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bstract

Chiral separations of three hydroxyflavanone aglycones, including 2′-, 3′-, and 4′-hydroxyflavanone, in capillary zone electrophoresis (CZE)
sing randomly sulfate-substituted �-cyclodextrin (S-�-CD) or dual cyclodextrin (CD) systems consisting of S-�-CD and a neutral CD at low pH
ere investigated. The results indicate that S-�-CD is an excellent chiral selector for enantioseparation of 2′-hydroxyflavanone and is a good chiral

elector for 3′-hydroxyflavanone. Depending on the concentration of S-�-CD ranging from 2.0 to 0.75% (w/v), the enantioresolution values were
0.5–19.5 and 1.8–3.4 for 2′- and 3′-hydroxyflavanone, respectively. The enantiomers of 4′-hydroxyflavanone could be effectively separated with
-�-CD at a concentration of 2.0% (w/v) within 20 min. The enantioselectivity and enantioresolution follow the order 2′-hydroxyflavanone � 3′-
ydroxyflavanone > 4′-hydroxyflavanone. Alternatively, with the addition of sodium dodecyl sulfate (SDS) monomers at low concentrations in
he electrophoretic system, enantioselectivity of these hydroxyflavanone aglycones could be enhanced with dual CD systems. In this case, SDS
onomer acted as a complexing agent probably first with S-�-CD and then subsequently with the analytes for increasing the effective electrophoretic
obility of the analytes towards the anode and as a selectivity controller for affecting the selectivity of hydroxyflavanones. Better enantioseparation

etween 2′-hydroxyflavanone and 3′-hydroxyflavanone could be achieved with a dual CD system consisting of S-�-CD and �-CD than that with
-�-CD and �-CD. In addition, possible chiral recognition mechanisms of hydroxyflavanones are discussed.
 2008 Elsevier B.V. All rights reserved.
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. Introduction

Flavonoids, characterized by a common 2-phenyl-benzo-
yran-4-one basic structure, constitute one of the largest group of
aturally occurring compounds [1]. Flavanone, one of the twelve
ubclasses of flavonoids, is predominantly present in citrus fruits
nd vegetables where they are usually found as 7-O-glycosides.
lavanone aglycones possess a stereogenic center in C2 position.

hus flavanone aglycones exist as pairs of enantiomers, whereas
avanone-7-O-glycosides possess an additional D-configurated
ono- or disaccharide moiety and accordingly exist as pairs of
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pimers. Flavanone aglycones can be converted from flavanone-
-O-glycosides by hydrolysis.

Flavonoids are of biological and physiological importance,
ue to their antioxidant capacities [2] and a wide range of antimi-
robial and pharmaceutical activities [3,4]. They are used as
nti-inflammatory, antiviral, antiallergic, antibiotic, and anti-
arcinogenic compounds [3,5]. They also exhibit inhibitory
ffects for a number of enzymes, including kinases, trans-
erases, hydrolases, and ATPases [5,6]. In nature, in some
ases, only one of the enantiomers of flavonoids, such as (−)-
S-naringenin (4′,5,7-trihydroxyflavanone), is formed in the
nzymatical pathway [4]. As for some pharmaceutical com-
ounds, pharmaceutical effects of flavonoids may be resulted
rom a single enantiomer. In some cases, adverse effects

ay even be resulted from the opposite antipode [6]. The

xpanding interest in flavonoids in the pharmaceutical and
iomedical sciences will certainly lead to an increased need
or enantioseparation of flavonoids. Thus the development of
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nalytical methods for enantioseparation of flavonoids is desir-
ble.

Applications of capillary electrophoresis (CE) technique
o the separation and/or analysis of flavonoids have previ-
usly been reported for the past decades [7–20]. However,
apers dealing with chiral separation of flavonoids are quite
ew [21–29], especially on the enantioseparation of flavanone
glycones [23–26]. It was found that the enantiomers of
avanone aglycones (hesperetin and naringenin) could only
e baseline resolved with SBE-�-CD at high concentrations
>40 mg/mL) and that baseline resolution was not obtained by
E for the enantiomers of 2′-hydroxyflavanone using SBE-
-CD as a chiral selector [23]. Recently, the stereoisomeric
eparations of selected flavanones (nargingenin, hesperetin,
riodictyol, pinostrobin, isosakuranetin, homoeriodictyol, and
′-hydroxyflavanone) have been performed by CZE using neu-
ral CD derivatives (HP-�-CD, methyl-�-CD, methyl-�-CD)
nd charged CDs (carboxylmethyl-�-CD, carboxymethyl-�-
D, and sulfo-�-CD) as chiral selectors in a phosphate/borate
uffer at neutral or alkaline pH (9–11) [24]. In this study, the
nantiomeric separation of 4′-hydroxyflavanone was achieved
ith the best resolution of 1.39 with sulfo-�-CD [24].
On the other hand, micellar electrokinetic chromatography

