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Abstract

Nam-Woo Kim?2*

The fringe tree, Chionanthus retusus (Oleaceae) has been used as a natural remedy that helps a paralytic stroke,
dementia, phlegm and malaria. This study was conducted to investigate the antioxidant and anti-aging activities
of water extracts obtained from the flesh of C. retusus by reflux extraction at room temperature and 80°C, and
pressure heating extraction at 110°C, for an increment of their practical use. The highest extraction yield from
the flesh of C. retusus was 67.94% extract by pressure heating extraction at 110°C. The content of total polyphenol
compounds was the highest by 72.71 mg/g in 80°C extract by reflux extraction. The highest content of total flavonoid
compounds was 7.60 mg/g at 110°C extract. The results of soluble protein and reducing sugar contents showed
the highest content of 4.93 mg/g and 46.77 mg/g in 110°C extract, respectively. In the analysis of DPPH radical
scavenging activity, all extracts showed an excellent effect of 92% in 1.0 mg/mL concentration. The highest effect
of ABTS radical scavenging activity was 88.67% at 110°C extraction in 1.0 mg/mL concentration. Nitrite scavenging
ability was the highest as 66.16% at 110°C extract at pH 1.2 and 1.0 mg/mL concentration. The results of SOD-like
activity and xanthine oxidase inhibition activities showed the highest effect of 14.95% and 59.45% at 110C extract
in 1.0 mg/mL, respectively. Tyrosinase inhibition activity for whitening effect was the highest of 35.31% at 85C
in 1.0 mg/mL. In the analysis of anti-aging effect, collagenase and elastase inhibition activity showed the highest
effects of 37.78% at 110°C and 20.39% at 80C, respectively. All results of antioxidant activities and anti-aging
effects increased along with the concentration increases. These results indicated that the extracts extracted from
the flesh of C. retusus at 80°C and 110C have a large amount of useful ingredients, an excellent antioxidant
activity, like as DPPH and ABTS radical scavenging activity, and anti-aging effects to develop functional products

than those of 25T.
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o B Chionanthus retusus)v =3 U5-ZHOleaceae)
o &obe thd Al S W EC R o]ty 3ol AR Pt}
stof o] tFeta e HAT s, SES(CNE
), FEFCREE) s dt) o 25E RgteME A%
ol drle AALE 152 S EESH ste
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B2 oRE S8} oA AL vk ol o2

=75 o St ol =8 x3el 24
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of thgt A ZEx e A tie AT AH=
| &8 A oltt. o]d] &&=rt B o] HUF s duf
o] BHgof Ut ZelvlEy Zeti ol 38T, a8l

4 T de skddol ks 5%k, DPPHSL
ABTS radical 24 & 3 o}Ad 2A& 55 5431
A FhA2A ] B8 7hedE vy 9 g3E 24 59
Hlw EAgo 2 sPFE AAZA Y A &8 7
= U771 918 A5E AlFstaat gk

d
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M= 3 gid
AHEHMNE
ol F U TS 2011 10-11€0)] AE A Aol
A ALE olFUE dujE Afyate] HEe AL T
o] EA I} WA AAZS Y3l T E2E ol 53] FAst

BAAS A5tel o A A= SASHAT AZE o
T Aol H5Rks Eelste] dE3127](DR-0160,
Hankwang, Siheung, Korea)E ©] &3] 55C2] o=
FEsF 12¢1% W92 AZ3le]  blender(Waring,
HGB2WTS3, Torrington, CT, USA)Z ©]-&3}o] o}5 27
shsie] & AEE A FEARD A8

O|lFHE otg F&EE M=

Azxste] ZAA mpfE ol guT 52 Als FAT 10
Hjo S B= = S/TE HArkste] 25T d2x17,
F W4#E FFA7 8F5%7](Changshin, Pocheon,
Gyeonggi, Korea)& ©|-8-5t] 80| =714 2}2t 34131
Bt FEstn wivlE 2P S 33] WHEsi o, o HuUE-
#5o] 0ol Gste FTHTE T GEHFEVI
(DM-701, Seoul, Korea)E ©|-&-3to] 110TC, 1.571%F aellA]
AR 9 FESATE 2ol FE=2 filter paper
(Whatman No.2, Little Chalfont, England) 2 ©]3}3F T}
rotatory vacuum evaporator(400 series, Eyela, Tokyo, Japan)
2 AU EEe So A7 Z(sin, Korea)ske] ¥ A=
Sto] AF23FZE(25W; water extract at room temperature),
80 C3FZ&(80W, water extract by reflux extraction at 80C),
T12]3l 110CFZ2(110W; water extract by pressure heating
extraction at 1100)2 sl3ieh. 2F F2=9] F&L AxTF
< 7IFo 2 kst AlLbsst

