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Abstract The extracted phenolic compounds from Cornus
kousa fruit for biological activities as functional resources were
examined. The phenolic compounds which were extracted with
water and 40% ethanol from Cornus kousa fruit were 7.04+0.27
and 4.47+0.18 mg/g, respectively. The 1,1-diphenyl-2-picrylhydrazyl
free radical scavenging activity of water and ethanol extracts were
84% and 86% at 50 pg/mL phenolics, respectively. The 2,2'-
Azinobis-(3-ethylbenzothiazoline-6-sulfonic acid radical decolorization
activity of water and ethanol extracts were 84 and 95% at 100 pg/
mL phenolics, respectively. Antioxidant protection factor in water
and ethanol extracts at 50 pg/mL phenolics were 1.93 and 1.82
PF, respectively. Thiobarbituric acid reactive substance were 69%
in water extracts and 89% in ethanol extracts at 150 pig/mL phenolics.
The inhibition activity on xanthine oxidase in water and ethanol
extracts was 34 and 60%, respectively. The inhibition activity on
o-glucosidase was 29% in water extracts and 87% in ethanol
extracts. The tyrosinase inhibitory activity was 19% in ethanol
extracts. The collagenase inhibition activity of anti-wrinkle effect
showed an excellent wrinkle improvement effect as 53% in water
extracts and 77% in ethanol extracts at 200 pg/mL phenolics. The
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hyaluronidase inhibition activity as antiinflammation effect of
water extracts was confirmed to 34% of inhibition at 200 pg/mL
phenolic. The results can be expected extracts from Cornus kousa
fruit to use as functional resource for antioxidant, antigout,
inhibitor of carbohydrate degradation, antiwrinkle activity and
antiinflammation activity.
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o5 7l&e] HIoHAl WA AnRES] A% FX1 Q140]
ORAHA ZA7AS &S fI%h Aol ¥ FHAR 59l 7]
ol 7154 AFel thek Al = :
A HHy Ate 7147 #AH U1sd =49 89, Ve
A B A7FAEe] el gk At FEs] JE
(Kim 5, 1998; Lee, 2013). 255F0 izt E315¢ 2
Hsl7F A EiA ATstd A Agsae] =9l 9
of ARIWa} 722 v H3ghe] whgo] Frlsial glom, o]
0838k THEE a2 A7RAE S A AR
Hol| #gt A7F &ds] o] Fo|R AL UTH(Son 5, 2009).
A (Cornus kousays AR Ee ofdx] 502 EE
SEver S oldel sk SFUT AEE 42 u
dEou He eldgolH, 1090 Eele ArEFe dnf
£ 2802 olgH7|x FrH(Lee, 2003). oM E AbEhiE
£ gulE FgoE AMgsla e, &%, AXET F &
d &Y, o] 59 A ' UvaL HAL EJATk(So, 1994).
bR FQ AR OSZE gallic acid, malic acid, tartaric
acid 52 #7142k isoquercitrin®] H2], R3E w} Qo
(Nakaoki®} Morita, 1958), 21ollA] pentaacetyl quercetin, isoquercitrin,
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gallic acid, tannin 5-¢] =35t Fo] BaE vb vhRyu?t
Yook, 1971). 7+ &3] 21891 C. officinalis 2 AAN=
gallic acid, (+)-gallocatechin, (+)-catechin, quercetin, quercitrin,
rutin, isoquercitrin, hyperoside®} 72 8% phenold =S
2] B FASIAHChoi &, 1998). 53] AFEUE dule A&
Z (EIE) 2 AALEI(So, 1994) vk ohT} Wz 5o)
AT BrE vl UTHKim 5, 2002). AFEUE oo Alg]
g BARE 2 steroid SFEES0] #e] HiE nf 9l
H(Lee %, 2006), cyanidin 3-O-glucoside, cyanidin 3-O-
galactoside 52| E7o] HIHTH(Vareed 5, 2006). T3 2k
bR el A callusell A= B-glucogallin, (+)-catechin,
(+)-gallocatechin, procyanidin B-3 5°] £2]%. 2™ (Ishimaru
5, 1993), 2719 9 FEEME HIV-19] ek JA &3 Min
£, 20017} e 5 o B Aol e AuAesl
Aoz e sl

et 2 Ayolrde gy Avi=RE phenolic compound
Fzelo] R} w7}, A% 7154 AE B VEAE 94
A, e 2Rl BEIPSAS opnA} S,

o

Az By

APAE. 2 AFoA AREE AHEUT Dol AlFolA] At
E 73kl 45°C dry ovenollX] AZAIZ] F 40 meshz £
sl AlRE ARE-SISITH

