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Abstract

Two species, P. pyrifolia and P. ussuriensis, of the genus Pyrus native to Korea, are valuable genetic resources that
can be used for food, dietary supplement, pharmaceutical, and cosmetics. Bioactive compounds of the plant leaves are
the main components that are used for the products. Farmers had cultivated a few individuals from the wild to produce
fruits or leaves for traditional remedy or tea; however, bioactive components of their leaves are not tested. We selected
some trees from the natural stand that have distinct traits for the improvement program. We investigated the bioassay
on the extracts’ bioactive compounds and antioxidant capacity from the selected accessions and other accessions, including
newly developed cultivars. The contents of the phenolic compounds and flavonoids from the leaf extracts of the selected
accessions were higher than the commonly cultivated trees in both species but lower than ‘Sanhyang’ in 7. ussuriensis.
The antioxidant capacity was measured using two assay methods, DPPH and ABST. The selected cultivars also had
higher inhibitory activity than common trees. The selected accession ‘Cultivar 3’ in P. pyrifolia had the highest radical
scavenging activity than others. Although leaves of the accessions were used only in this study, all three selected individuals
have the potential for cultivar in containing high bioactive compounds and antioxidant capacity.
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Introduction long to the Rosaceae family and the genus of Pyrus (Oh et
al. 2015). They grow deciduous tall or shrub and have re-

P pyrifolia (Burm.f.) Nakai and P ussuriensis are natu- sistance to the cold (Yu 1989). These have distinctive bright
rally growing in the Korean peninsula, known as ‘Korean white colors, and some were developed for ornamentals in
pear.” These are different from an improved cultivar bear- landscape and potting plants. Characteristics in flowers and
ing large fruits, which is introduced from Japan. These be- inflorescence and fruits are distinct from each other. Fruits
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of P, pyrifolia have been used to treat cough, asthma, fever,
and hangover in oriental remedy for a long time. Therefore,
it has been developed to improve fruit characteristics,
sweeter or larger size (Yu 1989). While the ripe fruits of 2
pyrifolia are brown with no calyx, P ussuriensis is yellow
and calyx attached (Lee 2003). Fruits have been used for
medicinal purposes rather than table-eating raw because
they are small and rugged (Lee 1996).

Plants are essential materials for the pharmaceutical and
cosmetic industries (Faccio 2020). In addition, there is a
rapidly growing demand for natural resources in their own
country after joining the Nagoya Protocol. In this context,
these two species have good potential for the use of
bio-industries. Several researchers reported the effective-
ness of the extracts of pear leaves on severe gastroenteritis
because of the components arbutin and tannin (Kim 1998).
Extracts from Ussurian pear (Sandolbae, P ussuriensis) ef-
fectively prevent cancer and bacterial infection (Lee et al.
2010). Also, the extracts from the Korean pear (Dolbae, P
pyrifolia) had an effect on protecting skin cells from UV
light (Koh et al. 2016).

Bioactive compounds are found in small quantities in
various plant parts (Yahia et al. 2020). As they are providing
health benefits, researchers are more interested in natural
resources. Common examples of bioactive compounds
from plants are plastids such as carotenoids and secondary
metabolites like phenolic. Phenolic compounds, including
flavonoids, have antioxidant capacity (Hamzaliglu and
Gokmen 2016). Many plants have bioactive compounds;
however, wild plants have higher nutritional compounds
and antioxidants than the cultivated vegetables because cul-
tivated plants were improved to have the sweetness or gen-
tle texture (Luta et al. 2020).

It is similar in the case of pear. This species had been
bred to produce the sweet and large size fruit, contents of
bioactive compounds were not considered for the breeding
purpose. Most researches were conducted using common
plant materials. Selecting some accessions which have good
characteristics such as high bioactive elements would bene-
ficial to the producers. The content of bioactive compo-
nents of some selected individuals was measured for the
wild pear breeding program. We analyzed the bioactive
compounds and their antioxidant capacity of the selected

accessions compared with the commonly cultivated ones by
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farmers such as ‘Sanhyang’” and ‘Moonbae’ and developed

cultivars before the future breeding program.

Materials and Methods

Plant materials

Three accessions of P pyrifolia and four of P ussuriensis
were used for the study. Plants were grafted to maintain the
maternal characteristics, and they have been grown in a
nursery in the Institute of Forest Science of Gangwon-do
located in Chuncheon-si, since 2019. A common accession
of each species was included as a control. Three selected
cultivars ‘Sanhyang’, ‘P ussuriensis var. seoulensis named
‘Moonbae,” and candidate ‘cultivar 1’ of P ussuriensis, and
two candidates named ‘cultivar 2’ and ‘cultivar 3’ of P pyri-
floia were examined in this study.