Eelds 9 EetEro|= BiEE HE

FE2LTt Aol ol I = FEE FRE
% Z99%E 395 -L Folin-Denis}(15)2.2 28 A&
02 mLell =75 1.8 mLE £%3}1, Folin-Ciocalteu’s
phenol reagent 0.2 mLE % 7}slo] 5271 A oA WkS-A]
Zth o] &9 2 M Na,CO; 0.4 mLE 7}ste] &3 sta
THTE L4 mL A7keta AegraolAd A3t et ik
A171 % spectrophotometer(Mecasys Optizen POP, Daejeon,
Korea) & AM&-3te] 725 nmollA SHE=E 43191,
tannic acid (Sigma-Aldrich Co., St. Louis, MO, USA)< ©]-&
g A=A vwete] ol gyt A5 FEE EeHs
s} oS ekt

gt o]l = 3l9HE %) ®F2 Nieva Moreno 5(16)2]
HAgste] olgur #5 =9 0.1 mLol 80%
ethanol 0.4 mL, 10% aluminum nitrate 0.1 mL<} 1 M
potassium acetate 0.1 mL 12|31 80% ethanol 4.3 mLE
7Fsted 25 CoAlA 4023t HEAIZL 5 415 nmoll A FF =S
=739tk EFE3 & quercetin(Sigma-Aldrich Co.)<
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< Lowry 5(17)9] o e} 355 02 mLol] S8 9F
< 1 mL F7ksle] 30Tl 1083t WH-E-A17] 2 o 7]
0.1 mL Folin-Ciocalteu’s phenol reagentE 3 7}5lo] 420
A 3087 9517 %, 750 el A SHES 29 aeich
EFEZ = bovine serum albumin(Sigma-Aldrich Co.) - &
AFdE Adete] 84 Do) S A&k
LA -2 Somogyi-Nelson'H (18) 2.2 &% 1 mLol| &
AleF 1 mL A7bete] 2083t 719 @ § B ste] Cof
1 mL 7kt Ao A vbEAIZl o, 75 5 mLE

N
o

ot

T3t 520 nmell A FFEE ST ST T
glucose(Sigma-Aldrich Co.)Z &1 2Adsto] o] g+
& FEE9 AT FEFES AEsTh

DPPH % ABTS radical 2H&M

2,2-diphenyl-1-picryl hydrazyl(DPPH) radical®l] ot 4
Ae3 2 Blois?] WH(19)°] £3le] SH3IAth 5=
2 34" 7} 325 2 mLe] 2x10* M DPPH-& ! (dissolved
in 99% ethanol) 1 mLE H7}8te] 37°Col| A 3027t v
% 517 nmol| A F3EE 5793t DPPH radicalel] o gt
2AGE (%) A8 FHTE O dig A8 J7e 5%
TH 2 AEsieith

2,2-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid)(ABTS) radicalol] tIgt 275382 Re 52002 WHS
W slo] =319 th 7 mM ABTS$} 2.45 mM potassium
persulfate S 3 7}Fsto] AF2ol| A 12-16A13F BF-3-A]# ABTS
ol LS A F, 734 nmoll A FF= kol 0.70£0.02
7} H =5 99.9% oeh&S o] g3to] Az Th 2tk
ABTS £ 100 Lol A& 100 pLE 7}ske] 7871 2204
HHS-51ed 734 nmell A SF=E S, Als T30t
Troll the A= 7o) F3=H] 2 ABTS radical 278
(%) S AFEsth

