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ABSTRACT

Litchi chinensis is an evergreen tree belonging to Sapindaceae family.
Lychee fruits are favored by consumers for their juicy and sweet arils,
while seeds are discarded as waste material. This study was aimed to
investigate the proximate analysis, nutritive value, total phenolic content
and antioxidant activity of Litchi chinensis seed. The results of phy-
tochemical screening reveal ed that seeds contain anumber of medicinally
active secondary metabolites. Total phenolic content was highest for
ethanolic macerate (33.657 mg GAE/100 gm dw). The antioxidant activities
of extracts were performed by DPPH and FRAP method. In DPPH assay
the highest antioxidant activity is shown by n- butanol fraction (IC_ =
59.500 pg/ml) while Ferric reducing antioxidant power is maximum for
ethanolic macerate (707.929 uM/ml, FRAP value =1.808) and n-butanol
fraction (610.071 uM/ml, FRAP value =1.574). The proximate analysis
showed that seeds are excellent source of carbohydrate (81.098%), pro-
tein (6.126%), fat (0.891%) and crude fiber (4.327%). The nutritive value
wasfoundto be 356.917 K cal/100 gm of seeds. Overall theresultsreveaed
that Litchi chinensis seeds exhibit excellent nutritive value along with
potent antioxidant activity and they can be used in formulation of various
pharmaceutical and cosmetic preparations against highly expensive syn-
thetic antioxidant. © 2013 Trade Sciencelnc. - INDIA
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Sincethebeginningof human civilization, medicing
plants have been used by mankind for itstherapeutic
vaue. Nature hasbeen asource of medicina agentsfor
thousands of yearsand animpressive number of mod-
erndrugshavebeenisolated fromnatura sources. Many
of theseisolationswere based on the uses of the agents
in traditional medicine. Traditional medicines
include herbal, ayurveda, siddha, unani, and Chinese

medicine system. The herba medicines provided by
plantsare used inform of phytochemicals, which can
bedefinedinthe strictest sense, aschemica s produced
by plants. However, thetermisgenerally used to de-
scribe chemica sfrom plantsthat may affect hedlth, but
arenot essential nutrients. Whilethereisampleevi-
denceto support the hedth benefitsof dietsrichinfruits,
vegetables, legumes, wholegrainsand nuts, evidence
that these effects are due to specific nutrients or
phytochemicalsislimited. Because plant based foods
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arecomplex mixturesof bioactive compounds, infor-
mation on the potentia health effects of individual
phytochemicalsislinked to information on the health
effectsof foodsthat contain those phytochemica gv.

Inthelast few decades, natural fruits, fruit extracts
and seeds have received much attention as sources of
bi oactive substances such as antioxidants, antimutagens
and anticarcinogens??. Oneof such natural sourceis
Lychee. Litchi chinensisisan evergreen tree bel ong-
ingtothe Sgpindaceaefamily iswildly cultivated in sub-
tropical areasfor fruitd. Litchi isconsidered asoneof
thebest fruitsduetoitshigh nutritivevaue, svegt-acidic
taste, excellent aroma, and bright red colour of itsped.
Lycheefruitsarefavored by consumersfor their juicy
and sweet arilsand attractivered pericarp®. Medici-
nally fruit of lycheeistonicto heart, brain, and liver;
dlaysthirgt; very wholesometo thebody. Theroot bark
and flower areused inform of decoction asgarglefor
throat infections. Theseedsin Maay Peninsulaareused
by Chinese asanodyne and are prescribed in various
neuralgic disordersandin orchitig®.

A very negligiblework on antioxidant activity of
Litchi chinensis seeds has so far been reported, sothe
present study is designed to eval uate the antioxidant
natureof Litchi chinensisseeds, itsproximateanaysis
and nutritiveval ue. Phytochemical screening and total
phenolic content is performed in order to establish a
correlation between bioactive congtituentsand biologi-
cal activity. Resultsof thisstudy will helpto providea
better understanding of natural antioxidantsand further
exploration can giveriseto anew lead moleculewhich
could be cheaper antioxidant in thefield of cosmetic,
pharmaceutica and nutraceuticas.

