iRk (Korean J. Medicinal Crop Sci.) 19(5):325—333 (2011)

SEXt OEE FE=2 dolgy BY

HX|2* - 0|8 M * - Bhg|™* - HME|R** - F|&|2h*** - _ﬁx|%-|*'v‘
A LRBEARD A, st AR sinel, s s 71 e Al

Screening of Biological Activities to Different Ethanol Extracts
of Rubus coreanus Miq.

Ji Wung Kwon*, Hee Kwon Lee*, Hee Jeon Park*, Tae Oh Kwon**, Heh Ran Choi*** and Ji Young Song*T

*Gochang Black Raspberry Research Institute, Gochang 585-943, Korea.
**College of Life Science and Natural Resources, Wonkwang University, lksan 570-749, Korea.
***Gochang Development Technology Center, Gochang 585-807, Korea.

ABSTRACT : This study was carried out to evaluate biological activities to different ethanol extracts from unripened and
ripened fruit (Rubus coreanus Miq.). 25% to 75% ethanol extracts of unripened and ripened fruits were similar to extract
yield respectively. Yield of ethanol extract of ripened fruit were approximately 3 times higher than that of unripened fruit.
75% ethanol extract of unripened fruit showed the highest contents of total polyphenol (180.04 + 0.41 mg/g) and total fla-
vonoid (50.43 + 0.81 mg/g). Contents of total polyphenol and total flavonoid of unripened fruit were about 2 times higher
than those of ripened fruit. ICs, values of DPPH radical scavenging activity and linoleic acid peroxidation inhibition activity
of BHA and o-tocopherol showed 13.19 + 0.21 and 18.16 + 0.23 pg/mé, 4.25 + 0.04 pg/mé and 5.56 + 0.10 pg/mé respectively,
but 75% ethanol extract of unripened fruit showed the lowest 23.85+ 0.10 pzg/mé and 7.34 £ 0.07 zg/mé among other all
extracts. ICsy values of LDL (low density lipoprotein) oxidation inhibition activity and o-glucosidase inhibitory activity of
75% ethanol extract of unripened fruit showed the lowest 1.04 + 0.04 zg/mé and 7.21 £ 0.13 gg/m among other all extracts
respectively. Specifically, 75% ethanol extract of unripened fruit has relatively better biological activities than other ethanol
extracts, it could be potentially used as bioactive source for health functional foods.
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S| A nigaichigoside F1, F2 5°] & Ze=E HuH 9]
(Ohtiani er al., 1990; Lee and Kang, 1993). E-&x}2] ¢lo

E52} (Rubus coreanus Miquely= $2Uzlt 3 ol 9/] ZHH flavonoid®l kaempferol, quercetin, quercetin 3-O-B-
215 Aol Ael= Au| (Rosaceae)dll &3t 9 D-glucuronide®] sodium salt % ellagitannin$! ellagic acid,
o7 Fo7t 2-3m AEoH, 7] & Fo] € AL 7E_} sanguiin H-5 5% & - 5833, 7125 H 259
8] 2ge] 77t de Fol EHeltt. dule 3t 2o flavan-3-ol, 152] proanthocyanidin® 152 ellagitaning &

A dig R oke] e Hals A3l 5~6Yol o] ¥ 7~8 23T (Lee, 1995; Kim er al., 1997). B-EAL] vjsiE
el @uii7t AEEo] 23 F2A02 it vsed= o] 83 AFZE Pang T (1996)°] gallic acid, 2,3-(s)-
Moz AsFETh (Bae, 2000; Lee, 1989, 1998). B-EA= 2 HHDP-D-glucopyranose, sanguiin H-4, sanguiin H-62] 4%
| 3 8 FoF ARREI lom, Tkl dE dAFEE o] 7l 'S gl - FA AL, A (Yoon et dl.,
BEAE o]&3st WaF (Choi er al., 2006), F2HLS (Park 2002), W A Z7} (Lee et al, 2003; Park er al.,
and Chang, 2003), 259 A7} 2JWAZ (Kwon ef al,  2004), BE 7+gulelg]2 (HBV) Al (Kim et al, 1999),
2004), 97} AWAZE (Lee ef al, 2000) SOE 2]ZAk US4 (Kim et al, 2005), T 2L FJ2EH2 77