‘Cultivar 1” has unique flower characteristics, which are
double petals. Leaves of ‘Cultivar 1’ is wide serration angle
than common P ussuriensis and leaf width is narrow. The
fruit of ‘Cultivar 2’ is different from a common P pyrifolia,
which is bottle shape. The fruit of ‘Cultivar 3’ has no core
and stone cells, ripe in November, relatively later than
usual. Leaves of ‘Cultivar 2’ and ‘Cultivar 3’ have narrow

serration angle and wider width than common P pyrifolia.
Pretreatment for extract

Leaves collected in June were washed and dried at room
temperature for 24 hours in the shade. They were placed in
a SL Erlenmeyer flask, and 60% fermented alcohol for food
and beverage (Ethanol Supplies World Co., Litd) was add-
ed 20 times the dry weight of leaves. It was extracted for 72
hours at room temperature. The extractions were filtered
using a Buchner funnel and filter paper (Hyundai Micro
No. 20). After that, leached substances of the filtrate were
removed through the concentration with a rotary vacuum
evaporator (RE-501). The extract in the form of an aque-
ous solution was pre-frozen in a -18°C freezer for 1-2 days
and then dried in a freeze dryer (Ilshin Biobase, Seoul,
Korea) at -88°C for three days. Powdered samples were
stored in a freezer before the experiments. The yield of each
extract was calculated as a percentage of the leaves’ dry
weight used for preparation by the extract’s dry weight of
the lyophilized.
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Contents of total polyphenols

Total polyphenol contents (TPC) were determined by
the modified Folin-Denis method (Suzuki et al. 2002).
Four substances, Methyl Gallete (MG), Ethyl Gallete
(EG, Tokyo Chemical Industry Co., LTD), Gallic acid
(GA), and Tannic acid (TA, Sigma-Aldrich, USA), were
used for standard. Extracts were diluted in different con-
centrations, 1, 10, 25, 50, 100, and 250 mg/uL,, in a stock
solution. Standard substances were also prepared with the
same concentrations as extracts. The reaction solution was
mixed with 60 pL of each extract and standard and 0.2 M
Folin-Denis reagent (Sigma-Aldrich, USA) in a 96-well
plate. Reaction solutions were placed in darkness at room
temperature for 3 hours. Sixty pL of 2% sodium carbonate
solution (Sigma-Aldrich, USA) were added to the reaction
then leave 47 minutes in the darkness. Absorbance at 750
nm was measured from each reaction using Microplate
Reader (Tecan, Switzerland), all measurements were re-
peated three times. The total polyphenol content of the ex-
tract was calculated based on each substance’s standard
curve, i.e. MG (y=0.0103x+0.0007, R°=0.9964), EG
(y=0.0095x+0.0015, R*=0.9981), GA (y=0.0119x+
0.0045, R*=0.9966), TA (y=0.0075x+0.0161, R*=
0.9983).

Content of total flavonoid

We followed the modified method by Moreno et al.
(2000) to quantify the total flavonoid content. The reaction
solution was prepared in the order of 100 pl. of sample
stock solutions of various concentrations (1, 10, 25, 50,
100, 250, 500, and 1,000 mg/uL), 20 pL of 10% alumi-
num nitrate (Sigma-Aldrich, USA), 20 pL. of 1M potas-
sium acetate (Sigma-Aldrich, Missouri, USA), and 860
pL of 95% ethanol (Duksan, Korea). It was placed at dark
for 40 minutes, then 200 pL. were distributed into a 96-well
plate. Absorbance at 415 nm was measured from each re-
action using Microplate Reader (Tecan Infinite 200 Pro,
Switzerland), all measurements were repeated three times.
A standard curve (y=0.0023x—0.0322, R*=0.9997) was
draw up based on quercetin (Tokyo Chemical Industry Co.,
LTD). The total flavonoid content of the extract was calcu-

lated based on the standard curve of quercetin.
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DPPH radical scavenging activity