EXPERIMENTAL

Plant material

Litchi chinensis fruits were collected from
Dehradun, Uttarakhand (India) in the month of June
and duly i dentified and authenti cated by Botanica Sur-
vey of India, (BSl) Dehradun with accession No.
113638. A voucher specimen has been deposited in
medicind plantsherbarium in Department of Chemis-
try, GurukulaKangri Vishwavidya ayaunder theregis-
try No. 23/15. The collected fruitswere harvested for
seeds, washed, dried in shade and finally grinded to
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powdered form and stored in polythene bagsfor fur-
ther use.
Chemicalsand reagents

(TPTZ) 2,4,6-tri-(2-pyridyl)-1,3,5-tri azine (Hi-
media), (DPPH) 1,1-diphenyl-2-picrylhydrazyl (Sigma)
Folin’s ciocalteau phenol reagent (Merck), Gallic Acid
(Lobachemie), Ascorbicacid (Merck), Petroleum ether
(Merck), n-Butanol (CDH), Methanol (Merck) were
purchased. All the other solvents and chemical used
wereof HPLC or analytical grade.

Instruments

Conical flask 2000 ml (Merck), Rotary vacuum
evaporator (LABCO), Kjeldalh flask (JSGW), UV-
Visible Spectrophotometer-2500 (Shimadzu).

Physical evaluation

The powdered seedswere processed to undergo
physical eva uationwhere ash vaueand extractiveval-
uesweredetermined. Ash vadueincludestheestimation
of total ash, acid insolubleash, acid solubleash, water
solubleash and sulphated ash, whiletheextractivevaue
involvesthe estimation of a cohol solubleand water
soluble extractiveva ue. All the parameterswere per-
formed according to standard pharmacopoeia meth-
odd™.

Proximateanalysis

Proximate anaysisof the seedsincludesthe esti-
mation of moisture content®, total nitrogen content,
crude proteini®%, crude fat!***4, crude fiber*3, total
carbohydrate content and avail able carbohydrate con-
tent. Whilethetota carbohydrate content wasestimated
by thedifference of mean vaues: 100— (% ofash + %
of moisture +% of crudefat + % of crudeprotein) and
available carbohydrate content by the differenceof (%
Total Carbohydrate Content - % Crudefiber).

Nutritive value of seeds

Nutritive valueof the seedswas cal culated onthe
basisof dataof proximateandysisusing generd Atwater
factorswith thehelp of equation*4.

Nutritivevalue (K cal/100 gm) = (4 X % Protein)
+(9X % CrudeFat) + (4 X % Carbohydrate)

Extraction of plant material
The powdered seedsare extracted by maceration
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followed by fractionation. Briefly 855 gm of powdered
seedswereloadedin 2000 ml conica flask and soaked
inethanol (1500ml x 2) at room temperature (30-35°C)
for 6 dayseach time. Concentration of the macerated
solution under vacuum in arotary evaporator givesa
reddish brown semisolid (42.351 gm, 4.593%), most
of which (40.500 gm) wasdissolvedin 200 ml of double
digtilled water (DDW) and then fractioned sequentialy
with petroleum ether (150 ml x 4) and n - butanol (150
ml x 4). Thefractioned solutionswere concentrated at
reduced pressure in arotary evaporator in order to
minimizethelossof thermo | abile compounds.

Phytochemical screening

Phytochemicd andys sfor variousphytocondituents
of the obtai ned seed extractswasundertaken using stan-
dard qualitative methodg*>*¢. The obtained extracts
were screened for the presence of biologically active
compoundslikeaka oids, carbohydrates, glycosi des,
inulin, protein, amino acid, Steroidsand triterpenoids,
faisand ail, tanninsand Phenalic group, flavonoids gums
and mucilage and naphthoquinones.

Determination of total phenolic content

Thetotd phenolic content of the obtained extracts
of Litchi chinensis seedswas determined with Folin-
Ciocateau assay according to the method of Singleton
and Ross withalittlemodification*”. Briefly andiquot
(2 ml) of extracts (1000 pg/ml) or standard solution of
galic acid (100 - 700 pg/ml) was added to a 50 ml
volumetricflask, containing 35 ml of distilled water. A
blank of distilled water was also prepared. 2.5 ml of
Folin-Ciocalteau’s phenol reagent was added to the
mixture and shaken. After 8 min of incubation at room
temperature, 7.5 ml of 20 % Na,CO, solution was
added to themixture. The solution wasdiluted to 50 ml
with distilled water and mixed. After incubation for 2
hrsat room temperature, the absorbancewas measured
at 765 nmwith an UV- VIS spectrophotometer. Cal-
culationswere performed using the cali bration curve of
gallicacid. Thetotal phenolic content of seed extracts
wereexpressed asmilligramsof gallicacid equivadents
(GAE) per 100 gramsdry mass (mg GAE/100 g dw).
All thesampleswere anayzed in duplicates.