_1101

_l

el o] 85T 9lT}. (Kim e al.,, 20061 &gk A7 5o HAuFSIT}. I, B2
BRE2le] FaXHEOZ = coreanoside F1, suavissimoside, 2ke] ol X Helicobacter pylori urease A &d-g 2]
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Sl A ol o] E-go] oy whlEs| 42 pepsin
ox= 7l Aol SR, Eiakee] 77 8
FollA testosterone®] S7Hs Feshes AlE S2& 28] )
5 BRI (Yang et al., 2004; Whang, 2005). <5
AR wlse| Hlste] WS F ksl do] tha "ol
A= 7AsEe glon} o] &gl ule) vlel C, 93 &
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Aol =0zl 2003 o] 2+ ZHBHUVJJ S ® BEeel g
e} 3 SERALE o83l TR, 28 T AES T
st= A7 Bel olFoRe —Ef?} sPE A B
ZFZll S o] & CtEAJold AAE —;r‘%o}c‘q Ao o]&-
7= 39T (Bai, 2006).

wEbA] B AFor s HEAl vsate)l ekl ogt

212l

L
R

i

OH

=5 22l FEEe] AEds BE & L ‘E%ﬂc}f&
< BAska A7E skt
MZ W
1. ez
2 Aol AFeE ERAks A5 2

ol
2010L4 69FE] o] Ao] Al

& 2 Tl

Y

nls), AEe 4

TEw
FE3k 78 20C 3

oA AEjE Aoz
° Baste] A}

=
o

B2 AAE ga7|2 ek & A3 400 gF oeke
0%, 25%, 50%, 75%, 100% SE=EZ Y3 IFYARE

2kt S|y MES o8 2A%F B3t 7HE FESIAL, oA
23] WhE SRt FEES o#A] (ADVANTEC No.2)E
& At s & 54 A= sisloh

2, o -111

3. 3 Eu= ¥ & U0l o
F Zo¥s &2 Folin-Denis ¥ (Amerine and Ough,
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4. DPPH radical 2 Hs &4

oeke e HEzl ndal geule] ks B4
Alsl7] 9lsted zkfEtc]Zel DPPHE Ao aitslehd
AW (Choi et al., 1993) o]&3&l3th 7zt A&
g} 10mlo] Ralsle] AMLEITh HEEE
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A7 517 melM FHEE SAse] 589 DPPH
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DPPH radical scavenging activity (-
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et TEEE EEA} ngy), 4579] linoleic acide]
At B A2 77 Inatani (Inatani er al,
1983) 5o Wl mt AAleiieh. 2t Al sdE g
Loml ol gallate] ARE3IATE AlE (1 ml), EtOHO| =<1
2.51% linoleic acid (2.05mf), 0.05M phosphate buffer (pH
7.0, 40ml), =FF (1.95m), EtOH (1.0 ml)yS H7sked 40
Ce] 2ol 547 WA o] WA 0.1m S F3l
75% EtOH (4.7 md), 30% ammonium thiocyanate (0.1 mf),
3.5% HCIol =21 0.02M ferrous chloride (0.1 me)e} &3ta}
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S AL dERFE AR BOHE #H7kshalom,
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Linoleic acid peroxidation (1- Age 4= )% 100
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SEA FE22
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¥ MDA (malondialdehyde)?] E34=2 =4311th (Miller
et al., 1996).
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8. Szl
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Asisirt.
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3
e HgEe AL ouw,
WG B FaFelst
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O] FIL YA FHAR EAlH,

s el vze] 39 Qs olslel PSS thehack

A A IERH =
et al., 2010; Choi et
o FH AAlA 2] AF
& free radical WHgo] YA A ] wsle} Al 7ol

¢

o)

AA
3, A'd 229 hydroxyl|E 419 2171 824
A Aol 271dAl] AAE FEl71E0] S E eSS §

ato] Abst AAAE-S she ASE dEA Ut
(Lee et al., 2005).

Tk ZZHEol== F=  anthocyanidins, flavonols,
flavones, cathechins ¥ flavanones S22 A& o] o,
250 T EAShs SEhH ol bslAkg, 3] A
3o, 3, A, g, el WS T uF
gt 7154 ARlgA a9 BEIttal BASRiTE (Kwaguchi
et al., 1997, Middleton and Kandaswami, 1994; Nakagawa
and Amano, 1974).

