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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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(cataract) 52|  SHE 33} OL(Cancer), 3] 52 3h(skin
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= A= 29 austet TP AE 7
T 7 FEE vl B ad Ao AdErh10). o]
2T 2 FE2EC d9F 2
(1D, BA 2 FE2E0] AL 37(12), &3 FE5E9
nEl F34(13) 5ol
o| I H-(Chionanthus retusus Lindl. et Paxton)= =3
72K Oleaceae)ol] &ote G E0 2, 27|50l A 2}
Akt Tuldle AT, dets, A4%E SollA Aeka
A&, givh, o5 o= FEsta Jom Yehtg, My
SEEoRE Bt o] 32 iAol 564 I
3 e Al 7ol 22jn, Zol= 6-10 em®E el o]
g2la, 4332 Zeo] 7-10 mmE 3hdo| o) ERke
N ZA 2 298 a7fjo]H, Zo] 122 cm, UH]
3mmzE 2 Fito] AR FHRIF EHHE O AT(14).
ol FUT= WHE, THE F8e] SR W 9 ds
A, 7FAR 21, RZklA oS UmR FAHA A8
HAY 2} & o2 o] &% s, A|AL 119, FEAE
T o8] &ERE AR Hrh(15). oot BE A
Ao = Yol A lignin A|E <1 phillyrin, (+)-pinoresinol
-D-glucoside, secoiridoid$! ligustroside®} flavonoid$! luteolin
4’-glucoside, luteolin 7-glucoside, luteolin 7-rutinoside,
apigenin 7-glucoside, apigenin 7-rutinoside, eriodictyol
7-glucoside 59 &0l &2, T AL (16,17), olF+
Fo| 7] #3 & Z5F aromadendrin, apigenin, chrysoeriol
luteolin, kaempferol, 3,3’,5°,5,7- pentahydroxyflabanone,
quercetin®] ¥.31¥ v} 9ITH(18). Lignin 3}3-E 3 phillygnin,
phillyrin, pinoresinol S 3HatH, =L ¢lo] FgE=E
coumarin  3}3HE<1 scopoletin, secoiridoid®] oleropein,
phenolic compound”} 72 Aoz L&A SITH(18).

B AT ol Ak o Fur £ I
ethanol F=Z&]4] £2]¥ phenolic compoundsE- ©]-&-5}]
771578 2% 3 n82Ed 4837 flg 71 2A s E
A2} xanthine oxidase, a-glucosidase®} tyrosinase,
collagenase 2! elastase, hyaluronidase 52| 7154 &+ &
a2 Al s IRlsle] 7154 AaAlZe] A ThsAd e
A58tz sk,

M= o ut

< o

T

A=

B AFdA AMEE ol g £ AES 98 T
Aol A FHSAI7IQ) 4l AR AFATH] 45T dry
oven(FO600M, Jeiotech, Daejeon, Korea)ol| A F=4-o] 7
8] ol wj7hA] @ AZAIZ] £ 40 mesh=2 351
A 52 ARESITH

7] hot plateol|A] 7FE g & 420l Wztsto] 244
7t Bt nRE FE319 01, ethanol FEE9] 7ol A
H(19)oll - e} o] o] g 2 Az 8 1 goll 90% ethanol
100 mLE % 7}sle] 4C9] shaking incubatorol| A 2443k
S muk &35tk 24 552 Whatman No.1 filter
paperZ o] gk & & g o w2} rotary vacuum evaporator
(Eyela NE, Tokyo, Japan)oll X &%3to] A| &2 phenolic
compounds 5%% 50, 100, 150, 200 pg/mL phenolics &%=
2 AAste] 4T sample B3 WA 104 A2 B AsHH
AlR2 AHE3S

o

I

0

Xanthine oxidase(XOase) A& &2} &

XOase A&l &3} =732 Stirpe} Corte2] H(20)°] =
skl 439t =, W= 0.1 M potassium phosphate
buffer(pH 7.5)° =<1 712 <Y 2 mM xanthine 3 mLel] &4
(Sigma-Aldrich Co, St. Louis, MO, USA, 0.05 U/0.1 mL)
0. mLe} A% 03 mLE ¥l tlz ol AR 4l AleRt
S AR E SFTE 03 mL H7ste] 37TCA] 583t
HH-S-A17] 3L F8A19F 20% TCA 1 mLE 713 & vk &
AN Egste] TS A AT AAHE uric acidE §
B 292 nmel A =25 on, A th3l positive
control< allopurinol& AH&-3FA T A3l &(%)< (1-A 7<)
uric acid SH/ 279 uric acid gH#Hx10020. 2 AlAksI o)

