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Abstract

In other to promote the utilization of native Gwangyang Rubus coreanus Miq. as an antioxidant material in
functional food, its general composition, free sugars, vitamin C, vitamin E, and anthocyanin content were
examined. Free sugars were mainly 2.83+0.01% glucose and 3.494+0.17% fructose. Native Gwangyang Rubus
coreanus Miq. included higher vitamin C (0.04 g/100 g) and E (0.04 g/100 g) contents than other Rubus coreanus
Miq. Anthocyanin was detected to be 2.41 g/100 g. Two extracts from native Gwangyang Rubus coreanus Miq.,
hot water extract (RCW) and 80% ethanol extract (RCE), were prepared by reflux, filter, and freeze-dry. The
phenolic compound levels of RCW and RCE were 5.99% and 6.20%, respectively. In DPPH- and ABTS-radical
scavenging activities, and lipid peroxidation formation inhibitory activity, RCE exhibited relatively high activities
when compared to RCW (89.29% vs. 65.04%, 47.65% vs. 30.22%, 23.27% vs. 3.6%, respectively). Based upon
these results, it is suggested that RCE from native Gwangyang Rubus coreanus Miq. possesses the antioxidant
potentials for radical scavenging and anti-lipid peroxidation activities.

Key words: Rubus coreanus, antioxidant activity, DPPH, ABTS, anthocyanin

MBE

823 Ak 2 (reactive oxygen species, ROS)-& A4 W o
At o] BAER AE&EHo 7 AHM EdAsa vk
7

Aol ol $- Zaieh AR el BAaATL s B
3 #@ol Ao AE A AEY 2H o] £ WA 53
o5& A7 Tavs) wud WA, AEe 53, DNA &4
Sol Qe viAY ok, AW, FUAsE, M, 58,
Ao} 2o ol HayAAe BHel 9lo] HE Ao
BRI P12, H2 A%l i Bale) Z719) el
7o) 2712 Asted HaA4 AR dielr] 99 nxA
NE) 4L Zoskn Qw 1F FAEAE A de
2hae) BHRE U1 AP LS FARIA 1
H3E SFAE GEL I, o1elE FA0] Sho
ool 29S o

*Corresponding author. E-mail: wjjin@chonnam.ac.kr
Phone: 82-31-725-8371, Fax: 82-31-725-8350

574 543 4, el 9T FE Ao AAHG A
109 @7E BA47)%0 wae Felss HRRse TE B
7 2 54HD GAT7E Bl Feoln HPRES Q)
b A% @ el 2hEU. s}, 6 T
271, FEddol, & IS e v Ss=EE0l
2NEAT HPFLEDS dshe A FAsAEA B
g wk dok4)

oM FFOoR AMEEe HEAE AR Vs 3
24 gt B, A, &9, A Sl AFEE o STHG6).
280 2= AUYE BER BV Rubus coreanusSt 2]
Z BEAE7R Rubus occidentalis7}t =] 9] T3l AN

Ao Aabs FEEAEY] A BUEEA 292
duiHogE T F BT %%x}i 231 3ok %% }“‘71



328 ol 2w - g3 . AW - wpAA -

221FY A BEAE AFste 20061 AE 15 ~559
S FEE MEstAa g FSFAGe He-F FE2
Aw 137} 2007 BF=H AT 9 ] BFF o
€ EY5EAY] YL e AFoR2e &EET)

Hu g e} AikeFo] S-43hn g Fol| Hlste E2 g
o|ZAlol S Zte AT EEAR] F5 159 o] &A=
A&Ho g Id Ao g AdH oo E AF= AUF

ko] Al A S B vhekgk o] 87HAE Wl 7] 913
2008 ol ZoF Ao ANuHA o whe} AR A E
Bt o]gley ST gitst AYTAHS Hrigez
A FF AT BEA 54T AA FrsA A AT
7FeAddl dE 712 A8gE Al ATk

:‘.’:

>
—

HE ol g

= T
A=
2008 6ol A FgA BAHAA AuE BEAE
ALEEL T AREAAR B BEA S o] &3t oy
Uz B4 Age 2423 3 54 7](Hanil, Inchon,