EiEA; vlsael d<edke] A3t 400 ¢F F=E
= S 78, T EYs
2493 A3 Table 13 2t}
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1 EEo
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, St BE 25%~75% ol FEE7AE Y
< UEH oY, 25% oeE FEE F&o] 7
0.35%, 20.62 +0.89%% =47, oleke S
ZAHRom 100% olEhe: F259
17.33 £0.84%Z 0% O&He FE=HTE
o} W&o} ks H|wshH 3 7t To= Sk
o] Fgo] 3 Ax Y =A vERd Zo= A

% Euls I vEHe] Be 75% NEE FEE]
180.04 +0.41 mg/go & 7P ol hfEo] o™, 50% o
e FZEL 167.56+0.09mg/g, 100% oEHE FEEo

T=

KR
T

N

= TE==v

126.48 + 0.37 mg/g=. 717 $aFo] WA yehgtt. $te] A
= e Tt SRS F EebE dEge] S8

Table 1. Yield, total polyphenol and total flavonoid contents of different ethanol extracts from unripened and ripened fruit of Rubus

coreanus Miq.

Material Extraction Yield (%) Total phenolic contents (mgGA/g)* Total flavonoid contents (mgRE/g)**

0% Ethanol 5.100.44% 130.34=0.13¢ 34.34+0.25%%**
25% Ethanol 6.96+0.35° 145.29+0.21° 38.51+0.11¢

Unripened fruit 50% Ethanol 6.35+0.71% 167.56+0.09" 45.43+0.67°
75% Ethanol 6.30%0.55“ 180.04+0.41° 50.43+0.812
100% Ethanol 4.50+0.81° 126.48+0.37° 37.28+0.41¢
0% Ethanol 18.00=0.73° 48.75+0.28 18.31=0.42'
25% Ethanol 20.62+0.89 60.40+0.36' 22.08+0.228

Ripened fruit 50% Ethanol 20.23+0.96* 64.79+0.24" 22.69+0.418
75% Ethanol 20.05+0.77% 65.71+0.378 23.92+0.38'
100% Ethanol 17.33+0.84° 67.07+0.43f 19.47+0.64"

*Callic acid(GA) was used as a standard for measuring of the total phenolics content. **Rutin(RE) was used as a standard for measuring of the
total flavonoid content. ***Each value represents the mean + SD (n = 3). Different alphabets in each values show statistically difference at

p < 0.05 by Duncan's multiple range test.
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=8 100% oNehe FEE0°] 67.07 043 mg/gS 2 7
o] =QkoH, 0% ollehE FEE°] 48.75+£0.28 mg/gl =
Shgo] Wttt wisHe} gedte] F EEjn RS M
S P&yt st Wk 2ul o) ghefo] A UERdT
Lee2}t Do (2000)] o]aha H-EA} v&sjo ZE)dE &
Fo B FEE HU 60% ethanol FEEA O =4 Vet
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Z50] 50434081 mg/ge & 7P ®o] dfEo] gon,
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sharElo] Alem, 0, 25, 50, 100% oerS FZEo] 3
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2. DPPH free radical 2~HEM

DPPHE oA~z 2RIAF @ EF#HE, polyhydroxy Wk 3}
e, WIS ouIRe 23] ARt A4S Wol Byl o
2 QKgst #AE st = el wjet F2 Aol
HE R = A E o]&ste] et HARANZTY FAakst
EAS A7) f8] ®el o]&53 3t (Jeong et dl.,
2009). DPPH &AEE-S S7d3l7] flste] wlsel g3t
75% olERe FEES 5 25, 50, 100, 300 gl FEE A
23t Axk= Fig 13 2 visgel sl dee 25
o] DPPH free radical 2ASARL BT & o]&FFo= &
Jo] EolAl= S JET 53] st 75% s F
ZE9 EAo] 7B =9k=d, 5, 25, 50, 100, 300 pg/ml &
g 747} 15.6740.14, 4447+0.19, 72.12+0.15, 81.57 +
0.37, 91.24+0.12%% YERAATE PIE5He] 73-9= 50 rg/ml
o), $rste] 9= 300 ugml o) de] sEmelAl 7212+
0.15% ©]’3S2 BHA 71.20+0.30%, o-tocopherol 78.34 +
0.10%%} ¥t B34S Bt vgael gate] oee &
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Fig. 1. DPPH radical scavenging activity according to concen-
tration of 75% ethanol extracts from unripened and
ripened fruits of Rubus coreanus Miq. Each value
represents the mean + SD (n = 3).

Table 2. Comparison of ICs; values of DPPH radical scavenging
activity of different ethanol extracts from unripened and
ripened fruit of Rubus coreanus Miq.