T

ot

a-Glucosidase X3l &1} &4
a-Glucosidase #13ll &2} 572 Tibbot2} Skadsen] W+
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QD] F3le] =% sFATh 50 mM sodium succinate
buffer(pH 6.8)°l pnitrophenol-a-D-glucopyranoside(PNPG)
(Sigma-Aldrich Co.)& &3lAA 1 mgmL TE= 7| 4&
TR, 714 2 mLsb EA4Y 0.1 mLE £33to] Bhg-To]
© A& 01 mL, ETFo= S/ 0.1 mLE ¥o] 37Ce|
A 3083t RESAIZ] £ WHSFEAIF 5% NaxCOsE A 71et
At ojuf AAE pnitrophenol S &3 %= 470 nmol| A =%
gt T 3] digste] oS Stk on, A o
gl positive control<> epigallocatechin gallate(EGCG)E A&
SFA T A3l &(%)2 (1-A1 59 pnitrophenol &t 2=+
o] pnitrophenol ¥7H)*x1002.2 Al AHsSA T

Tyrosinase Xdll &1} &3

Tyrosinase #13l &3} =% Vincent®} Hearing?]
@2l F3tel EFHsATE WHEFE 01 M sodium
phosphate buffer(pH 6.8) 2.3 mL9} 7|29 15 mM
L-tyrosine 8<% 0.4 mL2] Z3 o] mushroom tyrosinase
(Sigma-Aldrich Co., 250 U/mL) 0.1 mL<} A] & 0.2 mLE
i tiEzTole Alg Ul S7FE 02 mLE 7]
37°CAlA 2027t WHSAIZAT WHg- A& T8 475 nmeol|A]
Z4stsiom, Aol gt positive control kojic acidE
Abg-ata Tt Al &(%)S (1-A1 59 absorbance/th ZT-¢]
absorbance)x1002. 2 Al AF5}%1

Collagenase % elastase M3l 3t &3

Collagenase A3l &7 578-> Wunsch®} Heidrich®] "
23l F3td 3 38k9iTh ¥H-8-7= 0.1 M Tris-HCI buffer
(pH 7.5)°1 4 mM CaCLE % 7}3slo], 4-phenylazobenzyl
oxycarbonyl-Pro-Leu-Gly-Pro-D-Arg(0.3 mg/mL)E <1 7]
Ao 025 mL 2 A]Z-29 0.1 mLe] £l 0.2 mgmL
collagenase(Sigma-Aldrich Co.) 0.15 mLE 3 7}5}Sth ol
7= Al Uil 74 0.1 mLS FH7kske] 4A-2ollA
2037 WA F 6% citric acid 0.5 mLE Fo] WHg-S
A AlZ1 %, ethyl acetate 2 mL< % 7}5Fe] 320 nmel| 4]
FB 5 =743l }. Elastase A3 &3} =72 Kraunsoe
o WiEal Tt AT BT 02 M
Tris-HCI buffer(pH 8.0) 1 mLol| 712 <} 0.8 mM N-succinyl-
(Ala)3-p-nitroanilide £ 0.1 mLe] &3l 1.0 U/mL
porcine pancreatice elastase(PPE)(Sigma-Aldrich Co.) &4
£ 0.1 mL9} A1 0.1 mLE ¥ th27ollE AR il
S 0.1 mLE 715k 37Tl A 2083t ¥E8-A1A p
-nitroaniline AFA FE TF = 410 nmol| A S 3H oM,
A& o] 3k positive control S EGCGE AHE-3FA T} A3
(%) (1-A]1 59 absorbance/t ZT2] absorbance)*100
o2 Ailsta

ot mo o
o)

Hyaluronidase(HAase) Msll =1} X
HAase A3 &3 =42 Dorfman<} Ot ' (25)0l

ot ST = AlE 0.5 mLell 20 mM sodium
phosphate buffer(pH 6.9)°l =<1 HAase(1,000 U/mL) 0.5
mLE &35t 38TolA 5837 wSA7IR 03 M
phosphate buffer(pH 5.3)° =<1 712 (4 mg/mL) 0.5 mL<
Hol oAl 38CollA] 45837 ¥H-8-A121 T 0.04 M acetate
buffer(pH 3.75)l] =<1 SFR1EH 5 mLE H7kgh & 581
WASEIL 600 nmell A FHES ST dxT e AR