11

=
Korea)Z #4J3ld B&#A E2& -20°Co] Wad B
ste] AME-S A, A AFES Al 92 reagent-grade ©]
A (Sigma, St. Louis, MO, USA), HPLCdl| ©]&3% &m&
HPLC-grade(Merck, Darmstadt, Germany)S v} A}
g3tk

P

FES9 M=

B8 B4S FE287]d ¥ T 2000 (w/v)e 7
F 2 80% NeESS 72 1 LY H7gE o 250°Cell A 34
7t B BF FET T FE & 9L2 Whatman No. 6 417}

Z(Whatman, Maidstone, UK)& Al-&3}e &< o335},
AAEsEF7IE 5% T FEAAZ 3 EFRCW) 2 80%
ete FEE(RCE)E AU

o
1000l H718 Wl #ato] B8 5
A

Sk 2 F T (
-2 105°C9] dry oven(Jeio Tech, Daejeon, Korea)ol| 4] 4+
At Ey, 2382 550°C 32 E o] &3 A3 s
W, 2 AL micro-KjeldahlH, ZA WS AfoHEZS
|l 2 3to] Soxhlet FEH, A+ H2SO04-NaOH &3l
Holl o3t EA st

e 2 5

FAAZ © BEA BT A8 50% acetonitrileg ¥ 3l
%23} £47](Daehan, Wonju, Korea)E ©|&3}o] 30& 3¢

FZ3}11 HPLC(Shimazu, Kyoto, Japan)+ SUPELCO
GEL(300x7.8 mm), 1 mL/min®] 75% acetonitrile % 7]-&wj
E o]83}o] Rl-detector(30°C)E A3} o).

HIEI2I C, E &2f &8

HEM Ce 5471x d B84 2% A8 2 goll 5% e
Qg NS 100 mLe 7F8kaL, 3,000 rpmell A 10~15%7F
AARYE Fdst] F5HES Hstar, ol & 5% HERILH
LA 2 FAste] AFEHS FHetHth. HPLC(Shimazu)
= Cig column(4.0x<250 mm), 1 mL/min®] 0.05 M KH-PO,/

acetonitrile(60:40) A7/| & & ©]&3} 254 nm<] UV de-
tector(25°C) 24 A3l th BlElNl B 524 | 28
A B2 A7 2 goll 100% ol gk 30 mL9} 10% JZ22E -
NetE &4 1 mLE 7igt &, o]d FAELFEY 3 mLE
7Hel Bl5=S8-Foll A 3083t vkt AT vlTElE SA
¥ 7}31e %%oi 3 & B 30 mLE 18] AR A o]0

I F EE] £ HPZI E %oﬂﬁﬂéig 'E‘HO]'
% FrolEl 2 30 mLA o2 23] FZE3aL “%oﬂ

sto £ 10 mLZ 13], o]o] & 50 mLZ #H&
Aol HA a& EHWW Aol At &Y
FHIGEFE 7}

frolel25& —J*ﬁ“%ﬂ}*ﬂfﬂl a4 EA
= °

w0
of

l
2

- ?;2 L - X“ﬂ A °°ﬂEﬂ
AZX3 & AFELS A |
FH] 8} tF. HPLC(Waters,
Milford, MA, USA)+= Cis column(4.0x250 mm), 0.5 mL/
min®] hexane : isopropanol(98:2) A 7]&1] & o]&-3}> FL
—detector(25°C, Ex: 298 nm, Em: 325 nm)Z# £43l3i o