MEKC) has been applied for enantioseparation of some fla-
anone aglycones with the addition of �-CD in a background
lectrolyte containing SDS micelles at pH 8.3. However, the
nantioresolution (Rs) values for these analytes were in the
ange of 0.69–1.16 [25]. δ-CD was employed as a chiral selector
or enantioseparation of some flavanone glycosides in MEKC
ith SDS micelles at pH 9 [26]. Complete enantioseparation
f naringin, neohesparidin and neoeriocitrin was achieved with
-CD as a chiral selector. Very recently, a review article on meth-
ds of analysis and separation of chiral flavonoids was reported
27].

In recent years, the use of sulfate-substituted CDs and the
se of dual CD systems as chiral selectors have become attrac-
ive in chiral CE separation [30–41]. In this report, we present
he results on enantioseparations of hydroxyflavanones either
ith randomly sulfate-substituted �-CD (S-�-CD) alone or with
ual CD systems consisting of S-�-CD and a neutral CD as
hiral selectors in a phosphate buffer at pH 3.0 with or with-
ut the addition of SDS monomers at low concentrations. The
nfluences of the addition of SDS monomers, which acted as
complexing agent for increasing the effective electrophoretic
obility of the analytes towards the anode and as a selectiv-

ty controller for affecting the selectivity of hydroxyflavanones
n the separation of hydroxyflavanones were also studied.
oreover, in correlation with the molecular structures of

ydroxyflavanones, possible chiral recognition mechanisms are
iscussed.

. Experimental
.1. Apparatus

All CE separations were performed on a Beckman P/ACE
ystem MDQ equipped with a photodiode array detector for

o

μ
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bsorbance measurements at 214 nm (Beckman Coulter, Fuller-
on, CA, USA). Uncoated fused-silica capillaries purchased
rom Polymicro Technologies (Phoenix, AZ, USA) were used.
he dimensions of the capillary were 60.2 cm × 50 �m i.d. The
ffective length of the capillary was 50 cm from the injection
nd of the capillary. The CE system was interfaced with a micro-
omputer. System Gold software of Beckman was used for data
cquisition. For pH measurements, a pH meter (Suntex Model
P-701, Taipei, Taiwan) was employed with a precision of ±0.01
H unit.

.2. Chemicals and reagents

All three hydroxyflavanone racemates were obtained from
CC (New York, NY, USA). Randomly sulfate-substituted �-CD
S-�-CD) was purchased from Sigma–Aldrich (St. Louis, MO,
SA). �-CD and SDS were supplied from Merck (Darmstadt,
ermany). �-CD was obtained from TCI (Tokyo, Japan). All
ther chemicals were of analytical grade. Deionized water was
repared with a Milli-Q system (Millipore, Bedford, MA. USA).

Standard solutions of the analytes, at a concentration of
0 �g/mL were prepared by dissolving analytes in an aqueous
olution containing 4.5% acetonitrile. The pH of a phosphate
uffer was adjusted to 3.0 by adding a proportion of 50 mM
odium dihydrogenphosphate solution to the same concentra-
ion of phosphoric acid solution until the pH meter read 3.0.
ll buffer solutions, freshly prepared weekly and stored in a

efrigerator before use, were filtered through a membrane filter
0.22 �m).

.3. Electrophoretic procedure

When a new capillary was used, the capillary was washed
0 min with 1.0 M NaOH solution, followed by 30 min with
eionized water at 25 ◦C. The washing procedure was repeatedly
arried out at least three times. Before each injection, the capil-
ary was washed for 5 min with running buffer and postwashed
or 3 min with deionized water, 5 min with 0.1 M NaOH, and
hen 5 min again with deionized water to maintain proper repro-
ucibility of run-to-run injections. Sample injections were done
n a hydrodynamic mode over 6 s under a pressure of 1.0 psi at
5 ◦C. The measurements were run at least in triplicate to ensure
eproducibility. An applied voltage of −21 kV in the reversed
olarity mode for phosphate buffer was selected to keep the total
urrent less than 100 �A. The detection wavelength was set at
14 nm (pH 3.0). Peak identification was conducted by spiking
ith the analyte to be identified. Mesityl oxide was used as neu-

ral marker. At pH 3.0, the electro-osmotic mobility is very small
nd thus it took too long to measure its magnitude.