A SFF 05 mLE ¥ol WAl on, A3 e
positive control<= ammonium pyrrolidine dithiocarbamate
(PDTC)E AH&-sHA T Al &(%)S (1-A1 72 735/t
Z7-9 FaHE)x1000.2 Al4tsld Tt

SAIXZ

BE AL 63 o] v SAste] Hd+ETHA
(meantSD)E FEA|8F3 L, AA T 2fo] 7% IBM SPSS
Statistics(23, IBM Corp, Armonk, NY, USA)Z ©]&3&}]
F4HE23} Duncan’s multiple range test= 433} TH
(p<0.05).
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O|EHLIE oM F&8t phenolic compoundse
XOase A3l &z}

ZAE 19 A o] FUF 2] <, ethanol FE5&
Z}+7} 20.8, 32.3 mg/g2] phenolic compounds®] &2 &
Uetglon, gatsl g3 248 S Al &4
W= EZ o] phenolic compoundszt= S 53}, 2
ATl X% o] FuhF oA 2]E phenolic compounds®]
T AREA 54 A BHE ATEgTh A U
2171 AL el XOase= purine, aldehyde,
pyrimidine, pteridine % heterocyclic compound 52| AJA|
Ul thatel] Hefsh= H]EolA Baro|th YA YoM e F
2 WP 77] SFE purine 249 7 A=<
hypoxanthineS- xanthine © 2, xanthineS THA| AFS}A|A &
£/ AR uric acid(urate)E A eHeE WHS-9] S
2 2833). Al A ] uric acid?] Y A& @A
©] 73-%- 80 mg/Lo] 1, o A}2] 73-F- 80 mg/LRI T uric acid
FR7} wolA 1 P&t vjEo] HA| &5 W FFo] U
WA 31, uric acid7} ¥l 73 ARAE o] Fo] Dk
o] dZo] WAtk Ag 75 Aolu A Tl S
e WgAES 7= 3th26). o] U ZellA
2] 9 phenolic compounds®] T FE5ES ©|&3}0]
uric acidE A3t TF= Y27]= XOase A3l A=
=733 A3} Fig. 1949} 22o] 50-200 pg/mLe] phenolic
SEAAN EF FEEANAE 14.94-25.60%= A8l B2}
frelstdl Skl s 189, ethanol FEES
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017 15.92%°] A3 &#E Vel AF =] phenolic

LA IFER T Y OE 'rr-/] stAl F7hetd
phenohc sZol wel As At S71ske e ERlsksl
t}. Positive controlZ A}-&-3 allopurinol—: 50-200 pg/mL 2]
FEoA 67.10-80.96% = WYERH o] FEE = o3 A&
I35 FQlssith =2 &35 YR allopurinolS uric
ac1d T E ‘5’{? Tt AHEEE EolA T TR, T
2, FE B A #AE dod vk A lojA
A= JJH—J g dhAAI7E ek Aotk Kim &
Q7 dA @okzﬂi 2ol e 21 FEE9 200
ug/mL phenolics =4 48.1%2] XOase GA12-2 YERY
Stk Bash A5 Qo] oI B FEEANE XOme
Al &9 veill= Ae sk

D\ater extract B Ethanal extract  WAllopurined
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100 50 200
Phenolic content (pg/ml.}

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|gLtR ZolM F&8t phenolic compounds?| a
-glucosidase A&l &}

a-Glucosidase= ©38HE2] 48} of| A vl 2 A
£ ZujslH, B-glucosidase®} HHHZ (1—4)Z 3t
-glucose XH7]1 & 7t Edfiste] T
Et=3lE il 8 Aolth a-Glucosidase?] A&
A71H erstEe] A3k FFE AAATIA Hof A
G A3t F ol Al 28 G L:Jﬂi
A go| 7hsslith@). ol FUF EolA F2]E phenolic
compounds®] FE=E FEEZ o]&3t] TE7IY a
—gluc051dase°ﬂ gk A5 &35 =33k A} Fig. 2004 <}
2ol 4 FEEAA = Al AF7F vdEhA] Eken,
ethanol FZE°|4 &= 50200 pg/mLe] phenolic & =l 4]
6.85-100.00% = L}ERY o phenolic FEHE Ae) gt
oA =7t AL 31k a1, 200 ng/mL—q I1FE
A= e 5= JERTE o8 g Ad= 247 o

