with 0.5 mL of
Folin-Ciocalteu reagent, 2.9 mL of de-ionized water
and 2.0 mL of 20% Na,CO, solution. Themixturewas
allowed to stand for 60 min and the absorbancewas
measured at 760 nm against areagent blank. Calcula-
tionswere performed using the standard calibration
curveof galicacid. Resultswereexpressed asgallic
acid equivaent (mg GAE/100 g dw). All thesamples
wereandyzedintriplicates

700)

Deter mination of antioxidant activity
Ferricreducing antioxidant power (FRAP) assay

Antioxidant activity of ethanolic concentrate was
evaluated by FRAP assay according to the standard
procedures with some modification®*31, The FRAP
assays measurethe reducing power of theextractsin
termsof reduction of ferric (Fe**) toferrousform (Fe*).
The FRAP reagent comprise 300mM acetate buffer
(pH3.6),20mM TPTZin40mM HCl and 20mM FeCl,
intheratio 10:1:1(v:v:v). FRAPreagent (10 ml) was
mixed with 1Iml (100 pg ml™) of sampleextractinatest
tube and vortexed. After 4min, aUV-absorbance read-
ing wasrecorded at 593nm wavel ength. Resultswere
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expressed intermsof pmolmltusingtheequation: y =
0.0014x + 0.0649, R? = 0.9885.

DPPH radical scavenging assay

DPPH (2,2 -diphenyl-1-picrylhydrazyl) radical
scavenging assay was used for the eval uation of anti-
oxidant potentia of jamun extract with minor modifica-
tion*2%Y, Thisassay isbased ontheradica scavenging
ability of antioxidant towards stable DPPH radical. A
0.004% of DPPH solution was prepared in methanol .
A 3.0mL aiquot of DPPH solution wasadded to 1.0
mL of methanolic solution (1to 500ug ml?) of concen-
trate and mixture wasincubated in dark for 30 min.
Absorbancewasmeasureat 517 nm by keeping metha-
nol asablank.

The percentage inhibition was calculated by using
formula
% Inhibition=(A_ —A_/A_. )X 100
|C,, of extract was calcul ated by plotting % inhibition
Vs concentration.

Estimation of sugarsby GC-M S

Theethanolic extract was reacted with acetic an-
hydridein thepresenceof triethyl amineand kept over-
night in dark. The extract was poured onto ice cold
water to obtain the precipitatewhich wasfiltered, dried
and dissolvedin hexanefor GC-M Sandlysis. Gaschro-
matographi c-mass spectrometric anays sof sugarswas
performed onAgilent 7890 GC equipped withAgilent
5975 mass quadrupoledetector (Agilent Technol ogies,
PaoAlto, CA,USA) anda30m x 0.25mm x 0.25mm
HP-5M Sfused-silicacapillary column (Agilent, USA).
Helium gaswasused at aflow rateof 1 mimin?. The
oventemperaturewaskept at 90 °C for 1 min and then
programmed at 30°Cmin* t0 200 °C for 10 min then
5°Cmin?to 280°C. The mass-spectrometer interface
temperaturewas set at 280 °C. The temperature of the
ion source was 250 °C, electron energy 70 eV, and
quadrupoletemperature 150 °C. The chromatographic
plot (Figure 1) was obtained by total ion current (T1C)
mode: the acquired mass ranges were 50 amu up to
550 amu.

RESULTSAND DISCUSSION
Jamun fruitisrich source of anthocyaninsand its
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content dmaost equiva ent tothe other nutraceutical com-
moditieslike blue/black berriesand black current(?.
Spectrophotometricanays sof anthocyaninsfrom jamun
fruit revealed 209 mg100 g fruit on adry weight bas's.
Our resultsarein agreementwith theearlier reportd®23,
Phenol and flavonoidsareknown for their widerange
of biologicd activitiesincluding antioxidant activity.
These compounds are especially associated with de-
creased risk of diseases such as cardiovascular dis-
€ases, cancer, ageing etc.**1, Jamun fruit contains 285
mg GAE100 g* of phenolic content. Inliterature, vari-
ableresultswere observed which were probably due
to the variability of raw material or methodol ogy
used?0231, Eval uation of antioxidant activity of jamun
fruitisnecessary for determining thenutritiona, func-
tional quality and health promoting properties. Inthis
study invitro FRAPand DPPH assays were used for
andys ngtheantioxidant activity. Thescavenging ability
of antioxidant towardsthe stable DPPH radical was
determined by decrease in absorbance along with
changein color from purpleto yellow. Results shows
that the ethanolic extract with IC, valuesof 195 ug
ml-texhibited strong DPPH scavenging activity (Figure
1). Smilar antioxidant activity of anthocyaninswasre-
ported by previousworkers??3, The FRAP assay pro-
vided thereducing potential of antioxidant substances
andiswiddly used in the eval uation of antioxidant po-
tential of polyphenols. It was concluded that total anti-
oxidant of jamun extract was equivalent to 9.3pmol
Ascorbicacidg?. Thisexplansanthocyanins-rich ex-
tract of S. cumini fruit have high antioxidant potential
and can be used as nutraceutical components.

Evaluation of IC5 of ethanolic extract and ascorbic acid

lon‘
2
9% i
w0 / Py
] // //
60
= 50 y4 /S
E a0 p4 ><./
£ w0 ) A
B 7)('/
lz L S ] et Ascorbic acid _ mmmEthanolic extract

1 5 10 50 100 500
Concentration pg/ml

Figurel: Evaluation of | C 50 of ethanolic extract of jamun
fruit pulp

A representativegas chromatogram of ajamun fruit
pulp using GC-MSisshownin Figure 2. Significant
variationswereobservedin sugar composition (TABLE
1). Glucose (88.28%) was found to bethe main sugar
while other sugars like fructose (6.4%) and sorbose
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(4.1%) were aso present in small quantities. f-D-
Galactofuranosewas d so present in trace. No sucrose
waspresent injamunfruit pulp. Our resultsarein agree-
ment with the earlier reportsthat glucose and fructose
asthemain sugar injamun fruitt3371,

TABLE 1: Sugarsinjamunfruit pulp by GC-M S

NEﬁ]atl)(er Compound Name % Area RT
1 Fructose 6.94 33.64
2 Sorbose 4.13 33.79
3 a-D-Glucose 28.26 33.97
4 B-D-Glucose 60.02 34.14
5 B-D-Galactofuranose 0.65 34.73

"
T y T T T g T T T
5.00 10.00 15.00 20.00 2500 3000 35.00 40.00 4500

(1.Fructose; 2.Sorbose; 3.0-D-Glucose; 4. B-D-Glucose; 5. p-
D-Galactofuranose)

Figure2: Representative TI C of sugarsin Jamun Fruit Pulp
estimated by GC-M S

CONCLUSIONS

Theresultsdemongtrate that Syzygiumcumini isa
rich source of anthocyanins, sugar and other phenolic
likeother nutraceutical commoditieshencemay beused
asnutraceuticalsand functional foods. Itisahealthy
fruit withminimum caoriesasglucoseand fructose, the
main source of sweetenersin theripefruitswith abso-
lutely no trace of sucrose. Anthocyaninsenrich extract
have strong antioxidant activitiesand it may serveas
dietary sourceof natural antioxidantsfor disease pre-
ventionand hedth promotions.
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