.4. Mobility calculations

The apparent mobility of analytes was calculated from the

bserved migration times with the equation:

app = LdLt

Vtm
(1)
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hereμapp is the apparent mobility, tm is the migration time mea-
ured directly from the electropherogram, Lt is the total length
f capillary, Ld is the length of capillary between injection and
etection, and V is the applied voltage. The enantioselectivity
α) of basic analytes was calculated with the equation:

= μapp,b

μapp,a
(2)

here the subscripts a and b refer to the first and second enan-
iomer, respectively.

. Results and discussion

In chiral CE, buffer pH and the concentration of chiral selector

re the two most important separation parameters which need
o be optimized. In this study, CE experiments were performed
n the reversed-polarity using S-�-CD as chiral selectors. Thus,
he electro-osmotic mobility was suppressed to zero or nearly

t
a
3
v

ig. 1. Molecular structures of hydroxyflavanones: (A) schematic structures, (B) enan
ntramolecular hydrogen bonding.
r. A  1188 (2008) 301–307 303

ero in order to minimize the migration time of the analytes.
herefore, it is appropriate to keep buffer pH at 3.0.

.1. S-β-CD as a chiral selector

Fig. 1 shows the structures of the three hydroxyflavanones
tudied. As the pKa values of 2′- and 4′-hydroxyflavanones were
etermined to be 7.54 and 8.00, respectively, hydroxyflavanones
re expected to be in the neutral form at pH 3.0. Thus by com-
lexation with S-�-CD, the analytes migrate towards the anode
n the reversed direction of the suppressed electro-osmotic flow.
s S-�-CD is composed of a number of sulfated �-CD (typi-

ally with substitution 7–11 mol/mol �-CD), the concentration
f S-�-CD is given in % (w/v), instead of mM. Fig. 2 shows

he electropherogram of hydroxyflavanones obtained with the
ddition of 2.0% (w/v) S-�-CD in a phosphate buffer at pH
.0. As can be seen, the enantiomers of the three hydroxyfla-
anone aglycones could be effectively separated using S-�-CD

tiomeric structure of 2′-hydroxyflavanone indicating the presence of C H· · ·O
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Fig. 2. Electropherogram of hydroxyflavanones obtained with 2.0% (w/v) S-�-
CD in a phosphate buffer (50 mM) at pH 3.0. Capillary, 50.2 cm × 50 �m, i.d.
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ample concentration, 30 �g/mL, detection wavelength, 214 nm. Other oper-
ting conditions, −21 kV, 25 ◦C. Peak identification, 2′ = 2′-hydroxyflavanone,
′ = 3′-hydroxyflavanone, 4′ = 4′-hydroxyflavanone.

s a chiral selector at a concentration around 2.0% (w/v). The
rst enantiomeric peak of 2′-hydroxyflavanone eluted before the

wo enantiomeric peaks of 3′-hydroxyflavanone, then followed
y the second enantiomeric peak of 2′-hydroxyflavanone. The
wo enantiomeric peaks of 4′-hydroxyflavanone appeared last in
he electropherograms. The enantiomers of 4′-hydroxyflavanone
ould be effectively separated with S-�-CD within 20 min. The
nantioselectivity follows the order 2′-hydroxyflavanone � 3′-
ydroxyflavanone > 4′-hydroxyflavanone. The enantiomers of
′-hydroxyflavanone could not be detected within 30 min when
sing S-�-CD at a concentration lower than 1.0% (w/v) (not
hown). On the other hand, the use of S-�-CD at a concentration
reater than 3.0% (w/v) was not suitable because the migration
indow became too narrow and the two enantiomeric peaks of
′-hydroxyflavanone, as well as the second enantiomeric peak

f 3′-hydroxyflavanone could not be completely separated from
he second enantiomeric peak of 2′-hydroxyflavanone.