A g 228 Az AEd 34
Azxe & FE=0 45 Ahbr g 22
mLell A sle] FEEo] 100mL7} 2 w7kx] 71h3 5 Yzt
ato] 24A17F FRF WRE 5315101, ethanol FEE-2 AhEL
5 Qu B ]goll 40% ethanol 100 mLE F715te] 4°CY]
shaking incubatorollA] 24A17F F<F RE FESISILE 7T FE2F
& Whatman No. 1 filter paper2 oJ3}3t & Z Qo wf
rotary vacuum evaporator (Eyela NE, Japan)ollA] 533}
52 ARESISITH

Total phenolic A %. Total phenolic 3 #& FZE [ mLol
95% ethanol 1 mLe} $F5 SmLE ZF7F812L 1N Folinciocalteu
reagent 0.5 mLE & 4o 587 WX F Na,CO; 1mLE
7hsted 3= 725 nmollA 1417 oldjell A 3ke] gallic acid
£ ol&3t EFFHo2RY & IS THFolingt Denis,
1912).

8248l &3 294, 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
o thgh A2 Bliose] ®W (1958)0l F3led 4 aH)om,
AT (% 1-(HETe] T F3E)} 10002
YeRH ST} 2,2'-Azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) radical cation decolorization (ABTS)S] =72 Pellegrin
o WH(1998)l ol S48, A& (%) -]
AT/ 33 5)x10002 JERN T Antioxidant
protection factor (PF)= Andarwulan3} Shetty2] ¥ (1999)<
2 Z4slen, PFe W7o FE=dzTe] HE veR)
ST} Thiobarbituric acid reactive substance (TBARs) =742
Buege®l Auste] WH(1978)0 wel S48l Asl&(%)y 1-(RE
29| TBARs pM/tZT-¢] TBARs puM)x1002.2 UERAITE.
Xanthine oxidase (XOase) A3 &EFH 7. Xanthine oxidase
A a3 =742 Stirpes}t Della Corte2] H(1969)0)] =3}

% AR 3R
1

=

=435ttt &, ¥+ 0.1 M potassium phosphate buffer
(pH 7.5)°1 =9 714 2mM xanthine 3 mLol &4-24(0.05
U/0.1mL) 0.1 mL¥} A& 03 mLE ¥ thz7le A5 il
SHTE 03mL #7lsl] 37°ColA] 57 RESAIZ|AL F8A
°F 20% TCA 1mLE 7Fsh & wkgelS A4lielste] whld
S AL AAE uric acidE FFE 292 nmollA] EA o],
A &%)y (1-A152] uric acid TFF/NZT2] uric acid =)
x1000-2 AlLFatdch,

o-Glucosidase A EFH} &4. o-Glucosidase AT} =4
Tibbotz} Skadsen®] ' (1996) F3te] ZA3ITh 50 mM
sodium succinate buffer (pH 6.8)°] p-nitrophenol-ai-D-gluco-
pyranosideZ 43A1A 1 mgmL s=2 714S ey, 7|1E 2
mLe} T2 0.1 mLE &8t Wtolle A& 0.1mL, o
= FFT 0.1 mLE 2o 37°ColA 3087 vHAIZl &
WEEEAIF 5% Na,COsE H7tstdich olw Add p-
nitrophenol2 S-4%= 470 nmollA] ODFEE &4 & HEFIA
o tigdsted &S IS, A& (%) (1-A1FS] p-
nitrophenol $H/t)272] p-nitrophenol =F)x100°-Z Al4ts}
ATk