DPPH freeradical scavenging assay
Thefreeradica scavenging assay of dl theobtained
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extracts of Litchi chinensis seeds was evaluated by
stable DPPH freeradical according to the method of
Brand-Williams et. a with some modification*d. A
working solution of 0.004% wasfreshly prepared by
dissolving 10 mg of DPPH in 250 ml of methanol. 1 ml
of each solution of different concentration (1, 5, 10,
50, 100, 500 pg/ml) of each extract was added to 3 ml
working solution of DPPH. After 30 min the absor-
bance of the preparationsweretaken at 517 nmwith
an UV- VIS spectrophotometer which was compared
with the corresponding absorbance of standard ascor-
bic acid of similar concentrations (1-500 pg/ml). 1 ml
of methanol with 3 ml of working DPPH solution serves
asblank. Thenthe% radical scavenging activity or %
inhibition or % reductionin color or % antiradica ac-
tivity wasca culated by equation:

(Absorbanceof blank
absorbanceof sample
or standard) after 30min
(Absorbanceof blank)
after 30min

% Inhibition = X100

IC,, of theall extracts and standard ascorbic acid was
cd culated by graphical method by plotting %inhibition
Vs concentration.

Ferric reducing antioxidant potential assay
(FRAP)

The FRAP assay was done according to Benzie
and Strain with some modification. Thestock solu-
tionsincludes 300 mM acetate buffer (3.1g Sodium
acetate trihydrate and 16 ml Glacia acetic acid), p"
3.6,10mM TPTZ (2,4,6-tri-(2-pyridyl)-1,3,5-triaz-
ine) solutionin40 mM HCI, and 20 mM FeCl .6H,0
solution. Theworking FRAP reagent wasfreshly pre-
pared by mixing acetate buffer, TPTZ solution and
FeCl,.6H,O solutionin proportionof 10:1:1 (v/v) and
thenwarmed at 37°C beforeusing it. Antioxidant po-
tential was determined by reacting amixture 1 ml of
each extracts (500 pg/ml) and 10 ml of working FRAP
reagent. Absorbance of colored product (ferrous
tripyridyltriazine complex) wasthen taken at 593 nm
after 15 min of incubation at 37°C. Ascorbic acid stan-
dard solutionsweretested in asimilar way. The stan-
dard curvewaslinear between 100 - 800 uM ascorbic
acid. Working FRAPreagent servesashblank and 1 ml
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of methanol with 10 ml of working FRAP reagent act
ascontrol. Cdculationsweremadeby cdibration curve.
Resultswere expressed as uM/ml. Additional dilution
was needed if the FRAP value measured was over the
linear rangeof thestandard curve. FRAPvdueof sample
was cal cul ated by equation:

(Change in absorbance
of Sample
FRAP value from Oto15minute) X FRAP value
of Sample N (Changein absorbance of standard
of Standard
from Oto15minute)

Satistical analysis

Experimentd resultsaregiven asmean+ standard
deviation (SD) of triplicate measurements. The data
weresatisticaly andyzed usngthe dtatistica program
(Sgmedtat ver. 2.0.) Thesignificant differencesbetween
meanswere cal cul ated by aoneway analysisof vari-
ance (ANOVA) using dunnett multiple-rangetest at
P<0.05.

RESULTSAND DISCUSSION

Physical evaluation

Theresultsof physicd evduationof Litchi chinenss
seedsareshownin TABLE 1. Theresult showsthat
seeds contained 2.164%total ash. Total ashvaueisa
diagnostic purity index. It representsthe physiological
and non-physiological ash. The physiologica ash gets
dissolvedinthedilute acid while someof the non-physi-
ological ash remains undissolved®?”. Seeds contain
1.864% acid soluble ash and 0.299% acid insoluble
ash. Theacid-insol ubleash va ue measurestheamount
of silica, especially siliceousearth, present inthedrug
plant!?l, The sulphated ash 2.652% in seeds gives a
morereliableash figurefor samplecontaining varying
amount of volatileinorganic substancesthat may belost
at theignition temperature used. It al'so givesan esti-
mate of thelignin content that remains after treatment
with concentrated sulphuric acid®. Extractivevalue
shows 7.408% al cohol soluble and 11.437% water
soluble extractive content. The extractivevalueindi-
catesthat for Litchi chinensis seeds, water isthe best
solvent when extractionisexhaugtive.

