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Abstract

Radical oxidants can cause oxidative stress, which promotes aging and leads to chronic disease such as cancer.

Antioxidants have the ability of protecting the body from oxidative stress, but some synthetic antioxidants are problematic in

safety. Therefore, safe and effective antioxidants deriving from natural origin is required. The bioactivity of functional

components of Rubus coreanus Miquel emerged and its consumption is increasing continuously. In this review, physiochemical

characteristics, functional components and antioxidant activity of Rubus coreanus Miquel are summarized. Rubus coreanus

Miquel contains various phytochemicals such as tannin, phenolic acid, flavonoid, quercetin, anthocyanin, etc. as functional

components but it differed depending on cultivar, maturity, extraction methods and so on. Those functional components

attribute to the following antioxidant effects: free radical scavenging activity, anti-hemolytic activity, lipid peroxidation

inhibition activity, hepatoprotective activity. However, as most studies focus on fruits of Rubus coreanus Miquel, reports on

antioxidant effects of its stems and leaves are lacking. In the future, more research utilizing various sites of Rubus coreanus

Miquel including its fruits, stems and leaves must be conducted to further seek application prospects of functional material

derived from natural origins and Rubus coreanus Miquel.
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B ¥ vH(Kim M]J, 2007).
mebA A EEA 2 FUAE dAGFAY HE AET
Adakx S‘iﬁr’ﬁl"] Hd Y 24 o] &

Z} 7)(Rubus coreanus thuel)‘{‘ 7] 3HRosaceae) ol

&ole AE7)Y dFoE AAE FFolY fuddAe
Aqe FxEol ofd 2 AW BAEHY 68 T HES &
< dujg FEste] A& drle AT oM HtErg
o AL EFHE FAen 5-6¥d Aoz AMgan 78Y
o €uj7t AsHo FLHoR iyt S0 gadrH(An
YH and Kim YH, 2007: Jeong JS and Sin MK, 1996). &&=}
71 WHrETlE

Folld 7P SFg7h Hold AR ¥eEA
doul FARZY T A4F FYA HEAEIE 3 VS e
3 A8 g F7A7 1, A
o wdg 4A e a5 d' AoE 7EFHY Yk
3 oA g W A3
EojF2 4 UgTH 3 A& BIde F
g F4d2 YebdthBae GH, 2000; Ahn DK, 1993).
AT EEAgsd 2Ed FAs
anthocyanin, tannin, quercetin 53 2 4%d HeA =
o AedAol RAEUA AH} A&HoE FUhst At
(Lee Y et al, 2013). SA% ZAtd w2d EFAE7]1¢ w4
AkE A o] 1998 235 haol A 20134 3368 haZ ZA Z7}el
Aot A FE, FF TH LL ©E HSAERT FE A4
H& AAo)tHChoi HS et al, 2006).
ok £ 1E2 BEEAE7Y Y94 E, AgEANE ¥
gakst 7154 A AT2HE st ddGH
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Cha 5(Cha HS et dl, 900/)01] o8 2AHE oA EE
7l @ri(r s, FsH, d=h)o dPdELE Table 13+
FEFE =7t H9S f 100 g9 814 g2 MM
Z7hstd e, 99 3B AodGE fsHd gt F

g dsae HF ot =& TS YENT FAo]
F= 3z €3 FFe FUElg e, ot 53
o= ER5o AA FUE sucrose’t AR H7| o
& 9tHCha HS et al, 2001). £3 Cha %
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U ats 2Eskdion, o ¥ aspartic acid E#Fo] M Eo}
Perez 5(Perez AG et al, 1992)0] B3 @7]9 oju]yAt
A ved As & F A B2AEY] vsde AA of

At §% B8 ohld Brohm AR 449 F 7
[¢)

4 FRon Bdol 44U4E F oFlnd Y Pad
Ak F714 gL BaY 44RES Bl AAHoR
Ca

>Mg>P>Na>Fe €202
] a¥ Mg o] BeAw7]7t
do wet gihEes & Ak 53 vsH FoE
Ca &30 2283 mg%, Mg &% 863 mg%zZ uYeld=d,
Ravai(Ravai M, 1996)¢] B3¢ black raspberry Ca &% 5
mg%, Durst 5(Durst RW et al, 1995)¢] B8 red raspberry
Ca 125 mg%, Mg 186 mg%< vlad wf =ik HFE227]7}
AL raspberry i BTk #7172 o] ofF £5& ¢ 5 AN
THCha HS et dl, 2001).