Tyrosinase A&} &4, Tyrosinase A3 I3} =42 Vincent
9} Hearing®] "PH(1987)0) Fale] 2430}, W75 0.1 M
sodium phosphate buffer (pH 6.8) 23 mL2} 712 [.5mM
L-tyrosine -89 0.4 mLe] E&o| mushroom tyrosinase (250
U/mL) 0.1 mL9} A& 02mLE ¥ tz7ddle AR tiil &
FE 02mLE F7Isk] 37°CelA 2087 WHEAIA FE=
475 nmol|A 2338}, A%y (1-A152] absorbance/tZ
T-2] absorbance)x1002.2 AlXFFSI T,

Collagenase A& ZA. Collagenase A a3 =42
Wunsch®} Heindrich®] W (1963)1 =3le] 22g3199t). vk
= 0.1M Tris-HCI buffer (pH 7.5 4mM CaClL2 H7}8h
o], 4-phenylazobenzyloxycarbonyl-Pro-Leu-Gly-Pro-D-Arg (0.3
mg/mL)yE =90 7184 025mL ¥ A58 0.1 mLe] &3
o collagenase (0.2mg/mL) 0.15mLE Z7Fslo] A4 20
E7F A3 & 6% citric acid 0.5 mLE @o] ¥R FHA] A
71 3, ethyl acetate 2 mL2 H7FS}2 320 nmollA F3EE =
Aol AaE(%)ye (1-A52] absorbance/tNZT-2] absorbance)
x10002 AlLFetdch,

Hyaluronidase (HAase) A&} =74, HAase A3 4 =
A2 Reissig 52 WH(1995)° 5311 sodium-hyaluronic acid
(HA)Z ¥ 3% N-acetylglucosamine glucoxazoline =
A2 HYAIZI & fdimethylaminobenzaldehyde (DMAB)Z 2%
WAA FHEE SAAT F, 0.1 M acetate buffer (pH
3.5)°] =<l HAase (7,900 U/mL) 0.05mL$} A& 0.1 mLS
Edste] 37°CelA 2087 ¥EAIFATE 12.5mM CaCl, 0.1 mL
£ 7kelal £ & o] 2087 wigsistk 71824 01 M
acetate buffer (pH 3.5)°] =< HA (12mgmL)E 73t
THAl 4087+ w3l 0.4 N potassium-tetraborate 0.1 mL<}
0.4N NaOH € 0.1 mLE 7sle] 3% 52 water batholl
A AR F s WAIFTE WAIZ] vhgellel] kg a]of
DMAB A]%F 3mLE 7Fste] 37°ColA] 207 WHEAIZ
600 nmolA FZE&(%)E 83, AME(%)> (1-A5]
absorbance/tZ7-2] absorbance)x 10022 AJAsISi T
BAAE. £ A3e] da= 33 wEsl AT Hoas U
ERfSl o, W+t + FFAAkE YepITE. BAIME= SPSS 7.5
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for windows ZZI3-S o]835} 57‘“713] &FAaL
(analysis of variance) % duncan®] T3
multiple range test) &2 95% F=ol|A] v%"é%

a3 € 33

41 5 2 &ulFx7} phenolic 3IHES] §29 vX= Y%
2] EA EAIS= phenolic 3F3HES 2] 59| Wor|ztoz A
AEE 22k grRkEe] @ FRelH, £ Wl EAlske
phenolic hydroxylﬂoﬂ o3 TA 5 A BAE sk
588 UEhfo] tFet A= 7]L° b )= X1 EJ—QQ Ak
(Choi &, 2003). AP FufjekdR]) FE2E2 IF | >
3l phenolic 9] 2 wlg- Al YEROH(Fig. 1A),
phenolic o] e v R o] A JA] of§- w2 —)r\%
o8 YERdT (Fig. 1B). Wb AejgAd2 Abghy do 5
%%Oﬂ FHFE]o1A= phenolic’d &l &3l Bt 9 2 He