The enantioresolution (Rs) of the two enantiomeric peaks,
efined as the peak separation divided by the average of the

g
w
b
v

able 1
ffect of S-�-CD concentration on the enantioresolution and enantioselectivity of hy

nalytes S-�-CD concentration (w/v, %)

′-Hydroxyflavanone
2.0
0.75

′-Hydroxyflavanone
2.0
0.75

′-Hydroxyflavanone 2.0
A  1188 (2008) 301–307

idths, and the enantioselectivity (α) increased with decreas-
ng the concentration of S-�-CD. Table 1 illustrates the effect
f S-�-CD concentration on the enantioresolution and enantios-
lectivity of hydroxyflavanones. The Rs values increased from
0.5 to 19.5 and from 1.8 to 3.4 for 2′- and 3′-hydroxyflavanone,
espectively, when the concentration of S-�-CD decreased from
.0 to 0.75% (w/v). As demonstrated, S-�-CD is an excel-
ent chiral selector for enantioseparation of 2′-hydroxyflavanone
nd is an effective chiral selector for enantioseparation of 3′-
ydroxyflavanone in reversed mode at low pH.

It is well established that the extent of the variation of the
obility of an analyte as a function of the concentration of
chiral selector, which depends actually on both the binding

onstant and limiting electrophoretic mobility, may reflect the
inding strength of an analyte with the chiral selector [42].
s the extents of the variations of the mobility of the three
ydroxyflavanones studied are about the same, it is expected
hat the interactions of these three hydroxyflavanones with S-
-CD may vary only to a small extent and that the migration
rder of hydroxyflavanones depends primarily on the limit-
ng electrophoretic mobility, which can be determined from
he mobility of hydroxyflavanones in the dissociated form at

pH above pKa plus two pH units. In fact, the limiting elec-
rophoretic mobility of 2′- and 4′-hydroxyflavanone determined
re −1.58 × 10−4 and −1.01 × 10−4 cm2 V−1 s−1, respectively.
his is agreeable with the migration order of hydroxyflavanones
bserved, i.e., 2′-hydroxyflavanone < 3′-hydroxyflvanone < 4′-
ydroxyflavanone.

.1.1. S-β-CD with SDS monomers as complexing agent
nd selectivity controller

It has been shown that �-CD interacts strongly with SDS
icelles, and with SDS monomers as well [43–45]. Conse-

uently, enantioseparation of analytes in CE with �-CD as the
hiral selector can be significantly affected by the presence of
DS surfactant [46]. As S-�-CD is also expected to interact
ith SDS monomers to a certain extent, it is of interest to

xamine the effect of SDS monomer as a complexing agent
robably first with S-�-CD and then subsequently with the
nalytes for increasing the electrophoretic mobility of hydrox-
flavanones and as a selectivity controller for affecting the
electivity of hydroxyflavanones. Fig. 3 shows the electrophero-

ram of hydroxyflavanones obtained using S-�-CD (2.0% (w/v))
ith the addition of 2.0 mM SDS monomers in a phosphate
uffer at pH 3.0. The electrophoretic mobility of hydroxyfla-
anones, especially 4′-hydroxyflavanone was found to increase

droxyflavanones at pH 3.0

Enantioresolution (Rs) Enantioselectivity (α)

10.5 1.3
19.5 1.68

1.8 1.07
3.4 1.10

1.45 1.05
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ig. 3. Electropherograms of hydroxyflavanones obtained with 2.0% (w/v) S-
-CD with the addition of 2 mM SDS monomers in a phosphate buffer (50 mM)
t pH 3.0. Other operating conditions are the same as for Fig. 2.

onsiderably and consequently the selectivity of hydroxyfla-

anones was significantly affected with the addition of SDS
onomers. As a matter of fact, 4′-hydroxyflavanone could be

luted within 15 min, but with diminished enantioresolution.

o
t
c

ig. 4. Electropherogram of hydroxyflavanones obtained with a dual CD systems com
DS monomers in a phosphate buffer (50 mM) at pH 3.0, together with a CD system wi
nd (C) 4′-hydroxyflavanone. Other operating conditions are the same as for Fig. 2.
r. A  1188 (2008) 301–307 305

