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Abstract

This study was designed to determine the biological activities of Chionanthus retusus flower extracts. Water and
90% ethanol extracts of C. retusus flower were prepared. The inhibitory activities of water and ethanol extracts
with a phenolic content of 200 pg/ml against xanthine oxidase were 25.60% and 15.92%, respectively. Further,
the water extract did not show any inhibitory activity against a-glucosidase whereas the ethanol extract showed
100.00% inhibition of a-glucosidase. The inhibitory activities of the extracts against tyrosinase were 17.27% (water
extract) and 36.13% (ethanol extract), which suggest that the extracts may have a whitening effect. The water
extract did not inhibit elastase activity but showed a collagenase-inhibitory activity of 20.21%. On the contrary,
the ethanol extract showed 96.26% and 35.93% inhibition of collagenase and elastase, respectively. These findings
suggest that the extracts may have an anti-wrinkle effect. Lastly, the extracts showed a hyaluronidase inhibitory
activity of 36.96% (water extract) and 88.70% (ethanol extract), suggesting that they may have an anti-inflammatory
effect. The results indicate that C. refusus flower extracts containing phenolic compounds can be used as functional
resources because they have anti-gout, carbohydrate degradation-inhibitory, whitening, anti-wrinkle, and

anti-inflammatory effects.
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A SAHAE B 4 g
=T, steroidF 52 E4°] @%Q‘ﬂ wem, A
AN freslE 7154 B4 NlEH0R olgs
R =S ARG AF, DEATE 4
],_9. Al E’ U]—/\‘]Oﬂ-%‘- 7H}v] 01— Qﬂ
/\1=J- u1 L.g}_tﬂ-;q% 1% %_4 7]%/\-1 Al
/\Eﬂﬁﬂr ) FEIHA T nEAE BHeR
agtE]o] JREE 3 JIvk9). 2y AR iR
22 bR 22 FHE FujEoA]a o] &
Bt lA G A7} o 2, nEFA ]
AR AR EFS AZE] oK AF Bt
71 ASH oA &85 A 23 HeEE o
At G870 A7 PSS Aok g 2|0
AiEl = EFAES 718y HoR fF, dAI7]=
de @A7F 3L s7ke] 255 3 wikee] E85e
w2 oM E AE o] uFEet nRIPRE 7
T 7FAEsE - 229 Ao deEni10). ol
gk WE@?‘] ATFEE HEULT £ 3259 395 29
(11), W& 2 F2E9 A2 33(12), &3 559
o]l }_{i}(m) 5ol itk

o| Z - (Chionanthus retusus Lindl. et Paxton)+= 23|
72K Oleaceae)ol] &ot= G wHo 2, A7)0l 2t
Aot Tlloll= AT, dets, A% FolA Akt
A&, tiwk, T Fel= waxstar lom Uiy, vk
HSExnorL: BHrh o|ghT £ wWioln 5.6¢¢ 1
1 3= A 7ERlel 22lH, ol 6-10 cmE el o]
gl a, A3 Zo] 7-10 mm=E 3}l itk 2
N2 ZHA AeAm 22 aljolw, Zo] 1222 em, YH]
3mm=E ¥ Fio] AR FHIF 2 ET Ari14).
ol FUTE e, TP L, Feo] SR W H d8
A, 7HFAIR 220, RIZE A oS UEE FAA 24
AU A 802 o] &3P & o, A|AL A9, TFAE
59| oF&o] S AR HTK15). o dH 43
Atoll= LUollA] lignin AE<Q! phillyrin, (+)-pinoresinol
-D-glucoside, secoiridoid$] ligustroside®} flavonoid?! luteolin
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4’-glucoside, luteolin 7-glucoside, luteolin 7-rutinoside,
apigenin 7-glucoside, apigenin 7-rutinoside, eriodictyol
5o EHo] &, s =HAH(16,17), ol FHH

-8 E 2 5F aromadendrin, apigenin, chrysoeriol

7-glucoside
o 27 &
luteolin, kaempferol, 3,3’,5’,5,7- pentahydroxyflabanone,
quercetin®] E.31%¥ B} QITK(18). Lignin 33 & phﬂlygmn,
phillyrin, pinoresinol& ¥-ratm, 1 < s}gHE
coumarin 3}31E9l scopoletin, secoiridoid$! oleropeln,

phenolic compound”} &7 Aoz d#A ATK18).