The DPPH free radical scavenging activity was de-
termined by modifying the method described in Blois
(1958). The 1,1-diphenyl-2-picryl-hydrazyl (DPPH, Sigma-
Aldrich, Missouri, USA) solution (0.2 mM) was dissolved
in 99% Ethyl alcohol (Samchun, Korea) and calibrated the
value of molar extinction coefficient at 0.95-0.99 at 515 nm.
Ascorbic acid (Samchun, Korea) was used as a positive
control. Extracts and standard substances were diluted to
31.25, 62.5, 125, 250, 500, and 1,000 pg/mL concen-
trations for the measurement. A hundred eighty DPPH
solution was added to a well containing 20 pL of each ex-
tracted sample and ascorbic acid. Absorbance was read us-
ing Microplate Reader at 515 nm, and measurements were
repeated three times per sample. The formula for calculat-
ing % scavenging activity by DPPH is as follows, then the
value of ICsy was calculated from the scavenging activity

curve.

DPPH radical scavenging activity (%)=

( OD Control — OD Sample
OD Control

)— OD Blank

‘OD Sample’=Absorbance values of DPPH radicals af-
ter treatment with sample

‘OD Blank’=Absorbance values of H,O

‘OD Control’=Absorbance values of DPPH radicals

ABTS radical scavenging activity

For ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) radical scavenging activity, we referred to the method
of Van den Berg et al (1999). ABTS solution was mixed 1:1
(v/v) of 7.0 mM 2,2"-azinobis (3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt (Sigma-Aldrich, USA)
and 2.45 mM potassium persulfate (Samchun, Korea) and
placed for 12-16 hours for reaction. Absorbance at 730 nm
was controlled to 0.720.02 using PBS buffer (pH 7.4,
Welgene, Korea). Ascorbic acid was used as a positive con-
trol, and it was diluted to 31.25, 62.5, 125, 250, 500, and
1,000 pg/mL, same as samples. Twenty mL of each ex-
tracted sample and positive control with 180 pL of ABTS
solution dispensed in a 96-well plate then reacted for 15 mi-
nutes at room temperature. Absorbance was measured at

750 nm, and measurements were repeated three times for



each sample. ABTS radical scavenging activity was calcu-

lated based on the formula below, and ICs, was calculated.

ABTS radical scavenging activity (%)=
( OD Control — OD Sample

OD Control )= OD Bank

‘OD Sample’=Absorbance values of ABTS radicals af-
ter treatment with sample

‘OD Blank’= Absorbance values of H,O

‘OD Control’=Absorbance values of ABT'S radicals

Statistical analysis

Statistical analyses were carried out on the collected data
using one-way or two-way ANOVA with Duncan’s
post-hoc test and Pearson’s correlation with SPSS ver. 24

(IBM).

Results and Discussion

Extraction yield

The yield of all the accessions was presented in Table 1.
There were significant differences among the accessions in
the extraction vyield. Two cultivars, ‘Sanhyang’ and
‘Moonbae,” had the highest yield, 20.79%, and 17.56%, re-
spectively, among P ussuriensis. The commonly grown by
farmers and selected accession had as low as 7.58%. Among
the P pyrifolia, while the general accession had the highest,
22.2%, two selected accessions had low at 13.88% and
5.5%, respectively. When Lee et al. (2011) used 80% etha-

nol to extract from the fruits of two species, the average har-

Table 1. Extraction yield of 60% Fermentation Ethanol for Food
Grade Extract of leaf collected from various P pyrifolia and P us-

suriensis

Species Cultivar name Extraction yield (%)
P ussuriensis Common cultivar 8.75
cv. ‘Sanhyang’ 20.79
Munbae 17.56
Cultivar 1 7.58
P pyrifolia Common cultivar 22.20
Cultivar 2 5.50
Cultivar 3 13.88

Extraction yield (%)= {Extract (g)/Dry leaf (g)} X 100.

Yang et al.

vesting rate was less than 10 mg/mL, and Kim et al. (2020)
used hot water (80°C) to extract from P ussuriensis leaves
and took about 23.7-32.7%, which is relatively high.
However, the yield of extractions would be different from
the method used (Kim et al. 2018). They had the highest
yield of polyphenols when 70% ethanol was used than oth-
ers, hot water or methanol. Generally, the yield of phenolic
compounds was higher when methanol or acetone was
used; however, these are not appropriate for food or supple-
ments due to the hazardous compounds (Lee et al. 2020).
The edible 60% fermented alcohol is a little lower percent-
age of alcohol than other researches, but we had relatively