.2. Dual CD systems for enantioseparation

.2.1. S-β-CD/neutral CD as chiral selectors
It has been shown that dual CD systems consisting of a

harged CD and a neutral CD, such as �-CD or �-CD, as chiral
electors are often advantageously employed for enantiosepa-
ations of chiral compounds [33–41]. It is expected that the
obility of hydroxyflavanones (towards the anode) decreases
ith increasing the concentration of a neutral CD at a given

oncentration of S-�-CD in a dual CD system. Consequently,
he migration time of hydroxyflavanones increases to a certain
xtent. With the addition of 2 mM �-CD in the presence of 2.0%
w/v) S-�-CD in a phosphate buffer at pH 3.0, the signals of
′-hydroxyflavanone could not appear in the electropherogram
ithin 30 min.
With a dual CD system consisting of S-�-CD and �-CD, the

lectrophoretic mobility of hydroxyflavanones decreased to a
onsiderably less extent than that with a dual CD system con-
isting of S-�-CD and �-CD. This is because the interaction
f hydroxyflavanone with �-CD is much weaker than that with
-CD. With the addition of �-CD at concentrations less than
.0 mM, 4′-hydroxyflavanone could be eluted within 30 min.
t is noted that the enantioresolution of 2′-hydroxyflavanone
ncreases significantly by increasing the concentration of �-
D. The two enantiomeric peaks of 3′-hydroxyflavanone were
nd enantiomeric peak of 2′-hydroxyflavanone. However, the
wo enantiomers of 4′-hydroxyflavanone were unable to resolve
ompletely.

posed of 2.0% (w/v) S-�-CD and 1.5 mM �-CD with the addition of 2.0 mM
thout the addition of �-CD: (A) 2′-hydroxyflavanone, (B) 3′-hydroxyflavanone,
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Fig. 5. Electropherogram of hydroxyflavanones obtained with dual CD sys-
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ems consisting of 2.0% (w/v) S-�-CD and 2.0 mM �-CD with the addition
f 2.0 mM SDS monomers in a phosphate buffer (50 mM) at pH 3.0. Other
perating conditions are the same as for Fig. 2.

.2.2. Dual CD systems with the addition of SDS monomers
To improve enantioseparation of hydroxyflavanones further,

ual CD systems with the addition of SDS monomers as
electivity controller were attempted. Fig. 4 shows the elec-
ropherograms of three hydroxyflavanones obtained with dual
D system consisting of 2.0% (w/v) S-�-CD, 1.5 mM �-CD
nd 2.0 mM SDS monomers, together with a CD system with-
ut the addition of �-CD in a phosphate buffer at pH 3.0.
s demonstrated, the enantioselectivity of hydroxyflavanones
as found to enhance significantly with the use of a dual CD

ystem. In fact, the enantioselectivities of 2′-hydroxyflavanone
nd 3′-hydroxyflavanone increased from 1.16 to 1.26 and
rom 1.03 to 1.06, respectively. Moreover, the two enan-
iomeric peaks of 4′-hydroxyflavanone could be considerably
esolved.

Fig. 5shows the electropherogram of hydroxyflavanones
btained with dual CD systems consisting of 2.0% (w/v) S-�-CD

nd 2.0 mM �-CD with 2.0 mM SDS monomers in a phosphate
uffer (50 mM) at pH 3.0. Synergistic effect of dual CD systems
n the enantioselectivity of hydroxyflavanone was demon-
trated. The two enantiomeric peaks of 4′-hydroxyflavanones

i
h
o
I

able 2
nhancement of enantioselectivity of hydroxyflavanones with the use of dual CD sys

D systems Enantioselectivity

2′-Hydroxyflavanone

-�-CD/SDS 1.16
-�-CD/�-CD/SDS 1.26
-�-CD/�-CD/SDS 1.33

ual CD systems consisting of S-�-CD (2.0% (w/v)) and �-CD (1.5 mM) or �-CD (2
A  1188 (2008) 301–307

ere almost effectively separated. Thus, alternatively, simi-
ar effectiveness of the enantioseparation of hydroxyflavanones
ould be achieved with the use of a dual CD system. Table 2 illus-
rates the enhancement of the enantioselectivity of hydroxyfla-
anones with the use of dual CD systems in the presence of 2 mM
DS monomers. The enantioselectivity of 2′-hydroxyflavanone

ncreased from 1.16 to 1.33, while the enantioselectivity
f 3′-hydroxyflavanone increased greatly from 1.03 to 1.07.
s the second enantiomeric peak of 3′-hydroxyflavanone
as well separated from the second enantiomeric peak of
′-hydroxyflavanone, effective enantioseparation of hydroxyfla-
anones was better achieved with a dual CD system consisting
f S-�-CD and �-CD than with a dual CD system consisting of
-�-CD and �-CD in the presence of SDS monomers.