Natural Products

TABLE 1: Physical evaluation of Litchi chinensisseeds.

Parameter Sub-Parameter Results (%)
Total Ash value 2.164+0.12

Acid Insoluble Ash value 0.299 £ 0.02

AshValue Acid Soluble Ash value 1.864+0.10
Water Soluble Ash value 1.494 +0.75

Sulphated Ash value 2.652+0.77

) Ethanol soluble extractivevalue 7.408 + 0.62
Extractive Value )
Water soluble extractive value 11.437+0.29
*Results are expressed as mean of 3 values + standard devia-
tion.

Proximateanalysis

Theresultsof proximateandydsof Litchi chinends
seedsareshownin TABLE 2. Theproximateanaysis
reveal ed moisture content of 9.721%, whichiswithin
the acceptable limits of about 6 to 15% for most veg-
etabledrugs?. Low moisture content reduces errors
inthe estimation of theactual weight of drug materid,
reduces componentshydrolysisby reducing theactivi-
tiesof hydrolytic enzymeswhich may destroy the ac-
tive components, and al so reducesthe proliferation of
microbia coloniesand therefore minimizethe chance
of spoilagedueto microbid attack??. Theresult shows
that seedsof Litchi chinensisare good source of pro-
tein, fat and crudefiber. Theappropriatefiber content
4.327% showsitsdietary importance because high fi-
ber contentsincreases digestibility. The high carbohy-
drate content 81.098% isbeneficia sincecarbohydrate
congtitutesamajor classof naturaly occurring organic
compoundsthat are essential for the mai ntenance of
plant and animal lifeand also provideraw materialsfor
many industries?,

TABLE 2: Proximateanalysisof Litchi chinensisseeds.

Par ameter Results (%)’
Moisture Content 9.721+0.11
Total nitrogen Content 0.980+0.52
Crude Protein 6.126 £ 0.77
Crude Fat 0.891+0.09
Crude Fiber 4.327+0.87
Total Carbohydrate Content 81.098+ 0.26
Available Carbohydrate Content 76.771+£0.26

*Results are expressed as mean of 3 values + standard devia-
tion.

Nutritive value of seeds
Thenutritivevaueof seedsascd culated usng gen-

-
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eral Atwater factorswith the help of above mentioned
equation anditisfound to be 356.917 K cal/100 gm of
seeds. Thehigh nutritivevaue suggeststhat seedscan
be used asformulation in variousdietary supplements
and can beasource of feed and fodder for animals.

Extractiveyield

Theresultsfor extractiveyie d, gppearanceand con-
sistency of different extract of Litchi chinensisseeds
areshownin TABLE 3. Theyield of ethanol extract is
expressed with respect to the material kept for mac-
erationwhiletheyieldsof fractionsare expressed with
referenceto the ethanol extract (40.500 gm) dissolved
indoubledistilled water. Theyield ismaximuminn-
butanol fraction followed by petroleum ether and | east
intheremaining agueousfraction.

TABLE 3: Extractiveyield of different extractsof Litchi
chinensis seedsobtained by macer ation followed by frac-
tionation.

Extra_lct/ Appearance Consistency % Yield

Fractions (Wiw)
Ethanol extract Reddish brown Semisolid 4.593
Aqueous fraction Transparent red Solid 17.774H
Petroleum ether fraction Brown waxy 18733

n- Butanol fraction Pale reddish brown Sticky semisolid 24.687H

*Extractive yield with respect to material, ** Extractive yield
with respect to ethanol extract (40.500gm).

