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Flavonoidal constituent in Korean Lactuca dentata Makino
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Abstract

The ethylacetate extract of Lactuca dentata Makino showed 6 flavonoidal components as detected by ferric
chloride solution. The flavonoidal constituent of Lactuca dantata Makino was isolated and purified by the
series of column chromatography. The chemical structure of one of the flavonoidal component named as
compound E was identified by UV, IR and NMR spectrometry. The melting point range of compound E
was 249.5C -251C. The UV and IR spectra of purified compound E, and its genin were measured with the
various shifting agents. The results of UV analysis showed the free state of hydroxy group at 3rd and 4th
carbon and binding of sugar at the 7th carbon of compound. The sugar bound to the compound E was
identified as glucose by TLC. The IR spectrum showed the presense of hydroxy group, conjugated carbonyl
group and aromatic group. The analysis of NMR spectrum was done to the purified compound and its derivati-
ves. The chemical shifts against hydrogen atom, hydroxy group, and the moiety of luteolin were observed
in the NMR spectrum along with their position and number as well as type of sugar bound. The isolated
and purified compound was identified as luteolin-7-0-B-D-glucoside.

I. Introduction

Lactuca dentata Makino is one of the traditional
edible plant which is growing in the southern part
of Korea and Japan in wild. It contains milky juice
in leaves and stems, giving unique bitter taste. These
kinds of plants have been consumed as types of salad
and Kimchi(Fermented vegetable) in Korea for a long
time!?,

Mark and Stewar” reported that the flavonoidal
components such as anthocyanin and chalcone have
been used as a natural coloring agent in food industry
because they can be a good substrate for polyphenol
oxidase. Kithanan® demonstrated that the flavonoidal
components of plant leaves and fruit play an impor-
tant role in preventing oxidation of vitamin C. Mark

and Stewar® also revealed that the quercetin separa-
ted from plant have a strong anti-oxidative effect on
lard and beef fat especially on unsaturated fatty acid.
Mabry et al.” decleared that flavonoidal constituents
possess the anti-inflammatory effect, anti-diarrhea ef-
fect and strengthening effect of capillary blood vessel.
Woldecke and Herrman® isolated and identified que-
rcetin-3-B-D-glucuronide from lettuce which is a simi-
lar species of Lactuca dentata Makino. The presense
of apigenin-7-0-glucoside and quercetin-7-0-galacto-
side from Lactuca indica were identified by Kaneta
et al”. Chen et al® isolated the stearyl palmitate,
stearyl stearate, lupenyl acetate from Lactuca chinen-
sts Makino. Tozaburo et al? identified the presense
of luteolin, quercetin apigenin from Uiburrnum dila-
tatum THUNB, and Tashichiro et al!” separated the
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luteolin-7 glucoside from Lactuca repens Maximum.
However, limited imformation was available about
chemical constituents of Lactuca dentata Makino ex-
cept amono acid composition, chlorogenic acid and
the changes of vitamin ¢ during cooking''?. The ob-
jectives of present research is to identify the chemical
structure of flavonoidal constituent of Lactuca dentata
Makino.

II. Material and Method

1. Sample preparation

Lactuca dentata Makino was collected from hoticul-
tural farm in Kyunggi-Do Korea. The sample was
dried ‘and cut at the shady place. The sample was
extracted with hot methanol(90%) at the water bath
3 times for every 4 hours and defatted with diethyle-
ther. The extracts was concentrated to the syrup at
vacuum.

2. Extraction and isolation of flavonoidal constitue-
nts

The flavonoidal components dissolved in liquid
phase were extracted with ethlyacetate several times
at the separatory funnel. The combined extract was
evaporated under vacuum and subjected to run thin
layer chromatography. The developihg solvents inc-
lude EtOAc: MeCOEt : HCOOH : H,0(5:3:3:1,
v/v) and CHCl; : CH,OH : H,O(6 : 4 : 1, v/v). The
presense of flavonoidal compound was detected by
2% alcoholic. ferric chloride. The isolation of flavonoi-
dal component was done by the series of column
chromatography according to Fig. 1. Silica gels were
used as packing material for column chromatography.
Purification for isolated compound was done by re-
peated crystalization in cold methanol.

3. Identification of isolated compound

The homogeneity of purified compound was confir-
med by thin layer chromatography before determi-
ning its chemical structure through instumental anal-
ysis.