OfEAte ATEN

Kato 59 2Dl et 1 mMe] NaNO, €< 1 mLo]|
oJlFUY & B FEE | mLE £F3aL, 02 M citrate
buffer} 0.1 N HCIE 58402 o] yh-g-gHe] pHE
247} 12, 3.0, 6022 BAF] 2 10 mLE 2431t}
o] B9S 37N 1412 B WEAL F, 1 LA 23}
o] 2% acetic acid 5 mL2} 30% acetic acid®l] 23} 8} Griess
reagent A]2F(1% sulfanilic acid:1% naphthylamin=1:1)= 0.4
mL 7}3te] EFe § Aol 1581t ¥H-E-8ke] 520 nmol
AN FREE ST ol A &A EH RS AlE
FR7Ee gk A5 7] SR EHE ST

SOD fAEHN
SOD A4 -& Marklund$} Marklund®] =1 (22)1 Al
£ 0.2 mLol| tris-HCl buffer(pH 8.5) 2.6 mL%} 7.2 mM

pyrogallol 0.2 mLE F7}ete] 25CellA] 1023 ¥ F,
1 N HC1 0.1 mLE 7}8te] vh-8-& A A AT} Hk-g-e
2+l pyrogallol®] 2 420 nmeoll A SF=E S35}
A& H7bet BT Alole] F3 = Apo] & SOD A
(%)= JERA AT

Xanthine oxidase(XOase) A&

Stirpe 9} Corte R (23)°] o] FUF & & F2E5 0.1
mL<} 0.1 M potassium phosphate buffer(pH 7.5) 0.6 mLel|
2 mM xanthine(Sigma-Aldrich Co.) 712 %S 7}l
xanthine oxidase(0.2 U/mL, Sigma-Aldrich Co.) 0.1 mL&
7}ttt o] & 37CellA 54 ¥H& ¥ 1 N HCI | mLE
7ele] HES-S AR A7 3 vl o] AMAH uric acidS
F4% 292 nmell A 2% 8} th. Xanthine oxidase ]3]
(%) A5 A7 F37Y] §3 % fHaen|E e
ATt

Tyrosinase X{sig&4

ol FUIE TE B FEEY tyrosinase A3l 42 Yagi
59 WHE4)l wel 0.175 M sodium phosphate buffer(pH
6.8) 0.5 mLl| 10 mM L-DOPA(L-34-dihydroxy-phenylalanine,
Sigma-Aldrich Co)E =<1 7129 02 mL, 1283 AlF
0.1 mLE &%3}3l, mushroom tyrosinase(110 UfmL,
Sigma-Aldrich Co.) 0.2 mL 3 7}3le] 25Co| A 287 vh-8-
%, A% DOPA chromes &3% 475 nmol| A 731
om, Alg H7FS FHITY %= AhevE
tyrosinase A3 &4 (%)= WERNATEH

Collagenase X ali&A

Collagenase A3l &2}+= Wiinsch¢} Heindrich] WH(25)
< W5l A1R 0.1 mLoll 4 mM2] CaCLE 713 0.1 M2
Tris-HCl buffer(pH 7.5)°l 4-phenylazobenzyloxycarbonyl-
Pro-Leu-Gly-Pro-D-Arg(0.3 mg/mL, Sigma-Aldrich Co.)&
=21 718 0.25 mL3} £%3}] collagenase(0.2 mg/mL,
Sigma-Aldrich Co.) 0.15 mLE 7}3F & Ao 4] 2087t
HEESIATE of7]dl] vk FAA1717] $18te] 6% citric
acid 0.5 mLE 7}3}aL ethyl acetate 1.5 mLE E3H3 &
oA 320 nmol|A] SFE=E =73t Collagenase
Al &%) A& A7 FR7E] S8 = AaR v
ERA AT

Elastase Xali&4

ol FHUT A5 & FE59 elastase A3l L2 Cannell
59 WHee)el Wk AlE 0.5 mLol|l 50 mM9] tris-HCl
buffer(pH 8.6)°l =<1 porcine pancrease elastase(2.5 UfmL)
0.5 mLe} 50 mM9| tris-HCI buffere] N-succinyl-Ala-
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Ala-Ala-p-nitroanilide(0.5 mg/mL, Sigma-Aldrich Co.)& =
A 71Ed 1 mLE FH7Fste] 25TCollA 2083t vHSAI1Z]
oluf 71A ZF¥ YA %= pnitroanilide®] YA FHS 405
nmol| A S48} 01, elastase A 3]E&(%)= A5 A7
TR FHE A4 VERSIT