Phytochemical screening

Theresultsfor phytochemical screening of Litchi
chinensisseedsextractsareshownin TABLE 4. The
result of phytochemical screening revealsthat Litchi
chinensis seeds contain a number of secondary me-
taboliteslikeakaoids, carbohydrates, glycosides, inu-
lin, protein, amino acid, Steroids, triterpenoids, fixed
oils, fats, Phenolic group, and flavonoids. The pres-
ence of these phytocongtituents suggeststhat the seeds
of thisplant might be of medicina importanceto phar-
maceutica industries. Seedsaredevoid of gums, muci-
lage and naphthoquinones. Phytochemica screening of
theextractsshowsthat bes de ethanol maceration maxi-
mum phytoconstituents are present in n-butanol frac-
tiontowhichtheextractiveyieldisaso suggestive. In
generd phytoconstituentsare much more exposed and
extracted well in cold rather than in hot extraction; it
may be due to the thermo labile nature of some
phytoconstituents on exposureto high temperature.

—=> [y|| Paper

According to Varadargjan et al.[* the secondary me-
tabolitesand other chemical constituentsof medicina
plantsaccount for their medicina value.

TABLE 4: Phytochemical constituentsin Litchi chinensis
seedsextract/fractions.

) Extracts
Phytoconstituents and Test performed _—
ET AQ PE BT

Mayer’s Test + - -+
Alkaloids Wagner’s Test -+
Hager’s Test + o+ o+ o+
Tannic acid Test .- -+
Molisch’s Test + o+ -+
Carbohydrate Fehling’s Test + o+ -+
Benedict’s Test + o+ -+
Selivanoff’s Test + o+ -+
Anthraquinone  Borntrager’s Test
glycosides Hydroxyanthraguinones + + -+
Kdler-Killiani Tet  + - + +
Glycosides ;?/L?)Igges Legal’s Test + -+ o+
Baljet’s Test
S;%%réiizes Froth formation Test + + - +
cyoosdes  resuaton SR
Inulin + o+ o+ 4+
Heat Test + s
Protein Biuret Test + o+ -+
Xanthoproteic Test + 4+ -+
Amino Acid Ninhydrin Test + o+
'Sl'trei}trgrlsgnoi gs  Salkowski Test (g) e (g)
Fixed oils Spot Test + -+ -
and Fats Saponification Test T
Shinoda Test + -+ 4+
Flavonoids Alkaline reagent Test + -+ o+
Zinc hydrochloride Test + -+ o+
Lead Acetate Test + o+ -+
Phenolic Ferric chloride Test o+ -+
compounds
and Tannins Tedt for Catechin
Test for Chlorogenic acid +
Gumsand
Mucilage

) Juglone Test
Naphthoquinone
Dam-Karrer Test

+: Present; - : Absent; ET: Ethanol; AQ: Aqueous, PE: Petro-
leum ether; BT: n — Butanol; (T): Triterpenoids; (S): Steroids.

Total phenalic content
Thetotal phenolic content of Litchi chinensis seed

———————, Natural Products
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extractswas determined by Folin-Ciocalteau method.
Thecalibration curvefor gdlicacidisshownin Figure
1. Thetotd phenolic content wasexpressed asmg GAE/
100 g dw usingthestandard curveequation: y = 0.0014x
+0.0278, R? = 0.9983 wherey is the absorbance at
765 nm and x isthetotal phenolic content in 1000 pg/
ml of extract. Theresult for total phenolic contentis
shownin TABLE 5. Thetotal phenolic content was
found to be maximumin n-butanol (32.657 mg GAE/
100 gm dw) followed by petroleum ether (23.943 mg
GAE/100 gm dw) and minimum in agqueousfraction
(16.871 mgGAE/100gm dw). Generdly phenolic com-
poundsareextracted well intheprocesswherethetem-
perature of solventsisnot so much eevated during ex-
traction. Thismay bedueto thefact that phenolic com-
pounds are susceptible towards temperature, oxygen
and UV-light. Temperature may causethelossof tota
phenolicsdueto decomposition. Light may aso havea
similar effect. Phenolic compoundsarelocatedin dif-
ferent partsof plant’s tissues and cells, such as vacu-
oles, cell wallsand cell nuclei. It iswell-known that
phenolic compounds contributeto quality and nutritiond
vaueintermsof modifying color, taste, aroma, and fla-
vor and dsoin providing hedth beneficid effects. They
also servein plant defense mechanismsto counteract
reactive oxygen species(ROS) in order to surviveand
prevent mol ecular damage and damage by microor-
ganisms, insects, and herbivores®!, Additionaly, phe-
nolics act as antimutagens and anti cariogens®, metal
chdators, antimicrobia agentsand darifying agents?”.