2 et 919 Ao Azt A dejRRE A
2&/doll #3l= phenolic =S FE317] fI8t FE8&
& Eelstod phenolic 3HHE] ‘Q‘E‘ FS dotrdtt 2 4
#} Fig. 1CoIXe} o] ER FZ3I%S trH 7.04 mg/go 2, T
2 571802 A5k 2}%@3— 73] H]sﬂ A2 Z phenolic
sitEe] &Yl =2 AL & 7 Ao, S wE 3
F 2ol A g2 Flow ‘/‘rE]r‘/’i‘:P A defe] 7)s

AL A Zo| HEA7)7] Yste] AAo] Fast 2mQ) ethanol

O

< e s=4 FEEE o83l §&¥ phenolic SHHE
o] shaks =43 A3} Fig. 1DoIA 9} 7o) 40% ethanol &
(A) 50 I mcomus kousa fruit
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DPPH®] ZlHzpyzto] 3 Hojz|A Erh(Aoshima 5, 2004).
VIR G FEES olgslel WAgelse 24T A3
Fig. 2A3} 74| 50 200 pg/mLe] phenolic 5}?{}% T H-E‘-?’]Oﬂ
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FE S T YL &

m{no

==Y

"1 =T=a 52, ethanol &
=59 TS @7}
%= phenolics®] %‘%"‘ﬂ %7}?%-?% AR s = i“"’}ﬁ

oA oS UERE AR sIETt. Cho 5(2008) XJ

el ¥ $58) st 29 Asf, A4 FTE ethanol F

F 5ol v B
30 Mol SELE 2T DA Ferel AT &
52 K AL & & AUtk FEBES] AHE P =

42 hydrogen- donatlng ant10x1dant9]- cham breacking antioxidant
BEE 24T F 3Jen, 3iksl E4o] potassium persulfate
ole] wkgo] 93] AAdE ABTS+ free radicalS A 73t
radical?] HE54S GAAT|= D] (Pellegrin &5, 1998)E ©]&
3l ABTSE &4 23, Fig. 2B9} o] Abgus Evle
A = 01]A1“ 5 FEEHT ethanol FEENA Ahde=

Z

= %5° 2L e e 150 pg/mL ode] ArEeol=
(B) 100 @ Cornus kousa fruit
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Fig. 1 The effect of various solvents (A) and ethanol concentration (B) on extraction of phenolic from Cornus kousa fruit. The data were expressed as

the mean + SD (n =6). *p <0.05.
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Fig. 2 Antioxidant activity of extracts from Cornus kousa fruit. The data were expressed as the mean = SD (rn=6), Means with different superscript
letters are significantly different at p <0.05 by Duncan’s multiple range tests. A: DPPH, B: ABTS, C: PF, D: TBARs.

Sﬂ

ZEF ethanol FEE9 50| Hg 202 SAHUS
H7VE= phenolicsol] F= &R FRkslso| F7tst
FdE UERATE olefdt AR Kol ihhy dviEE
2144 ¢ lipophilic £l tigt gitslgo] 93 A&
T AAT AHEUF driFEE9] antioxidant protection
factor®] ztolE& A% A} Fig 2Colx ¢} o] & FE=9]
739 1.93-2.21 PFE, ethanol FZE|A = 1.82-2.18 PFe]
Pistes dellof, Abiy dujFEEe] AeAEEd o
g ksl e ul9- SRty ST AU drjEE
£-9] thiobarbituric acid reactive substance® =73+ A3} Fig.
Do 9} 7ol & FZEHT} ethanol FEEOA Ajdoz
o =2 2A4S YERINCH, ethanol FZEEI4= 200 pg/mL
o] FellM 95.26%°] = AsHS Uehlo] X84 249
it 53 54 ARE 8EI A= PFSE TBARs 373
(Andarwulan} Shetty, 1999) ZAZllA =& AA|FHo] =40
A g FEE2 X84 22 dig R wS-
Eihe AL IR UL