Z EQjds ¢ %E}Eiol': sigtE Mzt
s = SR ol 2=
S =3 A, 4
F=4 25W7} 21.78% 2™, 80 CoM SFFE715
=9 80WE 51.17%, 18]1 71t F
£o ]3—51 110WE 67.94% 2 71% B& 13 o] &5 9)
THTable 1). 3 Zj9lE 351 &3Fa S A=
80W 72.71 mg/g > 110W 66.88 mg/g >25W 8.71 mg/g<]
£o 72 il on, gt wols IeHELS 110W7)
7.60 mg/go-Z 7} wol i3l o, 80W 5.58 mg/g,
18]35 25 W 3.64 mg/g—"— f‘é}%ﬁ}“ﬁ‘r B AFoM =
80CoIA FE% o) 7% we
Zedes %%6}919- , —%E}EEOlE I =9k
NS FE2E w3 e FEENTY Zev s Sk
ol ggtEo H Aoz B o] gt
A3 Park 527)3 Kwon? Youn(28)9] H.i19tw U x]3}
Ro™, Yoon? Cho9)= A 5@ FE52E 2 T34
o] Z7t&+% FZEE = polyphenol®] o] Eopxlvta
B3tk ol & X8 B T A EAY Az
o 2 At gealE 2 §EHE oy B84 e
§Zo] folato] & 4 F8 JuQ ZEuE sgtEe
Bo] F2H Aoz Atsdr,

_OL
£
=
4
i
o
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K
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Table 1. Extraction yields and useful ingredients contents of
water extracts from C retusus flesh by different extraction
conditions

Extract”
Contents

25W 80W 110W

Extraction yield (%) 21.78 5117 67.94
Polyphenol compounds (mgfg) 8.7130.16*% 72710.67*  66.88+1.34°
Flavonoid compounds (mg/g) ~ 3.64+0.02° 558004  7.60+0.01°
Soluble protein (mg/g) 210:001°  476:002° 4932002
Reducing sugar (mglg)  3247:160°  40.66:2.14°  46.77+020°

D25W, water extract at room temperature; 80W, water extract by reflux extraction
at 80°C; 110W, water extract by pressure heating extraction at 110°C.
MWalues are mean+SD of triplicate determinations.

Walues with different superscript alphabet in the same raw were significantly different
among group at p<0.05 level by Duncan’s multiple range test.

+84 i Q BT s

FE2ETt v ol guT A5 FEEY] F84 A
7 A FFE S A7, Table 101 WER Hle} 2o
T84 e 210493 mg/g ojglen, fedde
32.47-46.77 mg/g ® 1109 a2olA F53 7Istd
+ T8 v 3 A7} ST I8k
t}. Seo 5(30)< ZollE 0.98 mg/g, haFollE 1.17 mg/g
~
s

¢

4 o] gRE Qe Hael 2 Hddy)e} vw
5P o] FuhF Fh&o] 800 Tl A gheko] 2.4 o] 4
okt 3 ShhE °Ur )7} 2}7}; 848 me/g? 1421
mg/ge] Jﬂi A= Lee 5(31)2] 23} vl Lé}
A 24 2 okgo g A gl 1 diF agjn
[BREd-A=E P*UrT Tgo] 584 A g ﬂ"
Fo] =or] 75 AFAARS B8 Thse] =& AL
2 ddEch

DPPH % ABTS radical &7&4
DPPH radical 227 &4]& hydrazyl9] E<H3 3k 2
7} fA Fabs Bl dhg, $4 AAE ol 3
QAL olgalel AAe) A wepulo] alee
zz%s}oq akzl B2 o] Lo]L rdical 2AHZA S
2 2335t "W olth19,32). ABTS radical 47
potassium persulfate2}2] HWH-g-of <l A EH =
ABTS radicale| FE&&| /4 ﬂ’*i}” 4 Oﬂ 946}1
X‘ﬂﬂﬂi’., radical -2 ] 2 A ]
A 2802 Q] A3l mAo ; 5],_ 74£ o]ﬁ.a]—

ol oiirﬁ 2
$ b1 po

o o
o rlo k1ot rfr 2L

og el
S

HMT JerrE 25°C, 80°C 18] 110T<] ZA A
%23} 3717 3252] DPPH 2 ABTS radical 27 84S
=273t A3} Fg 13 2T} DPPH radical 22782 0.1-1.0
mg/mLe] FEo|A 2579-9289% % A7 LU} S5
= Aol F7Felith 0.1 mgmLe] FEoIA = &
TE7)E o] &S 80w 5ol 7 =skem, 110Wel