TABLE 5: Total Phenolic content of Litchi chinensisseed
extract/fractions.

Total Phenolic Content

Extracts/ Fraction (mg GAE/100 gm dw)’

Ethanol 33.657 £ 0.96
Aqueous 16.871+ 0.65
Petroleum ether 23.943 £ 0.88
n - Butanol +1.26

*Results are expressed as mean of 3 values + standard devia-
tion.

DPPH freeradical scavenging assay

DPPH isagtablefreeradicd whichiswiddy usedto
test the free radical scavenging activities of various
samples®, Theextractsof Litchi chinensisseedswere
subjected to screening for their possibleantioxidant ac-
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tivity. Antioxidant reactswith DPPH, whichisanitro-
gen-centered radical with acharacteristic absorption at
517 nmand convertitto 1, 1,-diphenyl-2-picryl hydra-
zZine, duetotheir hydrogen donating ability et avery rapid
rate?. Asantioxidants donate proton totheseradicas
theabsorption decreases. Thedecreasein absorptionis
taken asameasure of theradical scavenging. Thede-
greeof discolorationindicatesthe scavenging potentia's
of theantioxidant. Theresult for freeradica scavenging
activity of extractd/fractionisshowninTABLE 6. On
comparing with standard, all fractionsshow excellent
percentageinhibition. Figure 2 showsthegraphicd rep-
resentation of DPPH radica scavenging assay. Figure3
showsthegraphica estimationof IC_, i.e. theamount of
extract asantioxidant which isabl eto scavenge 50% of
thetota DPPH radical. It was determined by drawing
the graph with the sampl e concentration on the abscissa
andthefreeradicd inhibition (% inhibition) astheordi-
nate. SincelC_ isameasureof inhibitory concentration,
alower IC, vauewould reflect greater antioxidant ac-
tivity of thesampl €. Theantioxidant activity ismaxi-
mumin n- butanol fraction having lowest IC value of
59.50 pg/ml followed by ethanol maceration and petro-
leum ether fraction having IC,  valueof 97.00 ug/ml and
116.00 pg/ml respectively. The DPPH radical scaveng-
ing activity of n- butanol fraction is morethan that of
parent ethanolic extract; thismay beattributed to thefact
that after fractionation some salected phytoconstituents
that may beresponsi blefor inhibition get concentrated
or abstracted in n- butanol fraction wherethey express
their antioxidant nature rather than in parent ethanolic
extract. Phenolic compounds have been demonstrated
toexhibit ascavenging effect for freeradica sandameta-
chelaingability®y. Ascorbic acidisapotent freeradica
scavenger®2%3, So when compared to such pure com-
ponent, Litchi chinensis seeds are potent free radical
scavenger.

- Standard Curve for Gallic acid
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Figurel: Callibration curvefor Gallicacid.

-
A Tudéan Journal



NPAIJ, 9(1) 2013

Rishi Kumar Shukla et al. 13

DPPII radical scavanging assay of Lthanol macerated and its fractioned
extracts of Lifchi chinensis seeds compared with standard ascorbic acid
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Figure 2 : DPPH radical scavenging activity of Litchi
chinensisseedsextr act/fractions.

Evaluation of IC50 of Ethanol macerated and its fractioned extracts of
Litchi chi is seeds and standard ascorbic acid
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Figure3: Evaluation of I C_; of Litchi chinensisseed extract/
fractions.

Ferric reducing antioxidant potential assay
(FRAP)