& Aol F=ollA AAshE ol FuT 2o EF,
ethanol FZ%-ol| 4 #2]%¥ phenolic compoundsE- ©]-&-3}]
771674 A% B nl8Eed A8sh] 9% 712w S
AuA}F  xanthine oxidase, a-glucosidase®} tyrosinase,
collagenase % elastase, hyaluronidase 52| 7154 #& &
& A3l BHE FRIsl 754 A2 M s E
Asstnzt sksioh

Mz 9 gt

< o
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A=

B Q7oA A18E oFE e A4S 9a) 0T
Aol A FHSA 71D 4l HA AHFHEE 45T dry
oven(FO600M, Jeiotech, Daejeon, Korea)oll A 4=¥-0] 27
3] ol wj7hA] GF A2A17] ¥ 40 mesh2 73| 5o
SEEREEE Y

Zkste] 244
O}M-— ethano -ir% o] A= A
1‘?—(19)01]}\19} 7L°] o] U 2 Ax B2 1 g9l 90% ethanol
100 mLE #7138k 4T shakmg incubatorol| A 24417t
B wik FE39 T} 2t 552 Whatman No.1 filter
paper® o] }3t & & g of w2} rotary vacuum evaporator
(Eyela NE, Tokyo, Japan)ol|l 4 &%3dtod A &2] phenolic
compounds F%=& 50, 100, 150, 200 pg/mL phenolics &%=

A7Jste] 4T sample B3 YA oA AL Hisiy
A8 2 AH8-3t .

z o

Xanthine oxidase(XOase) Xl &3 &
XOase A8l &3} =42 Stirpe2} Corted] HHQ0)l =
ste] =433t} =, R+ 0.1 M potassium phosphate
buffer(pH 7.5)°] =<1 712 ¥ 2 mM xanthine 3 mLol] &4
(Sigma-Aldrich Co, St. Louis, MO, USA, 0.05 U/0.1 mL)
0.1 mL9} A5 03 mLE ¥al tiZ7oll= Als tial Akt
S HAYE FHFFE 03 mL H7ste] 37Tl 583t
W27 3 E8 A9 20% TCA 1 mLE 713t & Bhg-ol S
LA EE st A S A A A uric acidE &
F= 292 mmollA] St er, Adel| thdt positive
control-< allopurinol-2 AH&-3F3A T} A3l &(%) (1-A1 52
uric acid SN ZT9] uric acid E#)=x1002.2 A4l

a-Glucosidase X3l &1 &3
a-Glucosidase A3l &7} =% Tibbot} Skadsen®] HHH
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QDo =3ty =43t 50 mM sodium  succinate
buffer(pH 6.8)°l p-nitrophenol-a-D-glucopyranoside(PNPG)
(Sigma-Aldrich Co)E &3A1A 1 mg/mL F¥==2 7| &=
e, 714 2 mLe H4 0.1 mLE E338le] Wl
= AR 0.1 mL, thEFolE S/ 0.1 mLE ¥ 37T
A 307 RESAIZ & wh3-F R A9F 5% NayCOsE H7Fot
Atk olw) A’JdE pritrophenols §4% 470 nmo A =%
o F FF tisiste] Fe gtsislon, A3 o
gl positive control-= epigallocatechin gallate(EGCG)E A&
stAth Al &(%)< (1-A1 5.9 pnitrophenol 3/t 2=
9] pnitrophenol &#)x1002.2 A4St

Tyrosinase X &1 &3

Tyrosinase A3l &2} 72 Vincent®} Hearing®]
@2l w3t =8k wHeFE 01 M sodium
phosphate buffer(pH 6.8) 2.3 mL® 7|2 1.5 mM
L-tyrosine £-< 0.4 mL2] &% <] mushroom tyrosinase
(Sigma-Aldrich Co., 250 UfmL) 0.1 mLS} AJ& 0.2 mLE
Y g xzFde Als gl S/FFE 02 mLE H7heh
37°Col| A 2083t WHEAI AT WA T 475 nmol| A
St er, Add tit positive control<> kojic acidE
ALg3kAT) A dS(%)2 (1-A] 32| absorbance/t] Z7-2]
absorbance)x1002_ 2 A2}