33 Jeong 5>(Jung SH et al, 2013) 234 HEx=7]
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w7 93 2719 $2¥F 44 07

Hu .

205%, 299 A 1 75%9} 1.32%, 224 75V9Jr 0.87% %
ke o 4=3
Table 1. Chemical compositions of Rubus coreanus Miquel during maturation
(g/100 g)
ltems unripened Mid-ripened Ripened
Moisture 421" 805 814
Crude fat 05 08 06
Crude protein 2.8 19 17
Crude ash 1.4 09 0.6
Dietary fiber 18.6 155 133
Free sugar 0 0.7 4.1

1) Values are expressed as mean of triplicate measurements.
2. SEXET|o MelgMME

Phytochemical & A& A4 AR o2 DNAY &4 o
A, Asteh =gl 2 QA ol WA 2" AFEAY
o EHRRE BIste q8S e AR geEA JtHW). F
8 phytochemicalZ2F carotenoid, flavonoid, polyphenol %
terpenoid 5°] M (Encyclopedia of food science and technology,
009, EEAE7|d % thdg phytochemicale] EA3H= Ao 2
o A7Z23 WAL 9

Bang S(Bang KC et dl, 1996)% EEAg7] &3t 80%
34 tannin 159 gallotannin 3
Bustgt. E7ldAe 2%4
flavan-3-ol, 1£¢] proantocyanidin, 19 ellagitannin®] <15
AtHLee YA and Lee MW, 2005). EEAE7]9 A&

=
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flavonoid 7%, ellagic acid, ellagitannin 5%°] ## = UcHLee
MW, 2005; Kim MS et al, 1996; Kim MS ef al, 1997). 2 5]
terpenoids A ¥ 2 2+ niga-ichigoside F1, F2, suavissinosideR1,
coreanosideF1o] B 1% 2 W (Ohtani ef al, 1990; Kim YH and
Kang SS, 1993), Yoon E(Yoon I et dl, 2002)% ¢« EEA T
719 Zzd B A 4" FARZAE 529 phenolic
acids, 29 F713H& 833 HTable 2).

Table 2. Functional components from Aubus coreanus Miquel

Part physiological activity materials Ref.
gallotannin:
gallic acid
ellagitannin: Bang et al,
2,3-(S)-HHDP-glucopyranose 1996
sanguiin H-4
sanguiin H-6
ferpenoid: Ohtani et 4,
niga-ichigoside F1
niga-ichigoside F2 1990
Kim et al,

) suavissinoside R1
Fruit coreanoside F1 1998

phenolic acid:
4-hydroxybenzoic acid
4-hydroxy-3-methoxybenzoic acid
3,4~dihydroxybenzoic acid
3,4,5-trihydroxybenzoic acid
3 4-dihydroxycinnamic acid
organic acid:
succinic acid
citric acid
flavan-3-ol:
(~J-epicatechin
(+)-epicatechin
Stem proantocyanidin:
procyanidin B-4
ellagitannin:
sanguiin H-4

flavonoid:

kaemferol

quercetin

sodium salt of
quercetin-3-O-B-D-glucuronide

sodium carboxylate of quercetin
3-0-B-D-glucuronide

quercetin 3-O-B-D-glucuronopyranoside

quercetin 3-O-B-D-glucuronopyranosyl
methyl ester

quercetin 3-O-B-D-xylopyranosyl-{2—1)-3

-D-glucuronopyranoside

Yoon et al,
2003

Lee et 4,
1995

Lee, 1995
Lee et 4,
1996
Lee et 4,
1997

Leaf

ellagic acid

ellagitannin:
methyl gallate
1-B-O-galloyl pedunculagin
sanguiin H-2
sanguin H-5
sanguiin H-6