The melting point of purified compound was deter-
mined by melting point apparatus(Fisher Johns mel-
ting point apparatus, USA). The UV spectrum of com-
pound in methanol was measured by spectrophoto-
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Powdered leaves of Lactuca dentata Makino (800g)

Extracted with hot methanol
Concentrated in reduced pressure
Defatted with diethylether
Defatted methanol extract

‘Dissolved in water
Shaking with ethylacetate

EtOAc extract

Evaporated in reduced pressure
Packed 'in column with silica gel (Wako gel C-300)
Eluted with CHCl; : CH:OH : H0 (6:4:1, v/v)

Frﬁchlon I Frach]on II Fraction HII

Packed in silica gel ( Wako gel G-60)
Eluted with CHCls : CHOH-: H:O (641, v/v)
Compound E

Aqueous layer

Fig. 1. Isolation of flavonoidal compound from Lac-
tuca dentata Makino.

meter(Varian cray 219 spectrophotometer, USA) along
with various shifting agents including sodium acetate,
boric acid, aluminum chloride and hypochrolic acid.
IR Speectrum of the sample was analyzed by IR spe-
ctrophotometer(Jasco A-3 spectrophotometer, USA).
The testing sample was prepared as a form of KBr
tablet.

The purified compound was hydrolyzed for 4 hours
in 2 N H,SO, at water bath with reflux to analyze
the genin(hydrolysate) and sugar part of the com-
pound. The genin part was crystalized in cold metha-
nol, whose homogeneity was confirmed by thin layer
chromatography with different developing solvents ;
benzene : pyridine : formic acid(36 : 9 : 5, v/v) and
toluene : pyridine . ethylformate(5 : 4 : 1, v/v). The
analysis of UV and IR spectra of the genin were also
done. The aqueous portion of hydrolysate was neut-
ralized by barium carbonate to obtain sugar potion
of the compound. The sugar was identified by the
comparision of Rf value of sample with that of auten-
tic sugar sample in thin layer chromatography with
different developing solvents ; ethiyacetate : pyridine
. acetic acid : water(5 : 5. 1: 3, v/v) and n-butanol
: acetic acid : ether { water(9;6: 3.1, v/v).

The purified compound was acetylated to analyze
the characteristics of functional groups of the com-
pound. The proton NMR specta of compound and
its acetyl derivatives were measured by NMR spect-
rometer(Varian T-60A NMR spectrometer, USA). Te-
tramethlysilane was used as internal standard at 60
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MHz. The soivent to solubilize the sample was
DMSO-D¢ and CDCls. The chemical shift of the spec-
trum was expressed to ppm(8) with spectral width
of 500 Hz at 30C.

II. Results and discussion

The ethylacetate extract of Lactuca dentata Makino
showed 6 different- spots on thin layer chromatogra-
phic system whose elution solvent were chloroform
: methanol : water(6 : 4 : 1, v/v) and ethylacetate :
methylethylketone : formic acid : water(5:3:3:1,
v/v). The detection agent was 2% alcoholic ferric ch-
loride solution. The each spot was named as A th-
rough F in order of their polarity. Compound E see-
med to be main component of flavonoidal constituent
of Lactuca dentata Makino.

The compound E was isolated by column chroma-
tography with elution system of ethylacetate . methy-
lethylketone : formic acid : water(5:3:3:1, v/v)
followed by other elution system chloroform : metha-
nol : water(6 : 4 : 1, v/v). The isolated compound E
was purified by recrystalization in methanol at refri-
gerator. The appearance of compound E was niddle-
like crystal showing light yellowish color. The puri-
fied compound E was subjected to melting point anal-
yzer. The range of melting point of Compound E was
249.5C -250.0C which was similar to that of luteolin
glycoside.

In order to elucidate the chemical structure of co-
mpound E, the UV spectrum was analyzed with seve-

Table 1. UV spectra of compound E
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ral shift reagent solution. Table 1 showed spectra
of compound E at the various shift reagents. When
sodium acetate was added to Compound E, bathoch-
romic shift was occured at the band 1(300-380 nm)
and the band I was partially returned to the original
specturm by the addition of boric acid which implied
the free hydroxy group of 3rd and 4th position of
carbon of compound E®*¥. On the other hand, there
was no chemical shift at the band II(240-280 nm)
of compound E by addition of sodium acetate sugges-
ting that the 7th hydroxy group is not free state,
previewing the bind of sugar*®. The compound E
considered as glycoside was hydrolyzed with 2 N H,
SO, to find out the structural moiety of compound
E and its bound sugar. The UV spectrum of genin
obtained from compound E was analyzed at the same
shift reagent as intact compound E . The results ap-
peared in Table 2 showed that there was no chemical
shift in band Il by the addittion of sodium acetate,
which indicate the free state at the 7th hydroxy
group of compound E at which sugar was bound be-
fore hydrolysis. The bathochromic shift was occured
in band I by addition of alumium chloride and the
hypsochromic shift was happened by the addition of
hypochloric acid'*'®. These phenomena indicate the
free state of hydroxy group at the position of 3rd
and 4th carbon of compound E. Results from analy-
zing UV spectra of compound E and its genin were
able to assume compound E as a luteolin glycoside
because they showed free hydroxy group at 3rd and
4th carbon and sugar-binding at hydroxy group of