2 F= gna ‘é?, ethanol ol |

i

O\l :?L_', l‘l[‘ o

!
A]
2%

O

a-glucose ‘:’J%

FZ5 = phenolic

8+ x] A25¢ A1E (2018)

compounds”} TF27] w]&ol a-glucosidasedl] T3t A3 &
I7F g 2A et Zle g Holw, o]o] & $EHATE
phenolic compounds®] &< 71 B8/do] vt &
e At Choi(zs)—t— HolHAl FZE°] 200 pg/mLe| &
T A 80%2] =2 a-glucosidase A3l &35 K13 uf
At} o] HUF £ ethanol FE%-2 positive control 2 A8
& EGCG<} uhLo}M S W BEEoME v A5S
ERN o] a-glucosidase A A 2 A&7 2 Bl
=3

OWater extract B Ethanol extract  BEGCG

104

80

69

49

29

0
150

Phu:wlm content (pg/mbL)

u-Glucosidase inhibition (%)

Fig. 2. Inhibition activity of water and ethanol extracts on a
-glucosidase 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|EHLE oM F=sl
tyrosinase A& &n}
Melanin 5=9] 2% 9 95 EA)5

3_']2/514'94 /K“/\o]tq’ O]iﬂ :41:194 Aﬂ/\ x]x]—ﬂ. -‘q"r‘
A dlEdoltt 957 Fes) = Ao

st JAlske 5 3 4%1 71 tEe] IF 1
TAE do7]= okt A Ao} dlahd of X*“—rLZﬂ

SAoR Qg AZAME F FAZAQ Hx 7R A Sl
Tyrosinase+= monophenol®] F~4}3} 2} o1} o-diphenol©]
o-quinone 2 AZE = g of] Tofdle] melanin®] YA S
ZAs= G40tKS). o] FHE ZollA E2]¥ phenolic
compounds®] EE=H FEEE 0] 835t melanin Yd =
Z7 8= tyrosinase A3l B3-S 573 23 Fig. 3049
Zol 4 FEE 50-200 pg/mLe] phenolic &=l A
1.96-17.27%°] A3 E3E JYERHS AL, ethanol FE&
50-200 pg/mL2] phenolic &=ol4 19.33-36.13%2] A&l
EHRE HeERAA Wﬂ"ﬂ a—r, ethanol F&& EF
50-200 pg/mL2] phenolic & =7} 57]—@'011 ulg} ¢
EH oz fofstA A& Eﬂrﬂ *‘7}45 A& gelatsl

th. Mo} Oh(29)= SHUF dl&s FE2E5 5, 10, 20,
50 ngmLe| F== % 5to] tyrosinase A&l EHE S

phenolic compounds2]

Jote b

I'UELJ:

o[:o oft
10 o2 N Sk fr
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A3} 875, 15.1, 29.1, 31.2%°] A& &3& JeR i
Haslgth o= o] FUF £ FE2EY A S U
Ehfjo] m5ala 22 58 Wl 4= 9l vy 7548}
FE 2 2A &8 bt AdEE A

O Water extract B Ethanol extract B Kojic acid

104

84

d
C
b
44 t ¢
2 b

4 c

n ot b b
a
" : . .
St

HG 150 200

Tyrosinase imhihition (%)
S

Phenolic content {pg/mL)

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|ELIE RollM FZ3t
collagenase A3 &I}

A 3E2] 714 (extracellular matrix)2] 70-80% Z}A|3H=
collagen ¥]7-2] A fropAl| Lol A A= o] ) - %19
Zoll EAjgtt. 7149 F8 Tl collagen< 3] 5-
AR And 3 Az o] Agd, 228, A XLy
e frieshes 7150] o AR estel] e MX 24
el 2 yAq Q17 o] falgtgel o ~EH X~
7k AFe)A ZAtel] ofgh Freshe) - ©F alof o3|
collagen©] Z3llETh6). IF I =37} ZPsH
collagen®¥o] A Al FHAaEH, collagens 3l 5t
collagenase®] ¥ o] B F71E0] 95 & A5kE op]
AlA FFe] FEI 7 A9 URle] "rh30). o HH
Lol A ]9 phenolic compounds®] E=E FEES |
gsto] 979 FEI AL FE5kE collagenase 413l
B =33 A3 e, 4A0 A ¢} o] ¢ FEE 50200
ug/mLe] phenolic F=olA 2.58-2021%% &0l wal
olstAl A&l EA7F F7tste A o2 ekl ethanol
%2 50200 pg/mLe] phenolic F =04 38.82-96.26% =
FEHE v =& collagenase A3 T3S YERS oM,
frold wet 218kt Ahn 5GBS FE8vol u2
8% FE59 collagenase A3 &35 =73 23, 100
pgmL FECA 29.7%2] A&l EHE JERNAN M, Lee
(329 MlFUF 7] F2E 7F 50 ppmell A 85%E
ettt B ausigict wepA] o g # &5
collagenase A&l 27} f<ratrta AtE| Aok 9o Az