Collagenase ¥ elastase A3l &1} &3

Collagenase A3l &7} 574-= Wunsch®} Heidrich®] W
23)° T3ted S8t ¥ 0.1 M Tris-HCl buffer
(pH 7.5)9] 4 mM CaCLE % 713}¢], 4-phenylazobenzyl
oxycarbonyl-Pro-Leu-Gly-Pro-D-Arg(0.3 mg/mL)E 591 7]
Aol 025 mL 2 Al8-8 0.1 mLe] E3dl] 0.2 mg/mL
collagenase(Sigma-Aldrich Co.) 0.15 mLE X754t} Hl
Z7oe Alg Ul SF5 0.1 mLES H7lske] 4LoA
2087 WA F 6% citric acid 0.5 mLE ¥o] W<
A Al71 F, ethyl acetate 2 mL-2 % 7}3ke] 320 nmeoi| A]
T E =359t} Elastase A8 T3 =% L Kraunsoe
o W Fsted SHeEdTh vEEF = 02 M
Tris-HCI buffer(pH 8.0) 1 mLel] 712 <] 0.8 mM N-succinyl-
(Ala)3-p-nitroanilide &9 0.1 mL2] &£ 4| 1.0 UmL
porcine pancreatice elastase(PPE)(Sigma-Aldrich Co.) &4
49 0.1 mL9 A E 0.1 mLE Y3 2= AR g4l
THT 0.1 mLE 3H7kste] 37ColA 2083 WHEAIA p
-nitroaniline A #HS FF = 410 nmol|A] S35} 0,
A& o] g3t positive control> EGCGE A-&-3131 T A3
E(%)S (1-A189] absorbance/t] Z7-2] absorbance)x 100
o 2 ALkstsirt

Hyaluronidase(HAase) X3l &1} &3
HAase A&l &3 =%-& Dorfman$} Otte] ' (25)°l

F3lo] 248k ¥ A8 0.5 mLell 20 mM sodium
phosphate buffer(pH 6.9)°l =<1 HAase(1,000 U/mL) 0.5
mLS E¥3dte] 38TelA 581 ¥H3A17]a 03 M
phosphate buffer(pH 5.3)°ll %<1 712 (4 mg/mL) 0.5 mL<
gol oAl 38TollA] 45F7F ¥H-g-A1Z1 F 0.04 M acetate
buffer(pH 3.75)°1 =91 ¢HFRE 5 mLS H7ket & 581
W28k 600 nmell A TS SAIITE T e AR
Al SR/ 05 mLE go] w3z en, Ao gt
positive control<= ammonium pyrrolidine dithiocarbamate
(PDTC)E AH&SIITE Aall&(%) (1-A1 5] FH-&/H
Z7-9] F3-8)x1002.2 Abatai

SAHAME

BE AL 63] o] wtE St H+xTHA
(mean+SD) = A5} a1, A F7F 2Ho] 7% S IBM SPSS
Statistics(23, IBM Corp, Armonk, NY, USA)Z ©]-&3&}c]
FAE-A 3} Duncan’s multiple range test® 43) 5} th
(p<0.05).
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O|&HE RollM F&8 phenolic compounds®
XOase A3l &n}