Table 2. UV spectra of genin of compound E

Shift reagent (A max) Shift reagent (A max)

» MeOH 256 269 (sh) 340 » MeOH 256 26(sh) 340
max max

» MeOH+NaOMe 570 330(sh) 398 » McOH+NaOMe 267 298 (sh) 394

A MeOH+NaOAC 565  328(sh) 378 » MeOH+NaOAC 259 269 (sh) 355 (sh) 400
MeOH +NaOAC MeOH + NaOAC

A +HPO, 258 300(sh) 400 A +HPO, 260 400
max max

A MeOH+AICL 974 300(sh) 430 3, MeOH+AICl, 278 298 (sh) 412
MeOH +AICl, MeOH +AICl,

A +HCL 268 (sh) 276 208 (sh) 386 A +HCI 278 292 (sh) 388
max max

*sh: shoulder

*sh: shoulder



Fig. 3. IR spectrum of genin of the compound E.

7th carbon of compound E.

The IR spectrum of compound E, its genin and
heptaacetate were shown in Fig. 2, 3 and 4, respecti-
vely. The presense of hydroxy group(3300 cm™), co-
njugated carbonyl group(1600 cm™Y) and aromatic
group(1600, 1500, 2nd 1450 cm™!) were shown in IR
spectrum of compound E in Fig. 2'*'?, The IR spect-
rum of genin of compound E in Fig. 3 showed similar
pattern as compound E implying the presense of hy-
droxy group,
groups. The IR speétrum of heptaacetate of com-
pound E was shown in Fig. 4. The unique absorption
bands due to ester carbonyl band(1750 cm~" and 1240
cm™!) were shown in the spectrum along with conju-

conjugated carbonyl and aromatic

gated carbonly group(1650 cm™Y) as well as aromatic
group(1750 cm~1)®, The pattern of IR spectra obtai-
ned from compound E, its genin and haptaacetate
showed similar pattern as those of luteolin-7-glyco-
side identified by Ulube'® and Tomimori',

The analysis of proton NMR spectra for compound
E and its derivartives were done to assure the posi-
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Fig. 6. NMR spectrum of acetate of the compound E.

tion of its functional component. The proton NMR
spectrum of compound E shown in Fig. 5 represent
six proton signal at 6.35(1 H, d, J—2 HZ, Cs-H), §6.6(1
H, s, C:-H), 86.68(1 H, d, J]=2 HZ, Cs-H), 66.87(1
H, 4, J=8 HZ, C/-H), §7.32(1 H, d, J=2 HZ, C,-H),
and 87.33(1 H, d, J=8 Hz, Cs'-H). The chemical shift
due to Cs-OH and anomeric proton were occured at
8125 and 85.0, respectively’®?®, The proton NMR
spectrum of heptaacetate of compound E was shown
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in Fig. 6. The proton signal due to acetylation of su-
gar was observed at 82.2(1 H, s, 4X COCH;) and the
proton signal from luteolin moiety was appeared at
5247(1 H, s, COCHs) and 82.53(1 H, s, 2XCOCH,).
The four proton signal due to the presense of sugar
were shown at the 85383 H, s, C-2", 3", 4") and
84.25(2 H, s. C-5"). Six proton signals from luteolin
moiety were occured at 86.67(1 H, s, C:-H), 86.75(1
H, d, J=2 Hz, C+H), §7.051 H, d, J=2 Hz, Cs-H),
8741 H, d, J=8 Hz, C/-H), §7.75(1 H, d, J=2 Hz,
C,-H) and 87.8(1 H, d, J=8 Hz), Cs'-H)*%. The ano-
meric proton signal was also obvserved at 85.86(1
H, s, J=8 Hz). The coupling constant(J) of 8 Hz in
anomeric proton signal can tell that the pattern of
sugar-binding is P typél"". The PMR spectra of com-
pound E and its derivatives showed same as luteo-
lin-7-0-B-D-glucoside identified by Ulubelen® and
Kagan'® from other plants. Therefore, it is obvious
that the compound isolated from Lactuca dentata Ma-
kino is luteolin-7-0-B-D-glucoside.

IV. Conclusion

The ethylacetate extract of Lactuca dentata Makino
showed 6 different flavonoidal constituents in the thin
layer chromatography. One of the component named
as compound E was isolated and purified by various
conditions of column chromatography. The melting
point of compound E was 249.5C -251C The structu-
ral determination for the compound E was done th-
rough instrumental analysis including UV, IR, NMR
to compound E, its genin and derivatives. The results
obtained from spectral analylsis showed that the
moiety of compound E was luteolin glycoside atta-
ched with glucose at the position of 7th carbon of
compound. Therefore, the compound E which is se-
parated and purified from Lactuca dentata Makino
was identified as luteolin-7-0-8-D-glucoside.
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