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1. Introduction

Gamma-irradiation process is wused for food
preservation [1-3]. Recently, this method has been
studied for the chemical changes of constitutive
compounds in foods. In Asia, Ulmus davidiana var.
japonica (UD) has traditionally been used as a tea, a
thickener in soups and as a cereal flour additive in
bread-making. Also, the extracts from the stem and root
bark of the UD have been used in traditional oriental
medicine for the treatment of inflammatory diseases
[4,5]. Recently, some polysaccharides and flavonoids
from the UD have been found [1,6] (Fig. 1), it needs to
develop knowledge of radiation-flavonoid interaction
under various irradiation conditions. In this study, the
radiolysis of major flavonoids in the UD was
investigated in methanolic solvent.
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Fig. 1. Chemical structures of flavinols from UD; catechin (1),
(-)-catechin-7-O-B-D-apiofuranoside (2), (-)-catechin-7-O-p-
D-xylopyranoside (3), quercitrin (4), quercetin (5), rutin (6),
kaempferol (7), apigenin (8).

2. Methods and Results
2.1 General experimental procedures

The root bark of Ulmus davidiana var. japonica
(UD) was purchased from Sinheung Science (Korea)
and cut into pieces prior to use. All reagents and
solvents for column chromatography were purchased
from Aldrich (St. Louis, MO). Other commercially
available reagents and solvent were used as received.

The radiation-induced chemical changes of major
flavonoids in UD extracts were compared by ultra-
performance liquid chromatography (UPLC) with
slightly modifications of standard mobile phase
condition (Table 1). The UPLC analysis conditions are
as follows;

- LC800, BM solution Co.

- Column: Inertsil ODS-3 (2.1 mm x 150 mm x 3 um)

- Detection wave length (Table I1)

Table I: Standard mobile phase conditions

Gradient Time 0.9% Acetic acid  Acetonitrile

Mobile phase !
(Gradient (min) (%) (%)
system) 0 95 0
3.5 65 100
Flow rate 1 mL/min
Injection volume 10 ul

Table Il: UV Detection condition

Flavonol UV Wavelength (nm)
Quercitrin hydrate 256
Quercetin hydrate 375

Rutin hydrate 257
Kaempferol 366
Apigenin 334
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Fig. 2. Extraction process from root bark of UD.

Quercitrin hydrate (4), quercetin hydrate (5), rutin
hydrate (6), kaempferol (7), and apigenin (8) were
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identified by UPLC analysis by comparison with
reported data [7]. The chemical structures and
extraction process are shown in Fig. 1 and 2,
respectively.

2.2 Radiation effects on flavonols in methanolic solvent

This radiolysis process was attributed to some
reactive radical species generated indirect redox
(oxidation-reduction) reactions in the solution [8]. The
oxidative reactions can also occur on flavonoids by
ionizing radiation [9]. In previous reports, the radiolysis
of flavonols such as quercetin and kaempferol in
solution produces reactions leading to a new series of
polyphenols belonging to the depside group of
molecules [10]. The UPLC analysis conditions and
retention time of the flavonols are as follows (Table 111)
and the results were simply discussed.

Table I11: UPLC analysis condition and R for flavonols

Flavonoid Mobile phase Retention time (Ry)
Quercitrin hydrate Meog'()js%w = 37
Quercetin hydrate MEO:OES%W = 2

Rutin hycrate Meo?o::s%w i 32
Kaemeferel Meo;lo::é?)'w i 2,9
Apigenin Meo;'();;?)-W = 20

The radiolysis of the flavonols in the methanolic
solvent extracted from commercial UD was simply
quantified and analyzed through UPLC analysis (Table
IV). The quercitrin, quercetin, and apigenin were stable
under y-irradiation with absorbed dose up to 50 kGy.
However, the rutin and kaempferol were decomposed at
25 kGy and decreased by 14.3 and 26.6 %, respectively.
The changes in the rutin and kaempferol were generated
by the reactive species such as methenium (CHs"),
carbon radicals (CHs-) and hydroxyl radicals (HO-)
formed during the radiolysis of the methanolic solvent.

Table I1V: Area changes for irradiated flavonoids

Flavonoid 0 kGy 25 kGy
Quercitrin hydrate - -
Quercetin hydrate - -

Rutin hydrate 2,682,180 383,392 (V14,3 %)
Kaempferol 957,503 254,706 (¥26.6 %)
Apigenin - -

3. Conclusions

In this study, the radiation effect on some flavonoids
from the UD in methanolic solvent were preliminarily
examined and discussed. The radiation degradation of
materials in solution could be due to indirect redox

(oxidation-reduction) reactions [11]. Generally, in the
majority of the UD extracts, the detectable radiolytic
decomposition was not found at 25 kGy, commercially
sterilization dose, except the rutin and kaemoferol.
These results can contribute to the considering of the
irradiation dose for uses of the UD as additives in food
processing. Also, if the further study it may provide that
the UPLC method is available for the quantitative
analysis of some flavonoids obtained from the UD by
means of further study.
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