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Comparison of Physiological Activities of Rubus coreanus Miquel
during Maturation
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Abstract

Total polyphenolic compounds, DPPH radical scavenging activity, superoxide dismutase (SOD}), vitamin A,
C, E, flavonoid and anthocyanin of Rubus coreanus Miquel during maturation were investigated to expand
the utilization of Rubus coreanus Miquel as functional food material. Physiolegical activities of unripened,
middle-ripened and ripened fruit of Rubus coreanus Miquel were examined. The ripened fruit included higher
contents of total polyphenolic compound compared with those of the other sample groups, unripened and middle
—ripened fruit. SOD of unripened, middle-ripened and ripened fruit were 59.15, 80.05 and 95.03%¢, raspectively.
Scavenging concentration (SCsp) of unripened and middle-ripened friit for 0.4 mM DPPH {1,1-diphenyl 2-
picryl hydrazyl) was 2.3 mg/mL by weight, but only 1.6 mg/mL for ripened fruit. The vitamin A content of
the Rubus coreanus Miquel was found to be lower as the fruit ripened; however, vitamin E showed the reverse
pattern. In addition Rubus coreanus Miquel is a fruit which has a high vitamin C content regardless of maturity.
The flavonoid contents of Rubus coreanus Miquel were in order of ripened fruit (49 ym/mg)>middle-ripened
fruit (16.4 am/mg)>unripened fruit {15.4 ym/mg). Also, the contents of anthocyanin in ripened fruit were 394,50
wm/mg, which were higher than those of middle-ripened (12,43 ym/mg) and unripened fruit (7.89 ym/mg).
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ARG A o 7HA] AEEA e &3 F4=Y A
Ag e ztgE olegt AhEd A EEA free radicals] #A}
£ Fo3td 48E AAEA "Hoh =89 #EE] AF
AR F AH5E superoxide anon radical®] 7 A=t
o s v T mtafide] v Im AEL] ) HE
F AL oA A FEATE ALR 99A YUt
(7). =7 superoxide anion® 22 EAtrE £U%E &
3, o, T A, A golAA A, T, Fof

, sto)olH, ojHet, 52, SR =35 F
o WEE mXE Ao E B uEo] gIoks-10). 21 WelA
= stperoxide anion radicalE A M3H7] Y3t superoxide
distrtase(SOD) 71 B85 superoxide anion radical-s 2
Aral o Ay A E HEAA Fe g9Ee s
Aez g e superoxided] WHEAHLS A S
superoxideZHEH AANE BEdte AR RuEo gt
(11). ©)9} vlA7IA = HAGAEA =S QA A 454
E41-4 Wojdle oe] AHE AAEE LR IHA e
=2 AdtgA e Ao e A3 E AHE #HY
™ate] AL sivH12). StARE @A7iAl L] BEAE 7] o
3O d3elE EFEA, BEATEY] Asalvle bnE
A gy AR de obF REE AFclh ool 2 @
FAME BEAEr] v 2 2059, g9t 20A
Woll A Gaks e Bz oAAE & HESEF Z89H
¥ 2 DPPH radical 4%, SOD FAMRA, g2 old,
HIEtRl A, C, E, & x| = §&)o] dvhy slertel o
o] FAPEle] BRI |7 Ad gabsiA 249 A 7f
St |t I P vt S

NE o

A=

2 A AMEE BREAY 7| (Rubus coreanus Miguel)
= 20063 6o A TE Abelol 2AMEAA AHT AL
njsite st £ 18Y FHE A, FhsTE A F BY
A" F, fede Mg £ 32Y AAE A= Ao
ot BEAES Y ol 2 Fiisd, fgsTe 2552
A E 50 g8 70% ethnol 150 mL= 50°ColA 875234
o 292 Ao ast £ fr18drt 239 FHdE o)
A Y EEET 13,000 rpmel A 1687 QAR E S 150
mLE 43t F 1 ml? microtubes]] L7 WE EHE
o el EEAEr Y £ E8wE SPE @9
DPPH radical-scavenging activity, SOD f-AHEAY, S8
o= PEE e FE29-2 o]gdld AlgY AEE A}
S3Hed, teAeld 2 HIET A CE %2 A AEE
o] gt FF e Th

& Bo|uls 2HES Y

BEREAE7| FEeHE SFEE TS Folin-Ciocalteu's
whe ol wEl A ETH10). &, e 25 (.1 mLel
Z3 % 84 mLe}t 2 N PFolin-Ciocalteu’s 4] 2F(Sigma Che-
mical Co., St. Louis, MO, USA) 05 mLE FH7}8t2 10%
NaxCOs 1 mLE 718t 147t A ik w52 3%
= T80 nmol| A Spectrophotometer(V-530, Jasco Co., Tokyo,
Japan)E AMS-3MS EA S5 1, catechin(Sigma Chemical
Co., St. Louis, MO, USA)E <] &3 EEFJTHR 2 &
Al =

DPPH radcal-scavenging acivity =&

HEAE72] DPPH radical-scavenging 442 Moon
7 Terao(13)2] el 23] 0.4 mM 11-diphenyl-2-
picrylhydrazyl(DPPH, Sigma Cherical Co.) &< (.8 mL2}
Al 8 02 mLE ARd ¥ EHSE Dol 10F
7t whg A Enh e Ee FHEE 525 nmolAM Spectro-
photorneter(V-530, Jasco Co)E AMESle] £481 9 o] v
BEEAE7Y 525 B4 ethanol g A3 AHE 74 £
=8 fE¥=E stuon, AT 24 FHLERE %
2] DPPH A5 HZ 45 (50% scavenging concen—
tration; SCs) &S F3tsith

