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ABSTRACT

A rapid and sensitive and reliable method was devel oped for the determina-
tion of querctin concentration at different pH of cane sugar and cane juice.
The validation of analytical method for the determination of querctin con-
centration was done by HPLC. The method consisted of extracting with
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methanol from cane sugar. The extracts were subjected onto column filled
with florisil column chromatography. The extraction of querctin was from
canejuicewith ethyl acetate. Quantification isperformed by reversed phase

HPLC with UV detector.

INTRODUCTION

Many efforts have been madein the past 25 years
or sotoisolate and identify sugar colorants. However,
only afew papersreport theidentification of colorants
in sugars. Sugar colorantsfirst of all separated from
cane sugar by high voltage paper electrophoresis
method¥. These color pigments were described in
termsof their color, fluorescent color and mobility on
high voltage paper el ectrophoresis. Theseare chloro-
genic acid, caffeic acid, p-hydroxy cinnamic acid,
kaempferol and umbeliferone, 4-hydroxy — 3- methoxy
cinnamic acid and 4-hydroxy -3, 5-dimethoxy cinnamic
acid. Tricinglycosides, Iso-orientin and itsglycosides
andisovitexin havebeenidentified fromtheleavesof a
few sel ected Saccharum species?. A method was de-
veloped for theisolation and fractionation of colorants
from sugar factory products?. It was applicable even
to low color products such as crystalline sugar. The
isol ated colorantswasfractionated by high performance
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gel permeation chromatography and reverse phase
HPLC and detected by UV absorbance. A selected
methodisavailablein scientificliteraturefor remova of
phenolic compoundsfrom soft sugars®. The polysty-
reneresins XAD-2 and X AD-4 were used asthey en-
abled 74% recovery. Gas chromatography of XAD-2
and X AD-4 extractsof sugarsreveded alarge number
of peaks.

Recently HPL C technique was suitablefor sepa-
rating flavonoids and phenolic acids®. The samples
analyzed wereraw liquor, fineliquor and 3 boiling
granulated sugar. HPL C study showed that numerous
flavonoidswere present in the liquor at ppm levels.
Tracesof flavonoidswere a so detected in refined sug-
ars. However, anew flavonoid existed in cane sugar by
ion exchange column chromatography on XAD-2 res-
ing¥. From the coloring matter wereisolated sevenfla-
vonoid C-and O-glycos destwo of which havenot pre-
viously been reported in cane sugar. Their structures
were established by spectroscopic and chemical evi-
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dence. Although presence of coloring matter in sucrose
crystal sand dassification according to their mechanism
of formationi.e. non enzymati c reactionsindependent
of oxygen (Melanoidins and Caramels) and those
formedin presence of oxygen (polyphenols) werea so
studied”. Theinclusion of colorantswithinthe sucrose
crystalsfrom certain phasesrel ated to growth rates of
these phases.

Becausetraceamount of fiveclassesof flavonoids
are: anthocyanins, catechins, chal cones, flavonolsand
flavones present in sugar cane so usually detected by
HPL C techniques®. These col orants were adsorbed
efficiently by resins. In addition separation of flavonoid
colorantsin canerefinery liquorsby HPLC; 13 fla-
vonoidswere found to be reported®. The predomi-
nant flavonoidsinfineliquor wereApigenin6, 8di-C-
glycosides, isoorientin 7, 3-dimethyl ether andtricin
7-O-glycosides. Preparation of threetypes of colorant
samples (melanoidins, akanline degradation products
of hexose’s and caramel) having solutions (15°brix,
pH-8) passesthrough ion exchangeresin columns; a
cationic resin removed about 90% melanoidins
but<10% of the other two col orantswhereas the an-
ionic resin removed about the 90% of the degradation
products of hexose’s but<10% of other colorants™.
In cane productsthe-col orantswere mainly caramels.
Sugarcane flavonoids consi st of acomplex mixture of
aglycones and glycosideswhich ispresent in sugar,
sugarcane leaves and sugarcane juiceaHPLC-UV
method was used for their quantification*>%, denti-
fication and quantification of phenolic compoundsin
sugar cane (Saccharum officinarum) juice by analyti-
cal HPL C method, showing the predominanceof fla-
vones (apigenin, luteolin and tricin derivatives)4.
Micro fractionation of flavonesin sugarcaneandjuice
and identified by HPLC-UV anaysiscombined with
HPLC micro fractionation monitored with HPLC by
TLC using B-carotene as detection reagent isalso a
useful technique®®,

MATERIALAND METHODS

Anaytica reference standardsof Quercetin (98.5%
purity) obtained from ssigmaAldrich Limited Mumba,
India. All the other chemica and solventswereusedin
the study anaytical and HPL.C grade.
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Fortification of samples

A representative samples 50g different sugar
samplesviz. S, M, L gradeweretransferredin 250 ml
Erlenmeyer flask. Thesugar sampleswerefortified with
Quercetinat two different fortification LOQand 10 X
LOQ Lpves, separately. A Volumeof 0.5and 5.00 ml
Quercetinwastransferred to each conical flask for 0.02
and 0.20 ppm fortification levels. Thecontrol samples
were processed similarly after 0.5 and 5ml methanaol
was added.