Material Extraction ICs (12g/ml)

0% Ethanol 35.39+0.25
25% Ethanol 27.42+0.228

Unripened fruit ~ 50% Ethanol 24.98+0.23"
75% Ethanol 23.85=0.10'
100% Ethanol 38.21+0.37¢
0% Ethanol 154.70+0.73%
25% Ethanol 116.30+0.53¢

Ripened fruit 50% Ethanol 115.90+0.49¢

104.40=+0.52¢
119.40=+0.34°

75% Ethanol
100% Ethanol

BHA 13.19%0.27

a-tocopherol 18.16+0.23"

*Each value represents the mean = SD (n = 3). Different alphabets
in each values show statistically difference at p < 0.05 by Duncan's
multiple range test.
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Fig. 2. Linoleic acid peroxidation(LAP) inhibition activity accor-
ding to concentration of 75% ethanol extracts from
unripened and ripened fruits of Rubus coreanus Miq.
Each value represents the mean + SD (n = 3).
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&S F5238 (Seo et al., 2008), 2]Eo| HA71E linoleic
acid®] Fitshe A o, AFA S 2 WAL FUsiE
(Lee et al., 2008) linoleic acid®] Atsloile thok
o A8d9 4 U= Tas Aol el kst
75% oehe FE2E2] XAl oA 248 sEEE 53
g A= Fig. 20k 2t} v} g B
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3=
T oA

ICso ZF0] 7.34+0.07 pg/ml & 7P¢ @& kS wglow, o,
25, 50, 100% AEr& FEE9] ICs & 47 12,61 £031,

9.70+0.30, 7.45+0.14, 11.60+0.25 ug/ml © = 0% o E-L
FEENA 75% e FEE 7= 1Cs #el A=t
100% oleke FEEINME F7IEE AdS et =

Sk &S FEE ICs atol vlsted BHA, a-tocopherol9]
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ZEE Y - 34 S AXE O 2 245 e A
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Table 3. Comparison of ICs values of linoleic acid peroxidation
inhibition activity of different ethanol extracts from
unripened and ripened fruit of Rubus coreanus Mig.

Material Extraction ICso (g/md)
0% Ethanol 12.61+0.31"*
25% Ethanol 9.70+0.30"
Unripened fruit 50% Ethanol 7.45%0.14'
75% Ethanol 7.34+0.07'
100% Ethanol 11.60+0.258
0% Ethanol 98.68+0.49"
25% Ethanol 55.22+0.53"
Ripened fruit 50% Ethanol 45.72+0.41¢
75% Ethanol 29.62+0.29¢
100% Ethanol 41.19+0.26¢
BHA 4.25+0.04
o-tocopherol 5.56+0.10

*Each value represents the mean + SD (n = 3). Different alphabets
in each values show statistically difference at p < 0.05 by Duncan's
multiple range test.

oA S 0.1 myml BET =3 A} 80% vES 2=

= T =
E 61.7%, 80% olEtE FEE 455%, & F=E 49.0%°
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LDL (low density lipoproteiny> =5 33}e] 24
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Fig. 3. LDL(low density lipoprotein) oxidation inhibition activity
according to concentration of 75% ethanol extracts
from unripened and ripened fruits of Rubus coreanus
Miq. Each value represents the mean = SD (n = 3).

Table 4. Comparison of ICsq values of LDL oxidation inhibition
activity of different ethanol extracts from unripened and
ripened fruit of Rubus coreanus Miq.

ICso (g/ml)
1.310.02%*

Extraction
0% Ethanol

Material

25% Ethanol 1.20+0.03¢
Unripened fruit 50% Ethanol 1.10+0.03%
75% Ethanol 1.04+0.048
100% Ethanol 1.34+0.03¢
0% Ethanol 4.19+0.08°
25% Ethanol 3.86+0.11°
Ripened fruit 50% Ethanol 3.82+0.13°
75% Ethanol 3.50+0.11°¢
100% Ethanol 4.18+0.02*

*Each value represents the mean =+ SD (n = 3). Different alphabets
in each values show statistically difference at p < 0.05 by Duncan's
multiple range test.

25%, 50%, 100% oNgtE FE2E2 717
0.03, 1.10+0.03, 1.34+0.03 zg/ml &] 1Csy %+
g FEEANA 75% dEE FEE 7T 1Cs #tel HAa
Hobt 100% oes FE=ddMe F7HEe 43S Ve
otk &3 0%, 25%, 50%, 75%, 100% olEHe F&E9]
ICsy 7+ Z+2zb 4.19+0.08, 3.86+0.11, 3.82+0.13, 3.50 +
0.11, 4.18+£0.02 pg/ml= W< zel 7he Ao} A=
Hojx]= ZAeo|AT} Lee T (2004) HFo| F571 dals)
gd vlaelA HFe] LDL 4t oA G397} 853~91.0%=
Frsithal Harsleled], EiEAte] A9 BERTE A

1.31+£0.02, 1.20+
s 2ol 0% ol

E7E 2E2 WA LDL AskE dAlslns s gsks
T & e 2AE AYzhEr.