good extractions.
Total phenolic and flavonoid contents

Various functional antioxidant compounds, phenolic
compounds (methyl gallete, ethyl gallete, gallic acid, and
tannic acid), and total flavonoids were compared among the
accessions. Total polyphenol contents of selected accessions
of P ussuriensis were significantly higher than the common
cultivars. There was no difference between the common
cultivar and selected accessions. Cultivar candidate ‘Cultivar
2’ of P pyrifolia had more polyphenols than the common
cultivar. The cultivar ‘Sanhyang’ had the highest poly-
phenols, followed by ‘Moonbae,” ‘Cultivar 1°, and the com-
mon cultivar had the lowest contents of all phenolic com-
pounds (Table 2). The selected accession of P pyrifolia had
a good amount of phenolic compounds, although it was
slightly lower than ‘Sanhyang’.

It was reported that the various cultivars of pear had dif-
ferent concentrations of polyphenols in different parts. The
highest one, ‘Chuhwangbae’, had 145 mg/100 g extract
(Choi et al. 2006) from fruit peel. Compare to this report,
the accessions in this study had higher contents than any
parts of the pears, such as fruit skin, core, and flash, which
are mainly cultivated to produce fruits. Plant leaves are con-
sidered the best material to provide antioxidants beneficial
to human health because they contain more precursors of
phenolic compound biosynthetic pathways than other
plants (Anderson and Jorheim 2006).

Flavonoid is a phenolic compound with high antioxidant
activity and can help regulate cellular activity and free radi-
cals that cause oxidative stress (Panche et al. 2016).

Therefore, more attention was given to it, not only in food
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Table 2. Total polyphenol content (Lg/mg extract) of P pyrifolia and P ussuriensis

Species Cultivar name Methyl gallete Ethyl gallete Gallic acid Tannic acid
P, ussuriensis Common 19.31+0.41% 17.15%5.10° 13.30+1.19° 24.22+1.09°
cv. ‘Sanhyang’ 34.14%0.56" 32.16%5.56" 28.65+2.76" 41.25+1.24°
v, ‘Munbae’ 29.33+0.22" 27.29+5.71° 23.63+1.59 35.73+0.48"
Cultivar 1 26.15+0.45° 24.06%5.39™ 20.37+1.92° 32.07%1.15°
P pyrifolia Common 22.12+0.01" 17.150.98° 16.18%1.04" 27.45+0.64°
Cultivar 2 28.59%0.13¢ 26.54%5.58™ 22.87%1.74" 34.88%0.71
Cultivar 3 23.04%0.19° 20.92%5.42" 17.14+1.34° 28.50%0.86°

Values are mean*SE and mean separation within columns by Duncan’s multiple range test, p<0.05.

Same letters are not different in each parameter at level of p=0.05 by Duncan’s test.

Table 3. Total flavonoids contents comparison of P pyrifolia and E

ussuriensis
. Total flavonoid contents
Species Name
(ug QE/mg extract.)
P ussuriensis Common cultivar 8.75
cv. ‘Sanhyang’ 20.79
cv, ‘Munbae’ 17.56
Cultivar 1 7.58
P, pyrifolia Common cultivar 5.50
Cultivar 2 22.20
Cultivar 3 13.88

Concentration: 1,000 pg/mL.

Values are mean=SE and mean separation within columns by
Duncan’s multiple range test, p<0.05.

Same letters are not different in each parameter at level of p=0.05
by Duncan’s test.

or supplement but also in the cosmetic and pharmaceutical
industries. The content of flavonoids is significantly related
to bioactivity. Each accession’s total flavonoid content was
indicated as pig/mg using the standard substance, quercetin.
The relative content of each accession was shown in Table 3.
It was similar to total polyphenols, and ‘Moonbae’ had the
highest (127.08 pg/mg extract), followed by ‘Sanhyang’
(124.03 pg/mg extract) and ‘Cultivar 2’ (118.96 pg/mg ex-
tract). These values were ten times higher than raspberry
leaf extracted by various methods (Lee 2016). However,
‘Cultivar 1” had a low flavonoid content (60.51 pg/mg ex-
tract), it had a high polyphenols content. It was often ob-
served in other plants, e.g., valerian with a high polyphenol
and a low flavonoid (Kim et al. 2012).
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In contrast, some plants, such as barley, mistletoe grew
on an oak tree, and plantain had a high flavonoid but low
polyphenols. It is because polyphenols are a large group
that includes flavonoids and non-flavonoid polyphenols. It
is thought that the ‘Cultivar 1’ had more non-flavonoids
than flavonoids, which suggests the contents of polyphenol
and the flavonoid do not necessarily have a positive