2 A& 50 mgell 1% HCl-MeOH
I 4C hEAN A 2441 A8k FE5
Atk 5000 rpmel A 30%7& Sy ﬂ?‘fl 3 45 02 mL<

] , 02 mL 3 M NaOH= '5‘51'
mL< 713 3 5000 rpmeol A 30%
ALEZ 3 E]’E‘ 0.45 ym membrane filter(Millipore, Bill-
erica, MA, USA)Z2 A#3 & A FLH0 2 o] &3ttt
HPLC(Hitachi, Tokyo, Japan)+ Cis column(4.0x250 mm),
0.8 mL/min®] formic acid : acetonitrile HA7/f&jE 0~8
min, 8~23 min, 23~24 min, 24~27 min, 27~28 min, 6 min
Z 3} o] 83} 530 nme] UV detector(30°C) 2 £413F%
t}. Cyanidin-3-glucoside® ¥FF O & o] A slH)
=y stEE EE &3
He=A 3gE g3 Folin-DenistH 2.2 B4 A 3}
ATH1D). RCWeF RCEE FHIgH A=) 1 mLol| Folin-
Ciocalteu’s phenol reagent &9 1 mL 7}s}ar 58-3F A X
F & 7% NaCOs 10 mL& 3H7FsH 3 23°Coll A 90&3F W]
3taL 750 nmol A FREE ST T EYd sy FF

ol Ot



A=

& EefEo|= g 5y

% ZgR o= 3 Zhishen 59 HIMH O T =43}
AtH12). AlEY 1 mLel FH/HFE 4 mL F7FkaL 5% NaNO;
0.3 mL& o] & EFsnh 2ol 583 1 1’o‘h 10%
AlCl; 0.3 mLE H71sld o Ao 687 W3 &

510 nmoﬂ /\‘]

NaOH 2 mL& %3, $HFF 24 mLE ¥
EACE 2439t F SR o)t L cateching
REELE st AT AFHeZHE Ats

DPPH 2fC|Z {8y
DPPH 2}tz 424842 Brand-Williams2] W&
el 24389 tH13). A5 0.05 mLE F3ted 0.1 m
DPPH 0.95 mLE &3l 2o 30%7F v-&A17] 3L
mmoll A FEE=E SA39 T DPPH &tz &A1
=9 2ol ozt AstsA
Controlaps — Sampleaps
Controlaps

Z :3

517
o}

gHe

Radical scavenging _
activity

<100

ABTS 2iC|Zt AEN &3

ABTS 22 &2A A2 Pellegrini 59 B (14)S W
g3l 7 mM ABTS €43} 100 mM E4HZ4HE (potassium
persulphate) S &35l Ao A 2447+ vE2 A1 71 & 8211

2 3143} ABTS solution® 2 A3}t ABTS sol-
ution 390 pLoll FEEZ ZAS A7 10 uLg H7F & 10%
7t Z EFS F 734 nmoll A FFEE SASATh ABTS
g £HE/d2 DPPHY| AL 3 5 stA AHE-sT

R & pAts o X2 §7§
R A4k AAEA]LS Lin 5(15)9] HHS HEsle =
A3} k. Linoleic acid 0.1 mL¥} Tween 80 0.2 mL, R/

19.7 mLES &334 linoleic acid emulsions A &3} 93t}
Linoleic acid emulsion 1 mLel 0.01% FeSO4 0.2 mL, 0.56
mM H0; 02 mL, A8 04 mLE 4301531 37°Col| A 144]
2+ vl skl 0.4% BHT 0.2 mL, 4% TCA 0.2 mL, 0.8%

TBA 2 mL& H7beta 2 E3g 3 100°Call A 1583 32
3 W4 3,000 rpmoE 2087 GAR 23 & 532

nmel A EHEE S5 7 ¢ DPPH A4 7} F3)

Al AHE3E AL AT

SAAz]

2 A3 dae 33 2¥9] A34gS A+ EFARE
et FE283H9] Ao] {55 one-way ANOVAZ

293k 5§ Duncan®l 95 7% (Duncan’s multiple range
test)= o] &3l FoAdE HA3AHpP<0.05).

329

iz

2,

i
o
A

X

%
i)

