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ABSTRACT KEYWORDS
Onion (Allium cepa ) is the second most important horticulture crop all Allium cepa;
over the world. It is used as important source of phytoconstituents and Quercetin;
food flavor. Allium cepa is one of the richest source of flavonoids and Flavonoids;

Total phenolic content;
Solvent extraction;
Modelling equation;
Soxhlet extractor.

organosul phur compounds. The extraction was carried out by employing
various organic solvents using Soxhlet extraction method. M ethanol was
found to be the best solvent for the extraction of quercetin from A.cepa.
Soxhlet extractor was carried out using methanol at different extraction
times to verify the mathematical model proposed in this work. The final
form of the proposed modelswere E_=5.942(t) + 125.9 for Quercetinwhere
E,=yield extract (ug/mL of quercetin) and t = extractiontime (hr) and for
total phenolic content the final formwas E_= 3.294(t) + 41.16 where E_=
yield extract (ug/mL of Total phenolic content) and t = extractiontime (hr).
Purification of quercetin with 1:0.5 ratio of hexane and the partition
coefficient was found to be 1.21. The proposed models showed good
agreement with experimental data.  © 2014 Trade ScienceInc. - INDIA

INTRODUCTION

Onion, pharmacologicaly know asAlliumcepa, is
found in every household. Onionisoneof therichest
sources of flavonoid compounds(mainly quercetinand
itsconjugates) organasul phur compoundsand pigments
such asanthocyning¥. Compared tothe Bulb,the Skin
of A.cepa is a rich source of flavonoids and
organosul phur compounds?. The extraction methods
of va uable componentsfrom thewaste of onion should
beworth enough to pursuit in economic point of view
and environmenta benefit*9.

Althoughrardy used asamedicind herb hasawide
rangeof beneficia actionsonthehuman hedth. A.cepa
hasmany pharmacol ogica propertiessuch asAntimi-
crobial activity, Antioxidant activity, Anticarcinogenic
activity’®, Antimutagenic activity!”, Anti-hyperglycaemic
or Anti-diabetic potential etc.FY,

MATERIALSAND METHODS

Collection of material:

Onion skin was collected from alocal market at
Visakhapatnam, AP. The Skin was cleaned and dried.
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Thedried skinwas powdered and used asaraw mate-
rial and storedinan air tight container.

Chemicalsand reagents

Folin-Denisreagent, sodium carbonate (Na,CO,),
Aluminum chloride, Potassum acetate, methanol, etha-
nol, hexaneand digtilled water.

Estimation of thecompounds

Total flavonoid content in terms of Quercetin and
rutin were estimated according to theAluminum chlo-
ride cal orimetric assay method. Tota phenolic content
were estimated according to the method of Folin-
Denigd

Solvent extraction using soxhlet extractor

Prior to the solvent extraction study, 200ml of of
80% methanol was prepared and was kept still of the
extractor. 2 gramsof Skin of Alliumcepawasplaced
inthimblewith the help of afilter paper and then the
condenser was connected to it. Now thetotal appara-
tuswasplacedinthe heater. Using the soxhlet appara-
tus continuous extraction wasdonefor 10 hrs.
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Figurel: Soxhlet Extraction Apparatus

TheentiresysemwasshowninFigure 1.

Solvent — Solvent extraction was done by hexane!™®
assolvent, taking different ratiosof extract and hexane
inaconical flask, 1:0.5, 1:1, 1:1.5 and 1:2 ratios of
extract and hexaneweretakenindifferent conical flasks
and placed in an orbital shaker for about few hours.
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After few minutesof solvent extraction with hexane,
two phases, extract and raffinate were separated. Read-
ingswere noted down for every one hour in order to
note the exact time, when maximum extraction was
observed..