AGUE QuFEES] xanthine oxidase &3}, XOase:=
purine thAlll FEh= 424 xanthine 55 hypoxanthine
2RE 82k AAsta, AR AR I FAE Ag
T FEE 4w BEE] TFE e AR ¢
H4 YtHNoro#} Fukushima, 1988). ArEuUF IrjFEE9
XOase A3 4& =793 A3} Fig. 33 70| ethanol 5%
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Fig. 3 Inhibition activity of extracts from Cornus kousa fruit on xanthine
oxidase. The data were expressed as the mean + SD (n =6), Means with
different superscript letters are significantly different at p <0.05 by
Duncan’s multiple range tests.

o] & FEEC vls] A&l AFoR =A JEsoH,
50-200 ug/mLe] phenolics &= B & FEEIM 11.51-
33.61%2] A3&S JERNSAIL, ethanol FEEoA 11.25-
60.39%°] XOase A& UERHo], FF AAIFAA
allopurinol® fAFeH XOase As|E3E JeEMIGITE Kim &
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Fig. 4 Inhibition activity of water and ethanol extracts on o-glucosidase
from Cornus kousa fruit. The data were expressed as the mean = SD
(n=6), Means with different superscript letters are significantly different
at p <0.05 by Duncan’s multiple range tests.

(2012)& 29 F=E9 phenolic 3+8=°] 200 pg/mLe]
phenolics =14 48.1%2] XOase SA|ES VeIt B
gk Ao vja] A duiFEEe] FFAAIYe] o
st B ABARA &8o] 7 AoE dAdHIITH
AT AuFEE9] a-glucosidase EF}. AU dufj3E
Eo a4 o-glucosidase A A5 =435 A,
Fig. 4049} o] & FEEANT 12.19-29.31%°] Ml ot
L 7494 29= JERAILH, ethanol FEE0M= 15.12—
86.75%% F7I=l= phenolic 3F3HE2] Fxof wel JAav=
£ A2 JeERAT}. a-Glucosidase?] GA&=2 Yerl7] $
d)4= ethanol FZF 100 ugmL ©)de] F==2 AHT|ste{of
AAZAE 7S = ds AR UERITE Lee 5(2004b)y
phenol’d E22] proanthocyanidin®] o-amylase 2! a-glucosidase
o] BAS At Bisigon, Ay dnfjFEEe]
phenolic SFHEE ol2]dt B-rsls 3l 840 848 A8t
= Aoz EIFHTE T3 EFEEQ] phenolic o] =2
= B8l 5dgt 8739 phenolics 48 AHE ®W &5
ZEHT ethanol FEEY JAEH0] B =2 A2 FEEC]
ZA)5= phenolice] profilee] TF27] wjEe]l Aoz =319
o, g old gk A7t FlPEjojor & AoF FEITE
AR Guj3EE9] tyrosinase A3 E3}. Tyrosinase= L-
tyrosine®l] 283} 3,4-dihydroxy phenylalanine (DOPAYS A
# L-dopaquinone® 2 Hgtwjo] HFHo= daphd Ao
o3l A9 WSS £X3= key enzymel® A&} 1
BB tyrosinase= melanin AT ] d4 gholmz
tyrosinase AAIAIE 3F-2] melanin A2AFS 2AE = e
42 AHgg 4 dth(Laskin?} Piccinini, 1986). ¥ 7ol
AP A EEE9] tyrosinase AEAS A3 A3} Fig.
5048} o] EFEEAANE W o] wlg Hgom,
ethanol &% 200 ug/mL phenolics F%=0olA] 18.74%2] A5|
S Yehplon, skl 582 1.0 mg/mL phenolicse]
T2 AL w 34%2 tyrosinase A3 EAo] vERdTY
RIS Kim 5(2011)°] A3l Hlsf vha vke &S vehl
ATt

A QujFEE] collagenase A3 &} F)5-0] Alfo}

AazelX A== collagene MI3E 9] 7] (extracellular matrix)
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Fig. 5 Inhibition activity of water and ethanol extracts on tyrosinase from
Cornus kousa fruit. The data were expressed as the mean = SD (n =6),
Means with different superscript letters are significantly different at
p <0.05 by Duncan’s multiple range tests.
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Fig. 6 Inhibition activity of water and ethanol extracts on tyrosinase from
Cornus kousa fruit. The data were expressed as the mean = SD (n =6),
Means with different superscript letters are significantly different at
p <0.05 by Duncan’s multiple range tests.