phenolic compoundsg|

o] &3 F 5t
e Ao FATEE AT
(A)

O'Water extract BEGCG

d .

h be M
<
b
4
C
I
100 150 200

B Ethannt extract

iU

2

'S
=

[

&
Phenoiic content (pg/ml.)

B
(B) EWaler exlracl B Rihansl exiract BREGCG

100
~—
®
-
= H0
£ a
) 1
< &0 b
-
@ @
w
g w0 ¢ 4
]
[ ]

ed] a

U 1 L 1 L I

36 100 150 260

Phenolie content (pg/mlL)
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|FLE oM FESt

elastase X35l =2}
Elastase= 23] oA sReta S 97317 93

elastin, elastic fibre, collagen®. &2 A% A3 224-& o] F

=
e 71 B S T AR B B
A

phenolic compounds®]

R =
UE H5oA 7t Zao|t) I FAE 7
B 725 B FEol AHHES o= TR0, F
2ol A5 &= o] 3ad 4 FHE-HA a3 9%
ghttar HaEo] QITK7). o] FubT oA 2] phenolic
compounds®] FEH FEES ©] 839 elasting 3l 3l
F2 AL 5L8E elastase A3 T3S =33 23
Fig. 4Bo| A9} o] A FEEolA = Al 237t et
] ek9kom | ethanol %% 50-200 pg/mL phenolics 5=l
A 1028-35.93%2] A3l &S Yehllol AFEe

phenolic =0A 1T ER T E&H o7 FoleH &
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L

7}5ked phenolic F=ol we} A &xp7} Zrlele A
RISt Kim 5(33)2 2 ethanol FEES 200
ug/mL phenolics & =2 2|2 W 53.5%] elastase 13l
3= etz Bkl on, o]d3ut & FEE
M elastase A3l &5 gl 4 Uk

(

O|lHH45 %o|M FE$H phenolic compoundse
HAase X3l &1}

Aol AsHr-golvt o Fad o #o k= HAase
= 138 9] glycosaminoglycan 3?1 hyaluronic acid(HA)
9] glucuronic acid®} N-acetylglucosamine®] [(-1,4 Z3H<
HA3t}(34). HAE extracellular matrix®] 8 A& =
o] s F=2 M, &4, d4x4, Y=, synovial fluid,
AZ SolA &3] ESAllchs A 2o, 935 I4
o] 58 82191 macrophage®] phagocytic abilityE #] 3l 5}
HAS #allihe 22 A 24ke] HAE 7dA A+ 37 ol A
inflammation, fibrosis, collagen depositions 57171tk —1
2 B2 HAase®] &4 Adll= HAS F3llE JAAA 3
= 2 e 27] EHE 71 ATh®). o FHH el
2] 2] ¥ phenolic compounds®] F=H FEES ©] &3}
ol HAE Féllsl 95+ F¢A7]1= HAase A&l &35
=43 A3} Fg. 5049} o] A F2E 50-200 pgmL
phenolic =04 21.88-36.69%2] A&l &2 JERAS]
i, ethanol FZE-2 50200 pg/mL phenolic &%l A
9.82-88.70%] A3l EE UEITE ol qUT & =
E-2 positive control 2 A}-&-g+ PDTCS] 9.88-78.17% #13l]
FHEO O e s U= A4S E8R1E 5 U
o} 99| Aol we} o] g 2 FEE-S EF, ethanol
FEE BT vEd wet A B3t FosHl Svleke
% e & UL, Aol FEFol FHrE phenolic

O Water extract @ Ethanol extract ®PDTC

et
=
T

*
=
T

Hyalironidase inhibition (%)
- g

[
- -
T
iu

st 100 150 200
Phenolic content {(pg/mlL)

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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