The antioxidant activity determined by FRAP
method isshownin TABLE 7. Figure4 represent the
calibration curvefor standard ascorbic acid. FRAP-
method wasinitialy devel oped to assay plasmaanti-
oxidant capacity, but can be used to measurethe an-
tioxidant capacity from awide range of biological
samples and pure compounds®¥. Inthisstudy, FRAP
assay isused becauseit iscomparatively more accu-
rate, quick and thereaction isreproducible and lin-
early related to the molar concentration of the stan-
dard antioxidants. The resultswereexpressed as uM/
ml using the standard curve equation: y = 0.0014x +
0.0649, R? = 0.9885 wherey is the absorbance at
593 nm and x istheferric reducing antioxidant ability
in 500 pg/ml of extracts. The unit uM/ml means the
quantity of Fe* in uM that can be reduced to Fe?* by
per ml of extract or standard ascorbic acid. Theferric
reducing antioxidant power is maximum in parent
ethanolic extract (707.929 uM/ml) and in n-butanol
fraction (610.071 uM/ml) followed by aqueous
(535.786 uM/ml) and least in petroleum ether frac-
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tion (463.642 uM/ml). The FRAP value for ethanol
macerate and n-butanol fraction is calculated to be
1.808 and 1.574 respectively which isvery closeto
standard ascorbic acid (FRAP value = 2). FRAP
method particularly hel psin assessing the antioxidant
behaviour of extractsinwhichthose phytocongtituents
are present which act by reducing ionsor by donating
€l ectron and not by radicd quenching mechanism. The
FRAP activity of extracts may be dueto the presence
of phenolichydroxyl or methoxyl groups, flavoneshy-
droxyl, keto groups, free carboxylic groupsand other
structural featuresliketriterpenesand their deriva-
tive™,

TABLE 6 : DPPH radical scavenging activity of Litchi
chinensisseed extract/fractions.

Extract/ Concentration (%) . I Csovalue
Standard (ng/ml) I nhibition (ng/ml)
1 8.511+0.15
5 11.489+0.17
Ascorbic Acid 10 33.511+0.22 22.72+0.09
50 92.234+0.02
100 92.656 + 0.06
500 95.851 + (.52
1 2772+ 0.67
5 3.625+0.55
Ethanol 10 6609096 o7 000+ 0.12
50 23.028 +0.23
100 51.178+0.17
500 88.593+ (.08
1 2.239+0.62
5 3.198+0.76
Aqueous 10 A24+0.55 oer 000+ 0.15
50 13.965+ 0.41
100 23.134+0. 22
500 88.273+0.10
1 2.132+0.89
5 3.305+0.93
Petroleum Ether 10 5437+ 0.96 116.000+ 0.29
50 28.358 + 0.86
100 49.040+ 0.99
500 88.380+0.61
1 3.838+0.35
5 6.290+ 0.61
n — Butanol 10 9.595+0.39 59.500 + 0.03
50 44.349+0.19
100 81.663+0.16
500 90.512 + 0.05

*Results are expressed as mean of 3 values + standard devia-
tion.
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Figure4: Calibration curvefor Ascorbic acid.

TABLE 7: Ferric reducing antioxidant power of Litchi
chinensisseed extr act/fractions.

Samples ~ Ferricreducing FRAP
antioxidant power (uM/ml)* Value

Ascorbic acid 787.929+0.14 2.000
Ethanol 707.929 + 0.09 1.808
Aqueous 535.786 + 1.92 1.395
Petroleum ether 463.642 +2.02 1.223
n - Butanol 610.071+0.96 1574

*Results are expressed as mean of 3 values + standard devia-
tion.

CONCLUSION

Lycheeisoneof themost popular fruit that isgrown
commercidly foritsjuicy arilsand nutritiona benefitsin
various countriesof world including Indiaand China
Usually what peopledo, they used to consumethe ed-
ibleportion of thelycheefruit and discard theremaining
pericarp and seedswhilethey aretoo useful. Thepresent
study amsat eva uating thenutritiona benefitsand anti-
oxidant behavior of lychee seed. Theresults show the
nutritiona benefit, presenceof secondary metabolitesand
potent antioxidant nature of lychee seeds. By thisstudy
authorsstrongly suggest that lychee seedswhich arecom-
monly discarded by the peopl e can be used to abstract
out alead mol eculethat could act asapotent anti oxidant
havinganumber of beneficid effect over synthetic one.
Thiswill maketheavailahility of naturd antioxidant drugs
to peopleat low cost withlessor no sideeffect. Onthe
other hand, inmost food industries, synthetic antioxidants
e.g. butylated hydroxyanisole(BHA), butylated hydroxy-
toluene (BHT), tertiary butyl hydroquinone (TBHQ),
propyl gdlate (PG) etc. areusedin order to prevent the
rancidity of processed foods. Thisexperiment supports
that seedsof thisfruit canbeusedin suchindustriesas
natural antioxidants subjected to proper investigations.

Thewholeplant can d so befurther harnessed for novel
antioxidant/ bioactive compoundswhich arevery well
evidenced by the present work.
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