.3. Molecular structure vs. chiral recognition

The basic molecular structures of 2′- and 3′-hydroxyfla-
anone are similar to that of 4′-hydroxyflavanone. The crystal
tructure of 4′-hydroxyflavanone itself, as well as the R- and S-
nantiomer of 4′-hydroxyflavanone, has been described [47,48].
lavanones adopt an envelope conformation [49]. The atom at
2 position is stickout from the C1/C3/C4/C5/C8 pyranone ring
n one side for the R-enantiomer and on the other side from the
yranone ring for the S-enantiomer of 4′-hydroxyflavanone. For
hiral recognition by CDs, the inclusion complex formation is
sually required, although this is not a necessary prerequisite
50]. It has been shown that rutin, a natural flavone derivative,
orms inclusion complex with �-CD [51,52]. The phenyl moi-
ty of rutin was found to penetrate into the CD cavity to form a
:1 inclusion complex. Accordingly, it is assumed that the com-
lexes of hydroxyflavanones with S-�-CD may have a similar
patial configuration in the CD cavity as for rutin-CD complex.
hus hydrophobic interaction between the inner surface of the
D cavity and the phenyl moiety of hydroxyflavanone is con-

idered to be one of the major forces responsible for binding.
ctually, depending on the number and the substitution position
f the hydroxyl group, the spatial configuration of an analyte
n the CD cavity, as well as the penetration depth, may greatly
ffect chiral recognition.

In addition to inclusion complexation, hydrogen bonding
nteraction between hydroxyflavanones and S-�-CD also play an

mportant role in chiral recognition. There exists intermolecular
ydrogen bonding between the hydroxyl groups at the outer rim
f the CD cavity and the hydroxyl groups of hydroxyflavanone.
t has been shown that the crystal packing of 5, 2′-dihydroxy-

tems in a phosphate buffer containing SDS monomers

3′-Hydroxyflavanone 4′-Hydroxyflavanone

1.03 1.0
1.06 1.03
1.07 1.04

.0 mM) in a phosphate buffer at pH 3.0 containing 2.0 mM SDS monomers.
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-methoxyflavanone is stabilized by O H· · ·O and C H· · ·O
ydrogen bonding [49]. Based on this argument, it is likely
hat an intramolecular hydrogen bonding between the C2 H2
ond and the O2′ atom in 2′-hydroxyflavanone exists (Fig. 1B).
herefore, in correlation with the molecular structure, the higher
hiral discrimination of 2′-hydroxyflavanone than the other two
ydroxyflavanones is probably resulted from the spatial con-
guration of the 2′-hydroxyl substituent which may form an

ntramolecular hydrogen bonding around the stereogenic cen-
er and/or possess a steric repulsive interaction between the
′-hydroxyl substituent and the hydrophobic cavity of S-�-CD
51]. Due to the involvement of multiple forces in analyte-CD
omplexes, analyte binding and chiral recognition mechanisms
y CDs are not easily and clearly understandable.

. Conclusions

S-�-CD is an excellent chiral selector for enantiosepa-
ation of 2′-hydroxyflavanone. Enantioseparation of 3′- and
′-hydroxyflavanone aglycone can be effectively or nearly
ffectively achieved, respectively, with S-�-CD alone or with
ual CD systems consisting of S-�-CD and a neutral CD
ith the addition of SDS monomers at low concentrations in
phosphate buffer at low pH. Both inclusion complexation

nd hydrogen bonding interaction play important roles in
hiral recognition of hydroxyflavanones. In correlation with
he molecular structures, the higher chiral discrimination of
′-hydroxyflavanone than the other two hydroxyflavanones
s probably resulted from the spatial configuration of the
′-hydroxyl substituent which may form an intramolecular
ydrogen bonding around the stereogenic center and/or possess
steric repulsive interaction between the 2′-hydroxyl sub-

tituent and the hydrophobic cavity of S-�-CD. Our preliminary
esults also show that the present approach is applicable to the
nantioseparation of other hydroxyflavanone compounds.
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