Extractionsand sampleclean up

A volumeof 100 ml methanol wasadded into the
Erlenmeyer flask a different fortified sugar sampleswere
placed onto orbital shaker for 30 minutes, after shak-
ing, the solutionswerefiltered into the round bottom
flask of 500 ml capacity through what manfilter paper
No. 1. Theresidual cake was extracted twice. The
methanol extract were collected, pooled and concen-
trated to dryness using vacuum evaporator at 40°C.
Theresduere-dissolvesin methanol. The concentrated
soil sampleswere cleaned by column chromatography.
A glasscolumn was packed with adsorbent in between
two layer of anhydrous sodium sulphatethe cleanup of
sugar samples processflorisil was use as adsorbent
columnwaspre- conditioned with methanol and con-
centrated extract were loaded onto top of the column
and eluted with 100 ml acetoriitrile. Elute were con-
centrated ausing rotary vacuum evaporator and resi-
duere-disolvein 5m1 acetonitrileand find volumewas
made up to the mark with acetonitrile (I0ml).

Extraction of juicesamples

Thefortified canejuice sampleswere extracted
with ethyl acetate. After extraction the samplesare
filtered and evaporated to the drynessusing arotary
vacuum evaporator. Theresiduere-dissolvesin 5ml
acetonitrileand final volumewas madeup tothe mark
with acetoninile (I0mi). Theanalysisof Quercetinin
sugar and juice using reverse phase HPL C technique
was used for quantitative analysis. A Shimadzu L C-
2010 AHT with LC-solution softer ware, C18 col-
umn, Phenomena, 25cm lengthx 4.6 mmi.d. and 0.5
mu particlesize, Mobilg phase A: 0.01% (v/v) acetic
acid inwater (60). Add 0.1 ml acetic acid and dilute
to 1liter with water, mobile phase B: acetonitrile (40)

Au Tudian Yournal



ACAIJ, 11(6) 2012

M.R.Tripathi et al.

229

at 1ml flow rate and detector set a 252 nm 2.rnax
was used for analysis. Quercetin standard showed
sharp peak at 4.93 minute under thedescribed HPLC
condition.

RESULTSAND DISCUSSION

Thelinearity of the detector response wastested
for Quercetin, insolvent andin matrix over therange of
0.021t05.00 mg/kg. A very preciselinear relation be-
tween theinjected amount and theresulting peak area
was observed over the entire range with correlation
coefficients between 0,999. (Ishii-Y et. a,) hasaso
reported HPL C method devel oped for the determina-
tion of Quercetinresiduein 2 kindsof sugar and juice.
Themethod consi sted of extracting with acetonitrile/
water (80:20v/v), prewashing of the concentrated ex-
tractswith cyclohexaneand dkalinesolution, silicagel
column chromatography, and finaly reversed-phase
HPLC. Therecoveries of Quercetin were 75-109%.
Thelimitsof determination of themethod were0.005,
0.01 and 0.02 mg/kg for sugar, juicerespectively. The
accuracy and precision of the method was eval uated
on the basis of the recoveries obtained for fortified
samplessugar and canejuice, thelimit of quantization
(LOQ) was0.02 mg/kg for Quercetinin sugar and 0.02
mg/L injuice. Thelimit of detection (LOD) was0.01
mg/kg for Quercetinin sugar and 0.01 mg/L injuice.
Recoveries for Quercetin were 95.18, 94.66, 95.27
and 94.78 %in S, L, M grade sugar. The recoveries
for Quercetin were 96.86, 96.14 and 92.34%injuice
pH4, pH7 and pH9. The method for Quercetin recov-
ery wasalsoreported (Ralf . a.) Therepeatability of
the metho4 was determined for each analyze by run-
ning aset of fiverecoverieseach at two different forti-
ficationlevelsfor sel ected matrices. Theresulting mean
recovery rates ranged from 79 to |04% with rel ative
sandard deviationsbetween 0.8 and 15.3%. Thesedeta
demondtratetheexcd lent sengtivity, sdectivity and pre-
cision of the method. Similar results were found in
present method validation for different soil and waters.
Therepeatability of themethod wasdetermined for each
fortification levelsby running aset of fiverecoveries
each different fortificationlevel sfor selected matrices.
The % RSD was the resulting mean recovery rates
ranged from 94.6610 95.27%in soil with relative stan-
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dard deviants between 1.21 to 3.37%. The % RSD
was the resulting mean recovery rates ranged from
92.341096.86% in water with rel ative standard devia-
tions between 1.66 and 3.23%. These data demon-
sratethe excellent sengitivity, selectivity and precision
of themethod.

TABLE 1: Accuracy (% Recovery) and precision (% RSD)
of quercetinin sugar

Fortification
Substrates Oflé_ xO(LgOa(gd Rec:)éz/ery Igﬂe?:aocgf)y Sb RO/SOD
livesin mg/kg
Sgrade 0.02 97.20 95.18 1.18 12.21
sugar 0.20 93.16 2.24 250
L grade 0.02 97.25 94.66 186 191
sugar 0.20 92.07 3.10 1.91
M grade 0.02 97.00 95.27 1.97 2.03
sugar 0.20 93.54 3.01 23.22

TABLE 2: Accuracy (% Recovery) and precision (% RSD)
of quercetininjuice

Fortification
of LOQ and % Mean % %
Substrates 10xLOQ Recovery Recovery Sb RSD
livesin mg/kg
0.02 97.60 163 1.67
JuicepH 4 96.86
0.20 96.11 221 2.30
. 0.02 96.30 1.60 1.66
Juice pH7 96.14
0.20 92.07 3.10 3.23
0.02 95.00 1.97 2.03
Juice pH9 95.27
0.20 93.54 3.01 23.22
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