}4 =
feorr
BNk
Q

o

I3

Lo

B
IS

F3HE oS 11.90%, AW 0.77%,
A 151%, 24+ 2.82%, 3|7 055%=Z 45 At} Cha
(16)& S8 81.40%, =& A 1.70%, 221 0.62%,
060%= B3ttt Cho 5(17)S 8 3 85.36%
L& ke 8.39%, AW 1.02%, e A 1.95%,
2.36% 2 3% e 092% 2 Bistdch ol §
=2 2 Aol dubd i atele iAo
Easishy 4537 Fol «li zfo] 2 UrEM—t—
G 2 Ao EFAE FE ANE BEA
oA AANFLE ATEo] AP Fe BgFEo]
9 A A8E FF FF ANT 524
3 o] 7= ARE & F AS e
=3
Feletnt HIElRl G E
U EZAl A= =53 o] 8 e
B 7403 Bag vk 150](1617), ¥ A
NME FFIALAe} o] ZH2 2.83+0.01%,
4940.17% 2 B2 &Y tH(Table 2). o] 23+ Cha 5(16)
| xS BiExle] F8 FEd] 2FI 29} Ho] F
olF= A FAFS 1 & SlolXe FF AT
7F 94 =2 4345 YAt =3 Cho 5172
e FEQ X Fo] diEo T He
FF ANT B2 AT, Yol FEL2E HEY
gttt FF ANE FEAS] F2FIL

(18)0] Hirgh ¢<7] 3 2Futat

z=

=z

odo 4y do o = rlo

ud P

[e)
ROomx rfoax

4>
i
L
b

\_

Ny o WY
it do |o
Fﬂ_i_u ftl

o J
o
N

=

>R
e
oo B L ¥

o ox o
e |
4

o 12
==
i)

=7

oo P

=0 A
aLx =

ofl oft

,_.C
l:l
H H

OJ

O

Mr e
_>‘i

of X €tz dg 4o
>
2

[e

284 vlEdl
| ’& & g A

°—11ﬂ st= datsiAl = ;‘Jr % 3HcH(19). Cha 5

99 mg/100 g, HIE}

Table 1. Approximate composition of native Gwangyang

Rubus coreanus Miq. (%)
. . Crude Crude Crude Crude
Moisture Carbohydrate fat protein  fiber ash
82.48 11.90 0.77 151 2.82 0.55

Table 2. Free sugars of native Gwangyang Rubus coreanus
Migq. (%)

Free sugar

Glucose Fructose Sucrose  Maltose Lactose

2.83+0.01"  3.49+0.17 ND? ND ND

})Each value was expressed as the mean+SD.
ND: Not detected.
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Table 3. Vitamin C, Vitamin E, and anthocyanin of native
Gwangyang Rubus coreanus Miq.
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Table 4. Total phenolic compound and flavonoid contents of
extracts from native Gwangyang Rubus coreanus Miq. (%)

Vitamin C Vitamin E Anthocyanin
(g/100 g) (g a~TE/100 g) (g/100 g)
0.0440.00" 0.01£+0.00 2.41+0.01

DEach value was expressed as the mean=+SD.
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DPPH 2iCi2t 2712

Z4AS &= DPPHE #o)Z-e vl w3 <k 3} free radi-
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RCW? 5.9940.15" 351+0.52
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DEach value was expressed as the mean=+SD.

YRCW: Hot water extract from native Gwangyang Rubus cor-
eanus Miq.

YRCE: 80% Ethanol extract from native Gwangyang FRubus
coreanus Miq.
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Fig. 1. DPPH radical scavenging activities of extracts from
native Gwangyang Rubus coreanus Miq. The final concen—
tration was 250 pg/mL. RCW: Hot water extract from native
Gwangyang Rubus coreanus Miq. RCE: 80% ethanol extract from
native Gwangyang Rubus coreanus Miq. Each value was ex—
pressed as the mean+SD. Asterisk (*) above the bar is statisti-
cally different (p<0.05).
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Fig. 2. ABTS radical scavenging activities of extracts from
native Gwangyang Rubus coreanus Miq. The final concen-
tration was 50 pg/mL. RCW: Hot water extract from native
Gwangyang Rubus coreanus Miq. RCE: 80% ethanol extract from
native Gwangyang Rubus coreanus Miq. Each value was ex-—
pressed as the mean+SD. Asterisk (*) above the bar is statisti-
cally different (p<0.05).
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Fig. 3. Anti-lipid peroxidation activities of extracts from na—
tive Gwangyang Rubus coreanus Miq. The final concentration
was 200 pg/mL. RCW: Hot water extract from native Gwangyang
Rubus coreanus Miq. RCE: 80% ethanol extract from native
Gwangyang Rubus coreanus Miq. Each value was expressed as
the mean+SD. Asterisk (*) above the bar is statistically different
(p<0.05).
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