5. a-Glucosidase 23| &A1
T GHolu) H|RE 5o AEE =

918 BaHE ] 23
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Fig. 4. a-Glucosidase inhibition activity according to concentra-
tion of 75% ethanol extracts from unripened and
ripened fruits of Rubus coreanus Miq. Each value
represents the mean = SD (n = 3).

AAQANANAY AANZICZHN Aol FrE5 Atz
3le AEo] s o] FoIA| AL Utk 1 Fo a-glucosidase
= &% §29 (brush-border membrane)ol] EAsl= 43}
ot} o5 o|FFU tR7E ©rsteo] 48t 5
7] 91k FEiQl 9RRE TEEsliche s gtk & W
a-glucosidaseE°l 23 B8lE9| S5 Uil &7 Ao
A A& o] FARAl Hol AF dFR|e] §A4% des
Zeigict. A1) A 4.
a-glucosidase5S 2438 AAFOZH 2Tl FAT I
=2 JAlshs Aoz gEA Atk (Kim et al., 2005).
A a-glucosidase A3NAI= #| 28 o} 722 A oA
WS 9g XA el 83ttt (Cho er al., 2010).
n)Zake}l 9aat 75% oeheS FZE9] qg-glucosidase A
2 2a3E seEE 4T A Fig 49 2k visaet
s} T T oEHOZ g-glucosidase A A 2}
FoAE AES eI st 75% oleke FEE9] o-
glucosidase A &4 T3t =0, 25wl o)de] &
TolA 70.0% ool oA &4 BE Bl v gk F
E=9] A= 100 pg/ml oA 50.0% o] oA 24 &3
& YEpIATh FaETE ARS-EF acarbose™ 5 mg/m o 4]
40.0% =2 oA FAS Bt} (data not shown). olEHE-
T FEE IS ICs - Table 59 7ol wiEake] 4
75% olehE FEE] ol 721+0.13 pgmlE 7 w2

=

=

o
AE HAOH, 0%, 25%, 50%, 100% oee FEE2] 3

15.83+0.26, 11.28+0.05, 7.73+£0.08, 17.35+0.13
pg/ml FFOE 0%l 75% ek FE= 7= Woll oy
100% oehe FEEoA Fole Aot ghsate] 4
S5 ICso #tol 45.04+0.52~91.94 + 1.27 gl 2 75% ol&k
& FEENA 7P SEkoy nisHETh AYD] w3tk &
AU ZT-Z AFESE acarbose] 1Cs) 7S Smg/mlz Eophd o]
= acarbose HT} 23] e oz IF Ve o



Table 5. Comparison of ICs, values of a-glucosidase inhibition
activity of different ethanol extracts from unripened and
ripened fruit of Rubus coreanus Miq.

Material Extraction 1Cs0 (12g/ml)
0% Ethanol 15.83+0.26"*
25% Ethanol 11.28+0.05'
Unripened fruit 50% Ethanol 7.73+0.08
75% Ethanol 7.21+0.13
100% Ethanol 17.35+0.138
0% Ethanol 91.94%1.27°
25% Ethanol 56.33%0.73¢
Ripened fruit 50% Ethanol 52.56+0.55°¢
75% Ethanol 45.04+0.52
100% Ethanol 65.48+0.25°¢
Acarbose > 5,000°

*Each value represents the mean =+ SD (n = 3). Different alphabets
in each values show statistically difference at p < 0.05 by Duncan's
multiple range test.

=¥ AEAE gAY & de AAE AARS N 7R
o] =t ). Al#E I )= acarbose®} 72 a-glucosidase
A Al A7 B8 735 A St dojr] ERsEnt
4 TE, A 5 TS vERd F lo] L ARgo] Algh
253 AL HAAEZRY dsHAE
ZroHe AFrF &ds] YT o, 3 (Nishioka er
al, 1998), W (Kim et al, 2009) 52 FEE°] a-
glucosidase Alef&4do] =iy BTt B AFo=
BEA} FEE9] a-glucosidase A3l A4S Ho oJd 33

2~
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