correlation.
Anftioxidant activity analysis

A substance that helps protect cells from the damage
caused by free radicals. The damage by the free radicals
may increase the risk of cancer and other diseases. Most an-
tioxidant substances derived from plants and the radical
scavenging activity play an essential role in protecting
health (Jo et al. 2014). We conducted two assays for the
radical scavenging activity of the extracts from the
accessions. First, the DPPH assay is screening the anti-
oxidant activity of plant extracts. The hydrogen atom do-
nating ability of the plant extracts was determined by the
decolorization of methanol solution of DPPH. DPPH
produces violet/purple color in methanol solution and fades
to shades of yellow color in the presence of antioxidants
(Wang et al. 2013). Although the antioxidant activity of po-
lar and non-polar samples cannot be measured simulta-
neously by DPPH assay because the radical has low sol-
ubility in water to be applied only to the organic phase, it
has excellent repeatability. Also, it allows for a quick com-
parison of the antioxidant activity (Re et al. 1999).

We compared the ICsg value of ascorbic acid and all oth-

er extracts from the accessions, and it showed in Table 4.
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Table 4. DPPH radical scavenging activity and ICs of P pyrifolia and P ussuriensis

Species Name Inhibitory activity (%) ICs (ng/mL)

P ussuriensis Common cultivar 77.44%0.41° 294.93+35.62™
cv. ‘Sanhyang’ 79.34%0.73™ 227.13%7.48"
cv, ‘Munbae’ 80.98+£0.25" 287.49%+12.37°
Cultivar 1 78.03+1.01° 338.25+9.61

P, pyrifolia Common cultivar 81.10+0.25" 327.84+28.58"
Cultivar 2 77.04£1.39" 327.58+7.27"
Cultivar 3 79.99%0.44" 225.47+9.55°

Positive control Ascorbic acid 90.55+0.12 46.25+0.64

Concentration: 1,000 pg/mL.

ICs : The values indicate the concentration required to scavenger 50% of ABTS radical under the standard conditions.

Same letters are not different in each parameter at level of p=0.05 by Duncan’s test.

DPPH radical scavenging activity (%)

0.0
Pu(Con) Pu'Sanhyang'

70.0
60.0
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40.0
300
200
-l 0 o

PuMoonbae' Pu(Cl)

Pp (Con) Pp(C2) Pp(C3) Ascorbic acid

Concentration (pg/ml)

3125 w625

125 m250 =500 =1000

Fig. 1. DPPH radical scavenging activity of P pyrifoliaand P ussuriensis extract at various concentration. Pu, Pyrus ussuriensis, Py, Pyrus pyrifolia, Con, com-

mon cultivar; C 1, 2, 3, Cultivar 1, 2, 3.

The inhibitory activity of all accessions is relatively high,
which ranges from 77 to 81%. The DPPH radical scaveng-
ing activity of the common cultivar of P pyrifolia and
‘Moonbae’ has the highest activity. The 1Csy values of
‘Sanhyang’ and ‘Cultivar 3’ of P pyrifloia were lower than
others. Among the accessions, ‘Cultivar 3’ had the best
DPPH radical scavenging activity. When the concen-
trations of the extracts are increased, DPPH radical scav-
enging activity increased (Fig. 1).

ABTS radical scavenging is a helpful method that uti-
lizes the degree to which antioxidant substances remove
cationic ABTS radicals generated by reaction with potas-
sium persulfate. The radicals having a bluish-green color

are discolored to transparent white due to the radical in-

hibitory action of antioxidants on both polar and non-polar
samples (Awika et al. 2003). It is difficult to measure the
antioxidant capacity of the hydrophilic compound using the
DPPH because it is dissolved in organic solvents.
However, ABTS had the maximum absorbance at 645,
735,and 815 nm, and it enables to measure the antioxidant
capacity (Kwon and Youn 2017). ABTS radical scavenging
activity of all accessions in this study had increased as a
higher concentration, and it was similar to the standard
substance, ascorbic acid, at 250-1,000 pg/mL (Table 5 and
Fig. 2). The ICs values of ‘Moonbae’ (55.33 pg/mlL.) and
the ‘Cultivar 2’ (61.72 pg/mL) were as low as ascorbic acid
(32.71 pg/mL). It is supposed to have a high antioxidant

capacity. All samples showed high values of antioxidant ac-
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Table 5. ABTS radical scavenging activity and ICsg of P pyrifoliaand P ussuriensis