Modelling of extraction of quer cetin using soxhlet
extractor apparatus:

Inorder to describethe quercetintransfer from Skin
of Alliumcepato thebulk of the solvent thefollowing
hypothesiswere used. Themasstransfer coefficientis
congtant. Thesolvent intheextractor isperfectly mixed,
whilethetransfer resistancein theliquid phaseisnegli-
gibleand the quercetin concentration inthe solvent de-
pendsonly ontime. Thetransfer of thequercetinwasa
diffusion phenomenon and independent of time. Thefi-
nal form of the modelling equation was obtained from
theextraction of quercetin by using Soxhlet extractor.
E.=A(t)+B for Quercetin
WhereA & B areconstants, E_=yield extract (ug/mL
of quercetin) andt = extractiontime (hr)

RESULTSAND DISCUSSIONS

Thehighest amount of quercetin extracted from 80%
methanol concentration. Thefina form of the proposed
model equation E = 5.942(t) + 125.9 for Quercetin
where E_=yield extract (ug/mL of quercetin) and t =
extractiontime(hr).

For total phenolic content thefinal formwasE_=
3.294(t) + 41.16 where E_=yield extract (ug/mL of
Total phenolic content) and t = extractiontime (hr)

Theresultswereshowed inTABLE 1and 2. The
model showed agood agreement with the experimen-
tal dataasshowninFigures2 and 3.

Purification of flavonoids

Methanolic extract that was obtai ned after soxhlet
extractor issubjected to purification by Liquid— Liquid
extraction.

Liguid—Liquid Extraction

Thisisoneof the purification step carried out for
the purification of flavonoids. Among different ratios
1:0.5, 1:1, 1:1.5and 1:2 of extract and hexane, 1:.0.5

had shown optimum purification after 1 hr of solvent—
solvent extraction( TABLE 3). Initial concentrationsof
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TABLE 2: Effect of Extraction yield with Extraction timefor

quercetin TPC
Time(hrs) Concentration (ng/mL) Time(hrs) Concentration of TPC (ug/mL)
Quercetin Rutin 1 39.18
1 120.036 65.3 2 50.35
2 140.56 82.4 3 523
3 147.127 86.9 4 5418
4 152.309 96.54 5 58.77
5 159.67 98.14 )
6 167.49 100.7 6 63.85
7 170.58 102.83 7 65.53
8 174.76 105.67 8 68.82
9 168 101.11 9 65.71
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Figure?2: Effect of Extraction yield with Extraction timefor quercetin
Time Vs Conc. of TPC

y=3.294x +41.16
R*=0.896
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guercetinand rutinfor crude extract werefound to be
174.76 pg/mLand 101.11 pg/mL. After extraction with
hexanefor 1hr their concentrationshavebeenraisedto
182.88 pg/mL and 111.19 pg/mLrespectively and the
Partition coefficient wasfoundtobe 1.21.

Partition coefficient = —— =1.21

150.9%

TABLE 3: Purification of flavonoidswith different r atios of
hexane

Extraction time: 1

Extract hr 2hrs
: Quercetin - Rutin  Quercetin  Rutin
hexane pg/mL pg/mL pg/mL pg/mL
1:05 182.88 111.19 178.07 108.74
1:1 180.82 109.79 177.43 106.54
1:15 178.23 108.74 176.23 104.98
1:20 176.55 106.89 174.22 102.23

CONCLUSION

Methanol wasfound to bethe best solvent for the
extraction of quercetin from skin of Allium cepa by
Soxhlet Extractor. Among the different concentrations,
80% methanol showshighest yield. Thefinal form of
the proposed models E_= 5.942(t)+ 125.9 for Quer-
cetinwhere E_=yield extract (ng/mL of quercetin) and
t = extractiontime (hr). For total phenolic content the
final formwasE_= 3.294(t)+ 41.16 where E_=yield
extract (ug/mL of Total phenolic content) and t = ex-
tractiontime (hr).

From the present resultsthe maximum sol vent-sol -
vent extraction was observed with 1:0.5 ratio of ex-
tract to hexane. Theinitial quercetin concentrationin
crude extract wasfound to be 174.76 pg/mL after ex-
traction with hexanefor 1hr the concentrations have
been raised to 182.88 pug/mL and the partition coeffi-
cient was found to be 1.21. The proposed models
showed good agreement with experimental data.
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