HE19) A o] FUF 2] B4, ethanol FEE N4
Z+7} 20.8, 32.3 mg/g2] phenolic compounds®] =& &S
yehilon, &itst g3 S35 B Augde vs
W& &4 o] phenolic compoundshs S 453l B
AT M= o] FLF ZZol|A] 2] ¥ phenolic compounds®]
T2 ARgA B4 A3 B3E AV Esdth A Y
2171 AdAC] sl XOase= purine, aldehyde,
pyrimidine, pteridine 2 heterocyclic compound 52| AJ A
W thiatel] Hefshs H|Sol4 Fiolt) A Welre F
2 WA 7] sbE?] purine FEA9F 1 tAMHEES]
hypoxanthine< xanthine &2, xanthineS THA] AFsIA]A &
44 A43HE0) uric acid(urate) S A4 & WHS-o] Znf
2 2-83th3). Al @ W uric acid®] 37 A= EAb
o] 7% 80 mg/Lo] a1, oI &}e] 739~ 80 mg/LRIH| wric acid
FA7}F wolA| L A&t viEo] HA] & W BFo] 4o
WA =31, uric acid7F #Eel] I BHAE o] Fol Dk
o] o] gL Ak 75 AAelu A% ol S
Ee WEASkS Esh7|E drh26). o Fur EellA
2] ¥ phenolic compounds®] F=H FEEZ o] 83}
uric acidE AAsle] B3-S 4 o7]+= XOase A3l &35
=743t A3} Fig. 1049} o] 50-200 ug/mL2] phenolic
FEAAN D5 FEENAE 14.94-25.60% 2 A 27}
frelstdl S7kele Ae glstila, ethanol FE5&2
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o

0.17-15.92%°] A& E#E YEho] #5%E9] phenolic
TEAAMN NEER T gEHOZ FootA STt
phenolic &%=l we} A 37} S7tshe A 16
t}. Positive control 2 A}-&-3t allopurinol-2 50-200 pg/mLe]
TLoA 67.10-80.96% = el T = 198 A&
BHE I8t =2 275 YER allopurinol- uric
acid X & ST AHEE = FEo|ANh Jhe e,
7, FE 2 AF FAE o S svkn A oA
A= A g diAA7F 2 e g A% o]tk Kim 5
QNE A FIA R 22olu JE FEY FEFEC] 200
pg/mL phenolics E =04 48.1%2] XOase A& YERY
ATk B3k A} o] o] Fu- £ FEENA T XOase
A &3 Yeplle RS sk

DOWater extract @ Ethanol extract ®Allopurinol
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Fig. 1. Inhibition activity of water and ethanol extracts on xanthine
oxidase from C retusus flower.

Xanthine oxidase inhibition (%)

Means with different letters (a-c) on the same extract bars are significantly different
at p<0.05 by a Duncan’s multiple range tests.

O|EHF ZoM F&$ phenolic compounds® a
-glucosidase X3l =1}

a-Glucosidase= BH38l=2] &gty oA npA| 9
S Zv|sh, B-glucosidase®t WHHZ (1—4)Z2
-glucose ZH71& 7Hr E3llste] @ a-glucose W&
53 E 7R a4 o)t a-Glucosidasee] A4S *
AT ErstE ] 43kt FFE AAATIA Ho
G At SlolA Al 28 G A BA =2
Ago] 7Fesithé). ol gy oAl #2¥ phenolic
compounds®] FEW FEES o|&dtd ARJ|Y «
-glucosidase®]] &t A3 EE %k A7} Fig. 204 <}
2ol A FEEAA = Al AATF dERA] eksken,
ethanol =& += 50-200 pg/mLe] phenolic &=l 4]
6.85-100.00% = e O] phenolic ¥ =E 2 A8 a3}7}
sl E7bske A &Rk, 200 ng/mLe] 1EsE
MM e e Eee YERNRIT ol Axt= 7H7

L= T
FZ el &<, ethanololX] FZ%|+= phenolic

A
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compounds”} Th27] wlZe a-glucosidased] T3t A3l &
7 Th2A Yepd 20 How, o]d] mE FEAFR
phenolic compounds®] A &S FHE B ool Jttu &
@]9t} Choi(28)E ErolHAl FZE°] 200 ng/mLo] &
T A 80%2] =2 a-glucosidase A3 &S H gk v}
Atk o] F U £ ethanol F+F&-2 positive control 2 A}
3 EGCGS} B watdS 1) s wd s u&3) 52
YERJ o] a-glucosidase SGAA 2 A&7 2 E218H
=3

@ Water extract @ Ethanol extract BEGCG

d
a a a a
100
¢
80 |
60 |
b

40
20 |
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50

100 150 200
Phenolic content (ug/mL)

Fig. 2. Inhibition activity of water and ethanol extracts on a

-glucosidase from C retusus flower.

a-Glucosidase inhibition (%)

Means with different letters (a-d) on the same extract bars are significantly different
at p<0.05 by a Duncan’s multiple range tests.