Species Name Inhibitory activity (%) 1Cs (ng/mL)
P ussuricnsis Common cultivar 94.08%0.16" 92.94%2.08
cv. ‘Sanhyang’ 94.13+0.22° 72.30+11.47°
cv, ‘Munbae’ 94.600.00" 55.33+0.86"
Cultivar 1 93.90%0.00" 89.97+1.77°
P, pyrifolia Common cultivar 94.75+0.00" 77.40%1.15"
Cultivar 2 94.27+0.08° 61.72+1.91"
Cultivar 3 95.03£0.14' 99.56+1.08"
Positive control Ascorbic acid 95.080.00 32.71%0.52

Concentration : 1,000 pg/mL.

ICso: The values indicate the concentration required to scavenger 50% of ABTS radical under the standard conditions.

Same letters are not different in each parameter at level of p=0.05 by Duncan’s test.
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Fig. 2. ABST radical scavenging activity of P pyrifoliaand P’ ussuriensis extract at various concentration. Pu, Pyrus ussuriensis; Py, Pyrus pyrifolia; Con, com-

mon cultivar; C 1, 2, 3, Cultivar 1, 2, 3.

tivity using ABTS rather than DPPH, and the ICs values
were also 4-5 times lower than the ones of DPPH.
However, it tends to show similar but not the same results
by two methods.

DPPH measures free radicals, but ABTS measures cati-
onic radicals so that the inhibitory ability may differ de-
pending on the phenolic substances that bind to each
radical. According to the type of phenolic substances, the
binding degree to the two substrates is different, and in the
end, scavenging capacity may differ (Wang et al. 1998). We
analyzed the total phenolic compounds without dividing the
types in this study, and it showed different antioxidant ca-
pacities depending on the method. It needs to investigate
the type of phenolic compounds of the samples as Chojnaki
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and Vogtman (1984) reported isoprenoid alcohol and poly-

phenol from P ussuriensis.

Correlation of Bioactive compounds and anti-
oxidant capacity

The correlation of bioactive compounds (total poly-
phenol and flavonoids), DPPH radical scavenging activity,
and ABTS radical scavenging activity was shown in Table
6. The contents of polyphenols and flavonoids have a pos-
itive correlation of 0.644, and the radical scavenging activ-
ity of the two methods (DPPH and ABTS) also has a pos-
itive correlation of 0.622. However, the correlation between
the contents of bioactive compounds and antioxidant ca-

pacity was not high. In the case of P pyrifolia, while it has a
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Table 6. Correlationship of total polyphenol contents, total flavonoids contents, DPPH radical scavenging activity and ABTS radical scaveng-

ing activity of P pyrifoliaand P ussuriensis

Total Total DPPH radical ABTS radical
polyphenols flavonoids scavenging scavenging
Total polyphenols Pearson’s correlation 1
p-value -
Total flavonoids Pearson’s correlation 0.644%* 1
p-value 0.002 -
DPPH radical scavenging Pearson’s correlation 0.006 -0.025 1
p-value 0.979 0.913 -
ABTS radical scavenging  Pearson’s correlation -0.239 0.019 0.622%* 1
p-value 0.297 0.934 0.003 -
** significant at p<0.01.
low content of polyphenol, 20.73 ng/mg extract, the ICs, 471-551.

value by ABTS assay was relatively high. In contrast,
‘Moonbae’ contains high polyphenol (29 pg/mg extract)
and flavonoids (128.07 pg/mg extract), the ICsq value by
DPPH assay was lower than other accessions. The correla-
tion between the contents of bioactive compounds and the
antioxidant capacity differs from the accession.

Generally, the higher phenolic compounds in plants are
interpreted as having higher antioxidant capacity. The re-
sults of our study agreed with the report by Shon et al.
(2008), which stated specific phenolic compounds might
contribute to the antioxidant capacity. Lee et al. (2011) also
had similar results that the total polyphenols did not influ-
ence the antioxidant capacity. It suggests that each cultivar
or accession might have specific components effective to the
antioxidant capacity. Some common indigenous individuals
were collected by the specific characters such as fruit tex-
ture or sweetness rather than the phenolic compounds or
flavonoids. Although we selected others based on the mor-
phology, we found that the selected accessions have rela-
tively high bioactive compound contents in the leaves than
the common accessions. It would have the potential to de-
velop a new cultivar with a further investigation of the spe-

cific compounds.
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