EE BRG] “UH«] MeOH #%E5& HPLC 43 Z3
BEA97] 4 100 g & quercetin® o] 0.25=0.02 mg¥ &
B89 (Yoon I et al, 2003). 2 Rubus & AEEY

quercetin %3 A waH Wiliam % William M ef al, 1999)
9 R. idaeus L. 2t} ¢ 100 A% %& %o|9 Hakkinen 5
(Hakkinen SH et al, 1999)9] R. idaeus Ottawa$t vl g-&
= % 60% AE HE doldA ZE& Rubus & WAE
quercetin &&o] x}o]E el

Lee S(Lee BK et al, 2009)& =it 227 ot o
Ag71e FEA oY FEE ZAGAEH HEAEIF
131.487160.06 mg/100 g2 29 137.12714458 mg/100 g, At
7] 58576002 mg/100 g HuEE w GEAI FFol
M w2 AeZ B3sg Y. Markakis(Markakis P, 1974)2
EEZAE7]Y GFEAor FaFo] ml& 789 mg/100 g, 53
1243 mg/100 g, ¢ 3945 mg/100 go&2 o] &g
utel o] FoHoE FUHEE SQssith
FALS]
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Jang % (Jang TS et al, 2014)& HEAE7] g
9 g ey HEFHE s & 2
ZAY eSS Yottt EEALIVIE dg&
DPPH 2v1Z 2753} SOD At E
g AFE 7&“4' FE2EL FX(0.001, 0010, 0.100, 1.000,
2000 mg/ml) SJEHOE F=7} wotd4E DPPH o)z &
%53 SOD v’\} g40] F7tske 22 YeRyth Rat 48
TE ol&F L8 FPINE FE2ES AYT TIA vE 9&
Ao FosA *‘7} 05 mg/ml, 1.0 mg/ml 5%, p<0.01)s}5ich
Jeon 5(Jeon SK ef al, 2007)& E-52%7] methanol &
3 7zt 1‘%@' E(butanol fr., ethyl acetate fr., water fr.)¢] 3
Astats S48k ks 29 23S A T EH=E
%3 DPPH free radical 271 @494 butanol fr., ethyl
acetate fr., water fr. £02 37} vehgon 43434
o] BHAS RC50#9! 3 pg/mg Bub water fr. & A&&i o

r

Z& 27% (butanol fr. 1.67 ng/mg 3ol 51t}
Cho 5(Cho WG et al, 2008) EEAE7 & £

==X ==

5
9 ZZE(ethyl acetate FEE, butanol %%, ethanol &
)9 A7 AsdAERE TBARS(thiobarbituric  acid
reactive substance)¥H o2 =434tk 2 23} ethyl acetate
9} ethanol % & =% TBARS #°] 037 MDA mg/kgl=
ascorbic acid 0.39 MDA mg/kg®th 343t 371 =4 JE
woh wEld BER"7] ethyl acetate$t ethanol FE2EE
ascorbic acid®.th A3t A g7} Fojd Aoz Az,
0 AsdAEE BEAL7Y Pitst 2AE vlud ook
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3 A7t 35k Ohtani K(Ohtani K1 19900 BEAT
717y Aol wet 7, HlEY C, A WEE g3 Eo] FUt
Hi 710 2 ede Aty Busigio
Kim(Kim JM, 2011)& A&A)7]4) EerE‘r R S
=3g A FIATAN FIetd TRz L Ax
tL 23 NE Eelate] Hlag 23, F e
u< 31284 mg/100 g7t 7P =% S8k $=3H9.3879.66
mg/100 g #AEIATh DPPH Atz 24502
kg B8 86.21781.22% % t& Tl Eokn A&

2319 o= Park 5 (Park YK et af, 2007)9l 93 A=A
o wet & AsdFd ARadZ 2AFe] Zadvdes 4
Aot dA gt