o] 8 PR E AN 35 YHATRE 7RI de ©
A= I, Z(tendon), W B Xote] {7 =2 Wiy
J3th(Jeroma 5, 1998). ©]2g collagen> A2 Al
gt Fslol| 93] A4Sl FH, collagen®] Tae -9
FE g4I UHS dFo] o (Wlaschek 5, 2001; El-
Domyati 5, 2002), collagenasedl] 2J3ll 8| EtHGrantz} Alburn,
1959). ¥ AFoX= AHEUR driFEEe] F=E 50-200
ug/mL phenolics® Zd3l collagenase A4S =43 4
I Fig. 69149} o] bR Al EFEEAA 13.11-
5246%2] AAIFHE YERRAL, ethanol FZEIME 51.23-
76.64%2] =2 collagenase JA| TS e o] A5l FE71
A HER o]&EY = EGCGY HIs=d a5 YERS
o} AFUE GulSFEE2 collagenasedl] T3] s oEdo=z
A 2e-S veRde] ERIFITE olejgt g Hol AFh R
gnjFEE°] 7HA= collagenase A 23l =] Fo] 1
& 438k= collagen®] E3IE Tol FEMAES g 7154
v&2E AR 8ol s R FUEHJUTE Lee T
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Fig. 7 Inhibition activity of water and ethanol extracts on hyaluronidase
from Cornus kousa fruit. The data were expressed as the mean £ SD
(n=6), Means with different superscript letters are significantly different
at p <0.05 by Duncan’s multiple range tests.
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HAase A a37= vt 7‘%4 Fig. 7914} 2] 200 ug/mL
phenolic®] FZolA & FEEOIME= 34.21%, ethanol FE=
AME 13.16%2 FS 941%13% HolFle}, wEbA kg
T GuiFEEe FEE 9 A& F9F a9 ofE
-4 AR aHE F8hs AFC AL & US Aol ATt
ATt

P
fu

Th 7 A 25E] phenolic compoundsE F& ¥ A2 &4
ARst] 71578 AR B87Fs8S ARSI b
AEAd EZE B3 40% ethanols &0|Z 3}
FZ3190S W 27k 7.04, 447 mg/g TS VERNSITE
Z59] phenolic =5 50-200 pg/mLE =43} 1,1-diphenyl-
2-picrylhydrazyls 5785 A3}, & FEE3 ethanol &= 50
ug/mL phenolics &=olA 212t 84, 86%%13L, 2,2'-Azinobis-
(3-ethylbenzothiazoline-6-sulfonic acid radical decolon'zation—c‘—
100 pg/mL phenolics =2 & FEEF} ethanol FE=04
Z+7} 84%, 95%ATF. Antioxidant protection factore= 50 pg/
mL phenolics =X & FEEF ethanol FEEAA 2tz
1.939} 1.82 PF2 =4%912™, TBARsZES 150 ug/mL phenolics

£ 02 o rx
>

ol

45

r&ﬂ

T B FEEC] 69%, ethanol FEENA 89%= UERY
SIt}. Xanthine oxidase A3le2 & FEEF} ethanol FEE]
A Z¥zb 34, 60%= %@Q‘}i&‘ﬂ, a-glucosidase Asls =
FZ=3 ethanol i%%oﬂ/ﬂ Zbzk 29, 87%2 =& %S
Py Tyrosmase Al e =43 A3} ethanol FZEEo|A T
9%«] 25S YERNATE Collagenase Adlls =4 éﬂr 200
pg/mL phenolics sZoA & FEE ethanol FEE°] 72t
53, 77%%] =2 AsfigS vEple] 5 7HH—§—“’]'7]' l:%?):‘:} a
%—‘?iz'ﬂ}i?%iﬁ hyaluronidae A31&/3-& 4 A3}, 200 pg/
mL phenolic F=2] & FEZ2EA 34%2] 459Aa7E U
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