M <F 75%2] DPPH radical 227 &2 UERjo] A2 A
T2 25WHTE oF 3uf o] ek ASA S UERAI
T3 sowsﬂr 110WE 03 mg/mLellA 90%°]4e] 27 &
om, 1.0 mgmLoAA = o] F T 59| 3714 F
é% 5 90% ©]4e] =S DPPH radical 271842 U}
q}oiq, }\]_Q_Oi u}o] 3} _&Q olh 71-:L Iﬂ—ﬂ 71—2
olak APl 2 S SollA 2.5-168%2] AAgo p_:ur
£ UehiAth= Kim 5(34)°] 23} vlmahd o]t
50 HAAFAZHIL v e Ao 2 e
ABTS radical 22724 02 mg/mLollA 25WE 62.88%
o™, 80W 87.49%, 110W 88.62% 2 24 80W<} 110W2]
FEE3 94 ztel= §lth Kim (100 o]y
23 drf] Tg8]3 o] B FEEA 100 pgmL *2]A]

m\o ;1 w

o 3
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80% ©]7}2] ABTS radical 227 &S YERitia dlo] B
Ay AREG 2 AATHRE Hol= Ao E YElyTh
DPPH 2 ABTS radical 244 2% 80°Ce Z71ol| A
F=29 olHUF #& FEEC| 7MY &2 nadical 2AES
Ueffo] 71&S] o8 dF9dE 543 AH3E B

(28,35). 2lE2 €A A 29 e 3HEe] 72
PO Fof giksl o] St Ha36)= v Fo
ol FUF HHL FElE FHE EAlAY e ozt
MR felE o e 289 A el fde
2 Ao =y kst &ido] FrtET] Wi AR

A7HaY,

Of&LtE A EY

S 0= 25T, 80T, 110T2e] oA o]F U 715
FZE g oldAA AAGY S 5 AT, Table
29} 74o] 1.0 mg/mLe] F=oA pH 1.2E 59.32-66.16% =
HOWeA 71 =2 oAt &AAEA S B3l on, pH
3.09 A& 16.42-37.86% = 80W7} 25We} 110WH.Th oF 2uj)
=L 2AEAS JERNQITE pH 6.0 4.84-8.06% % &
FEES Tt SUF whet oA A S0l ke
o, pH7} RE55 obdA AAETIT 5510 Lee T
2)°] 71&e] A2 et AR Yoon F(29)°] KL
3t pH 129] 10 mgimL F=ol|A] v]&, ¢ 4l Js BH e
I FEE0| 47} 63.8%, 672% 121 66.0%2] oA
2ASE S e thE dobet A AA RIS YE
WAt} Polyphenol®} flavonoid 3}3HE S 7ol wa}

o [Z

oo

Table 2. Nitrite scavenging abilities of water extracts from C
retusus flesh by different extraction conditions

Concentration Extract”
(mgfmL) 25W 80W 110W

0.1 539:1.62% 1.97+0.66° 5.08:0.44"

oH 03 19.2742.13* 14.69£1.52° 19.88£1.65°

12 05 3347:0,50° 20.18+0.76° 3596+1.17°
10 50.32+1.43° 64.04+0.38" 66.16+0.53"
0.1 4834035 9.38+1.28"

oH 03 8.29:0.93" 1433:0.46" 2.38:0.89°

30 05 16.04+0.58" 21.61:0.82° 12.40+2.01¢
10 16.42+1.51° 37.86+4.00° 19.75+1.23
0.1 1.712024° 295:0.11°

oH 03 350£035" 0.590,09° 3.2310.76"

60 05 7.16:0.71° 191£0.22° 533:0.63°
10 7.86£133" 4.84:0.72° 8.06:2.92°

D25W, water extract at room temperature; 80W, water extract by reflux extraction
at 80°C;110W, water extract by pressure heating extraction at 110°C.