SCD FrAtEA

BEatgr] &89 SOD AR -2 pyrogallols] =H5
21817 SOD feAMRd B2 Aol &3 4 571 94
e 4YE o) 43 Markhind2} Gudrung] 2148 H¥
gt AFEEECH &, 2235 2 mLE #H3H ¥ tris—amino-
methane® cacodylic acid(Sigma Chemical Co.)2 A &gk
55 mM tris—cacodylic acid buffer(TCB, pH £.2) 20 mLE
7Fete HEd A 1417 E9F shaking incubation A7 &,
10,000 rpmeflA 1027 FAR 3 Lojd Jsdg g3
st & pH 82% - SOD AMFEA 23S st 325
2 AME T 28 09 mlE H3h o47)e) 10 mM HCL
£ gz dtod AF:E 10 mM pyrogallollSigma Chernical
Co.) &< 01 mL 7183t ¥heE2 FHEE 420 nmell
A Spectrophotometer(V-530, Jasco Co)E AMS-3ld 3827t
E£4E HEE %k

HIE2l &2F

HElRl A C E §%H2 ASE etherfdli oz 223 &
ajel 10 Gl HPLC(Waters 486, Waters Co., Milford, MA,
USA)E o438t 24349 ch vlgs A 2440 ALSH
colurrm-2 u-Bondapak Cis(4.6x150 mm, Waters Co.),
detectors= UV(325 nm), mobile phases acetonitrile,
methanol-water (946 vv)2 1.0 mL/ming] &2 &9
o} HlE}El C BERe AQACK(12)] wiel E48ldEd A
44 colurme YMC-Pack Polyarmine I columm(4.6x 250



EEAEsY 4= wAd 4EEy vm i
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Table 1. Change on the total polyphenolic compound con-
tents of Rubus coreanus Miq. during maturation {g/100 g}

Materials Total polyphenolic compound contents

Unripened fruit 2 84 +0 201
Middle ripened fruit 1554012
Ripened fruit 450008

UMean values+standard deviations (3 replicates).
Talnes with different superscripts within the same colurm
are significantly different at p<0.05.
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Fig. 1, Change on the DPPH radical-scavenging activity of
Rubus coreanus Miq. during maturation.
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Table 2. Change on the SOD-like activities of Rubus cor-
eanus Mig. during maturation

Materials

50D like activity(%)

Unripened fruit 59.15+72 44"
Middle ripened fruit 8005 +0 41"
Ripened fmit 0503 +0.01°

UMean values +standard deviations (3 replicates).
Values with different superscripts within the same colurm
are significantly different at p<0.05.
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o] 5 megsl AT vlmdty BExpdEr)e "4"”"]7]94- s
Aglo] & ek vEr CE 7R sle AR
& 212031,

v Elgl B gEde R ol4Zd AiEE Ad 22w
zEd #HE7E s FEEa e SRES 545 A
o2 AEue 4R BEXsA|Hte] gagE AL
shel A Eo] 2402 oursiad whakE Ze-g sioha), BE
A7) 100 goll FREA e vEs By 9 gt

Table 3. Change on the vitamin C contents of Rubus cor-

edanys Mig, duting matiration {mg/100 o
Unripenead Middle ripened  Ripened
Tterns P i .
Tt fruit fruit
Vitarnin & 2.37+0.02"F 051+004° 039001
Vitamin G 26.43-+001° 225140065 32894003
Vitamin E 024007 1+0.01%  go=o01f

"Mean values +standard deviations (3 replicates).
MFalues with different superscripts within the same row are
gignificantly different at p<0.05.
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= hO
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L

# = AR gEA
@A olef WiF AAe] mFHw IoHE). BEAEL]

ZA712 B0 = e @557 423410 um/mg
L8 F74ed 86101 um/mg, P& 160501 tim/mgal
gt o de R H& FHE rAE gvke AS U F
AR THR<005). ol BEXNE7|7F A& 8FE STtE o)
= @] E7RE AE 9 & th Che S8 w=2¥
TUAE A& F I Al F2l IF R Eoha=e]
= gEe BA% F1 35 1675 um/me, SIAAE 329 umy/
mg, %2 672 um/mg, TA 606 umy/mgE RAERATE =3
T o} 2wl 2| B¢ Spluin aficinalis, Matricaria, Recutita,
Potentilla fruticosa®] &R o] = &¥0] ztzt 35, 7.1,
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E v EEaErY vl gdeate 22 ¥y SfEx
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Table 4. Change on the flavoncid contents of Rubus coreanus

Miq. during maturation {rm/mg’
Iaterials Flavonnid contents
Unripened fruit 150+01"

Middle ripened fruit 86+01°
Ripened fruit 423+ 14F

UMean values +standard deviations (3 replicates).
Values with different superscripts within the same colunn are
significantly different at p<0.05.

Table 5. Change on the antocyanin contents of Rubus cor-
eanus Miq. during maturation {pm/mg}

Materials Anthocyanin contents

Unripened fruit 7800011
Middle ripened fruit 12.43+052°
Ripened fruit 3045+477

UMean values+standard deviations (3 replicates).
Talues with different superscripts within the same colurnn
are significantly different at p<0.05.
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g2 % pl=R(284 o)t FNEH(LED g)o vlste < 2 A
= o] #stew, DFPH &2 44 5s E2xw7] 3
Hel A£H$E 22 4L vyt SOD FAMHEARE
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