OlELUE BolM F=FH

tyrosinase N3l =1}

phenolic compounds®l

Melanin& &2 22 5 350 EAst= 24 £
S0 Ao, QA Fo] M FA} )R] £3
Faro] AolEAolt}, ¥R} Fied) ¥ Aoy U3 7+
5155 AAlshe & 384 715 tee] I5 w4

A 4o ket M4 2ot depde] A e
=402 Qg Al EAME 5 FAAR] WE 7R3 3l

Tyrosinase+= monophenol2] <=4}3} 3} o]1} o-diphenol ©]
o-quinone &= 1 2+E]= % o] THofsto] melanin®] YA =
ZAstE BAo|tHS). ol FuH EolA #2]¥ phenolic
compounds®] FEH FEES ©]&3to] melanin B3-S
ZA 8= tyrosinase A3l S 5748 27 Fig. 3014 ¢
2ol 44 FEE 50200 pg/mLe] phenolic &0l A]
1.96-17.27%°] A&l &35 YehiJ L, ethanol FE=
50-200 pg/mL2] phenolic FX=llA 19.33-36.13%2] A3
23E Jepiodth webd g7, ethanol FE5= 2T
50-200 pg/mL2] phenolic T =2 =7t S7Hghel what <
EH o2 frofstA Asl A7 FrtskeE As Rl
ok Mo¢t OhQ29)= SHuT olehe 555 5, 10, 20,
50 yg/mLe] s 473t tyrosinase A3 EE ST

Lo



Inhibitory activities of phenolic compounds isolated from Chionanthus retusa flower on biological enzymes 121

=)

=
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O Water extract B Ethanol extract ®Kojic acid

—
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d
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b
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40 r ¢
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0 : : :
50 100 150 200

Phenolic content (pg/mL)

Tyrosinase inhibition (%)

Fig. 3. Inhibition activity of water and ethanol extracts on
tyrosinase from C. retusus flower.

Means with different letters (a-d) on the same extract bars are significantly different
at p<0.05 by a Duncan’s multiple range tests.

O|EHE RollM F&&t
collagenase A3 &1}

M| 2] 7] A (extracellular matrix)?] 70-80% X}A|3F=
collagen 3] 5-2] Al frobA ol B/ = o -2 %15
Zol] A3t} 714 F9 A9l collagen 3] F-of
AR AT Az A, 248, A xEd
3 fFEshe 7160] ot ARl iesto] wE X 24
et 2 A a3 oAy Fajshel o ~EY A~
7}, A ZAbel] o) et Frsle}l 22 oA gl <l
collagen®] T3 ETH6). 35 219 w37t =™
collagengo] @AAA ZAFH, collagens w3lsH=
collagenase®] 'H& o] B F7IE o] 95 & Z5E op7]
AlA F5-e] FE53 35 27e] dle] Erk30). o FHr-
Lol E2]¥ phenolic compounds®] FEE FEES 9|
&3te] FRo] 5 A S Fddte collagenase 43l
TS 73 AT Fg 4A0l|A 9} Zo] E4 FE5 50200
ug/mLe| phenolic F=ol4 2.58-2021%% F=ol Wz} &
oA Aall B}t S7leke A= WERS AL, ethanol 5
=& 50-200 pg/mLe] phenolic &=l A 38.82-96.26% =
FTEHEZ )¢ =& collagenase A3 T35 e o,
T4 o gtk Ahn T3S FE L] W
g% FE59 collagenase A3l &35 =% 3 23}, 100
ng/mL F=olA 29.7%¢] Al &3S dehiA o™, Lee
T3 Wi HT 7] FEES] A5 50 ppmell Al 85%E
Yehi itk ®astsith webA ol 2 FEE
collagenase A3l &3} stk o ATE ) 9]¢ A3t

phenolic compounds2l

o we} o] FUF & FEE0] 7HA = collagenase AallH =
o] &3t TN A% IS4 Pl EAFE AR &8l
st Aoz Ay