Walues are mean+SD of triplicate determinations.

Walues with different superscript alphabet in the same raw were significantly different
among group at p<0.05 level by Duncan’s multiple range test.

2Fo] = 9) 21} nitrosamine] ABAS E3pA o2 A s}
£ Yamada 5(37)2] Buot= AR 23S UeRS S
1, phenol compound”} ThgFo 2 HiH AlRd 5 4AH
ZoA|A nitrite A ZH7F F-F3kH, ¥Hg-&-A 9] pHL
=255 AW ZAETE Mirvish(38)9] Z7ebs dX]
ato] o] Fu AHE ofHA AAE 9T HALA R
AHE S e s v

SOD f#AHEY
ol FUYF & & FEE 2| superoxide dismutase(SOD)
A& FEo whet S 2, 110 23 eqA

AR S JERAL oM, 80OWE 10% m]9He] A4S WS
th A Lox] FE3 25WE 421%% 01, S SR E
SOD A4 Z37} 9191tk Table 3). SODE Ao F-3)
gl superoxide anion radical?} §H-3-5to] ZHiksris A4
st A4%A 7P 54d0] 73t hydroxy radical®] A4
AA EAE vefll= tE4 kst g4 th39). Nice
“5(40)- polyphenol 79} A3t SOD7} Gell thgh <-4
o] ¥r}u dien, B Ao FEr} /M e
110W¢] SOD A& o] 25WxH T 3u) o)A} =9kth And}
Lee(41)e] H oA ARz} & F&50] 12% m|vte] 24
= Yehdiths Ao} vlwstd ol gy 759 110W

FEwol 1 ¥ £ S UEhSdH:

Xanthine oxidase X sl&A

Xanthine oxidaset= = purine thAlel] Foldhs G472
A AARE ARFEARE o] &35te]  xanthine X
hypoxanthine . 2 5-E] uric acidE A4 ¢rth42). 34Ul
uric acid7} S7FE W @2 Sl oz Qlete] 4R
AR Pt o2 Q& At TF5S e 5FH
AFAZS dog|= FAholth43). 122 E xanthine
oxidase(XOase) 42 A 3|8l 22 free radical?] A<
AASHA B2 ikl st 9 AW s g o
A gtd o2 Fasltt old o] P H& & FEE]
XOase A& 543 27, 1.0 mg/mLolA 110W
(59.45%) > 80W(54.80%) > 25W(33.33%)2] Aafl&S B
on, FEXE7} ESFE X0 AIAEHT}E F718HA
(Table 3). o|2]gt A= HE3], &3}, =] ueFEs
4] XOase A3 &/de] 71 =4 Yehgths Baot 59
3 A2 JERATH44). An S(@1)2 1.0 mg/mL F=2
AR B FEEL 9.6%, 5.0 mgmLol| A& 16%2] XOase
Al E22 JepAitt e B aske], A3 80CoA 5
H 3y 3% B FE2EME 27% ©]ste] A&l
YEHATHS Kong 5(44)9] Ao} Hlmato] = o] Pt
I52] XOase A3l A7 v -8 A2 FA AT
olde] A3t ol H59 AR TR VI 7=
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o] £& AoR dAdyH, ofgjgt 35 FEELS o]’Fe] ¥ tyrosinase A3l& S YEM A THFig. 2). LF
XOase A& 3 aits) 7154 aA=ZAe] &8 74 Skl 4 FEE9] tyrosinase A3 E =43t Hwang
o] & Aoz AlgHh 3t oo A f84E 5@ Wl 7.92%, X3 12.85%, G4 21.18% 5 VERH
FE5 St @< 7tk FEshe Zlo] £oH, o| vt the Ao} Hlwald o] gt Zp&o| vhetel 213 Hk
5 58 XOase AN E 913 71548 L2 ] &8 7hs =2 AdEAd S e A
g0 2 Atsdnt
Collagenase 3 elastase A&
Tyrosinase A&&4 98 W3] & 228} collagen )50 HAnd 2
Abgte] 91 R85 A% 6t melanin 35 7)1 A Fo & 61'21194 A, 2249, 11“4 AEwshE frestH, 3
A &t= melanocytel] 4] melanosome s ‘&35t =™ ¢ =, W, Xoke] f7|d tiFES FA gt wgk 9] 9%
T 2A=Edo Y 294 FoRRH IS Hashs A% %E—ﬂ. = FA8k= 714 ‘ﬂ"ﬂié]?l elastine2 collagen} 2]
= gtk 18y melanin©] A EW 7], 22, A a5 FE2E A 97 gE4ds fA gt &
HA o o7 i]ﬂﬂr SAE T dWo] fid Ax-slol] W A E FAo] A9 e F 8013 ofY
T ATH45). TS 2=0] 75 ofalv A Foll A Aws) frall S olgh ~E#| 2~ F7h Ape)A Al o e e
E doy]= YQlo] H7|%= g}, Tyrosinase: tyrosine< 3hol -8 914 @9lo) o&] collagen} elastine©] ¥-al =™,
2F8kA]1 7 DOPA(3,4-dihydroxyphenylalanine) 2] 71 3ko]] o] I} A collagenase} elastase”} ToIste] 1| F-o] F5
ol gt ¥t ol 2} DOPA-quinone &2 A g3t} o] 113 2 e a4 T FEeTh49,50). 3 clastase™ -
oA tyrosinase= melanine B4 27l F83 42 oh= g ol 3k HE"H a3 93 s, 240}