8%k Cha 5(Cha HS et al, 2007) A=A 7|EZ UYF9

BEEAE7] dee #2259 st B 23 ghR
%‘ﬂ%“é%éq Sheko] vjsHd wEt deHd o =2 A
02 Hydtd 9 AFdE HolE Bort BEAEY] 100 g

3”’3101 e T Eyde §%E ¥Ee 953t 430 ¢
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olgA g AWt Yehue AL BEAEIY FEUH
wreh ghol Aol 7] MESR o AZ

Kim(Kim M, 2011) #4tg So] & 2## =2HGreen
tea, GT)9 EZAZD7|(Rubus coreanus fruits, RC) F&E2

gatst 2498 vlustgich
THAAZY BEAEI] $£FZE(the water extract of RC,
RCE)Y 78171 4% #He7l #%L 126 umol catechin
equivalent (CE)/g dry RCol® FLd Aoz F23 =3
T2 E(the water extract of GT, GTE)Y #H=7]) e 360
leol CE/g dry GTo2 EEAY HE7] e =a9 173

FOE BRI A HE ARFoE F2 ¢ 3

= 5}?}%3 43tk =3 DPPH, superoxide ¥ hydroxyl
271 2ATE 527 o =goh, AL s A5 (SC0)S

BEEAE7I7F Ak vE) o A detwth 2y 53 7t
#Ql FFol E7] wFel UM F] AFHE ¥, BER

27E 99 43 AR $Fe] RomZ oF B3 BEARY)
o9 A P48 23 FFA0RA B olg7h5Hol 339
ik,

Lee 5(Lee JE et al, 2011)&
A 15‘%‘°ﬂﬂ1 427 SAAZE B
& Hrbetdoh

alkaline

o
%g—g« s
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2 f9g05 A9 oM (p<0.05), glutathione peroxidase(GPx)
o] 108.16+13.56 nnmol/min/miell A 124.83=11.89 nnmol/min/ml
o7 9oz 7189 tHp<0.001). Glutathione peroxidase(GPx)
+ AgA 2EYAZRY HIshe WA catalytic H2024A A
2 5o 8¢ 42& s (Miraut ME et o, 1994; Comhair
SA and Erzurum SC, 2005). GPx &4°] Z7lstd o, AdaA 4%
3 e RERY] FHE] Hadthe A7 EW REtHGuo Z
et al, 2008, Hoehn B et al, 2003; Weishrot-Lefkowitz M et di,
1998; Lei XG et al, 2007). WetA olF A7 BE2AE7]9 Tkt
AF7E A7 AHEEY 4 e S SIAA d7 =Rl 9

k3

Z717F 95.407110.30 mg/g2 AT A8}
Uetbdth. DPPH A etdZ &7%
0% dee FE28] =2 #ddZ 275E Udeddde 4
FEE (10, 20, 100, 200, 300 ug/ml dXE £7] 30 1
g/mldlA 9 200 ng/mlst A 2752 Yebl £719 34t
3 5ol o 5T ZAth

Kim $(Kim KH et a, 2000)2 BExd7])9 93 Z7|25H
2eE 529 ed3kE(23-(S)-HHDP-D-glucose, pedunculagin,
(-)-catechin, (-)-catechin, procyanidin B-4)¢] &3 %""éé DPPH
ARG Z 2ATOE Frledth 1 AH BT 2Ed AR
LhoAsS Jeded 2 F ellagictanning!  pedunculagin®}
2.3-(S)-HHDP-D-glucose 2 condensed tannin® procyanidin
B-4% L-ascorbic acidith 7Z48a ditg 2848 3l Aoz 4
Elyith #uk ol rat liver homogenated] IFAEeAE 718}
o 2hgls §Lg & A lipd perox1dat10n generation system
dMHE BE B s #siAd A4 e e AoR
LrEb T

Rubus %9 271%% grlit dd o B8 dE dHES
g5sly Jom g FAHE ZAedr BadtiWang SY
and Lin HS, 2000). m2tA EZAE7] 94 Eojrcis Yo A
kgl o] £ b5l 2oBR old &g A7t ¢
Z2os Aor A4AAY,
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