(A)

D Water extract @ Ethanol extract BEGCG

e I be 4 e
S a b
<
g c
£ W
2
e I b
@
w»n
4 a
=
3 L
)
=3
° d
O L ¢
b
a
0 . . .
50 100 150 200

Phenolic content (ng/mL)

2
=

B
=

[
=

B
(B) OWater extract B Ethanol extract ®EGCG

100
Q
=S
A
= 80
o
£ d
:-E C
g 60 b
= a
w
S 40 d
] ¢
=
3] b

20 a

0 1 1 1 1 1

50 100 150 200

Phenolic content (pg/mL)
Fig. 4. Inhibition activity of water and ethanol extracts on
collagenase (A), and elastase (B) from C retusus flower.

Means with different letters (a-d) on the same extract bars are significantly different
at p<0.05 by a Duncan’s multiple range tests.

O|BHR ZHoM F&3t

elastase X3l &2}
Elastase™ 2139 uWolA IF&E=ES {7817

elastin, elastic fibre, collagen©. & 2% A3t 22 o] F1

phenolic compounds2

- =
Qe 714 wAe T DI wude P
S M50l 4 shria] Edolth, 9 RAL 714

B 725 B FEol APHES e a0, 2
ZollE I3 g9 3392 HEHd| F93 o

ghtha B aEo] QIth7). o] T ZellA] #2]¥ phenolic
compounds®] FE=H FEES o] 8319 elasting -3l 3l
T5 A& FEste elastase A3 EHE S A7
Fig. 4Bol|x] ¢} o] G F2EA = A3l &7} el
2] ¢kgko | ethanol F3% 50-200 pg/mL phenolics %=
Al 1028-3593%2 A &dE YEdo] AFExe

phenolic =0 1 FER FE oEH R oA &
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o

7}sted phenolic =l wet As E27F S7kske A&
3ke13kAith Kim 5(33)2 4T3 ethanol FEFES 200
ug/mL phenolics == A 2|35 @ 53.5%9] elastase Al
FIE etk Hasislon, ojgubr £ FE5E
M= elastase A3 3= g 4 AT

O|ELIE ZEo|AM FZ&% phenolic compoundse]
HAase X3 &1}

Aol Al dS5Hk-g-ol vt 3 T3 ol #ofsh= HAase
+ A3 9] glycosaminoglycan %31 hyaluronic acid(HA)
9] glucuronic acid®} N-acetylglucosamine®| (-1,4 Z3H<
23t} (34). HAE extracellular matrix®] 8 FAE =
9 IUEAN F2 N, &&, 223, HZE, synovial fluid,
AE oA &3] EAlste A Edoln, 945 4
o] F8 8212l macrophage®] phagocytic abilityE A 3l k-1
HA®| Z3lthe &2 A ZAke] HA= 7dA A 37 ol A
inflammation, fibrosis, collagen depositionS %7}A171t}. 1
2] B2 HAase®| 2/ #13ll= HAS| E3l& AAAA &4
= 3 gL 27] EHE 71T 5 UTKY). ol FUH £
2] £2]¥ phenolic compounds®] F=¥ FEES o|&3}
ol HAE &al3l 9%5< FEAI7]1+= HAase A3l B35
273 A3} Fg. 594 ¢t o] 44 F5& 50-200 pg/mL
phenolic ¥4 21.88-36.69%2] A& &= YERAS]
1, ethanol FZE-2 50-200 pg/mL phenolic &=l A
9.82-88.70%°] A& &3S YERAATE olFT 2 F=
&2 positive control 2 AF-&-g¢F PDTC2] 9.88-78.17% *1¢l]
R 9 73 e Uee AS 998 F U
o #19] Aol we} o] X FE=2 L, ethanol
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Fig. 5. Inhibition activity of water and ethanol extracts on
hyaluronidase from C retusus flower.

Means with different letters (a-d) on the same extract bars are significantly different
at p<0.05 by a Duncan’s multiple range tests.
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