Fao|B= wjuly} ﬂ‘% gl 21 2SR A 7o) o] A A<lo] H7|= SHTK51). ol o] FriT 759
Z93t Py o 2 2853 9lrhde4d7). Aoldt L% 3714 FZE<) 3t collagenase®} elastase A3 &3} =
A 2 ol {5 FEE| el tyrosinase A3l oo, 1 A= Table 49F 2t} 1.0 mgmLe] =0
e 233 23 1.0 mgmLollA 25W 13.54%, 110W A collagenase A3 242 110Well A 37.78% 0 2™, 80OW
22.46%, 383 8OWE 3531% 2 A& FEEHT} 2.54) 27.71%, 1] 3L 25Well A& 20.38% A3l 5+ t}. Elastase©ll

Table 3. SOD like activity and xanthine oxidase inhibition activity of water extracts from C retusus flesh by different extraction conditions

Extract”
(m(é(/)rlrll'L) SOD like activity (%) Xanthine oxidase inhibition (%)
25W 80W 110W 25W 80W 110W
0.1 - 6.58+1.08" 2.630.79° 16.07+0.18® 18.64+1.58" 14.74%2.22°
03 - 7.13+1.08" 5.37:099 20.05£1.09° 25.172.36" 32.58+1.31°
05 042+ 001° 747+1.35° 845+1.05° 30.43+4.53 38.42+391° 40.542.70°
10 4212087 8.92+1.39° 14.95+0.86" 33.33+1.80° 54.801.96° 59.45+2.70°

"25W, water extract at room temperature; 80W, water extract by reflux extraction at 80°C; 110W, water extract by pressure heating extraction at 110°C.
MValues are mean+SD of triplicate determinations.
Walues with different superscript alphabet in the same raw were significantly different among group at p<0.05 level by Duncan’s multiple range test.

Table 4. Collagenase and elastase inhibition activity inhibition ability of water extracts from C refusus flesh by different extraction conditions

Extract”
(m(é(/)rlrliL) Collagenase inhibition (%) Elastase inhibition (%)
25W 80W 110W 25W 80W 110W
0.1 3,020,377 7.2340.26" 8.60+1.88" 5.882023" 10.22¢1.45° 12420.11°
03 10.44£1.07° 10.3410.35° 12674135 10.68+1.24° 12.96+1.58" 3.30:0.24°
0.5 16.83+1.94° 17.93+1.48° 2470+141° 12.8343.30° 16.342.24° 10.84+1.25°
10 20.38£0.94° 27.711.58" 37.78£2.04° 15.5821.40° 20.391.68" 203312.89°

D25W, water extract at room temperature; 80W, water extract by reflux extraction at 80°C; 110W, water extract by pressure heating extraction at 110°C.
Walues are mean=SD of triplicate determinations.
Values with different superscript alphabet in the same raw were significantly different among group at p<0.05 level by Duncan’s multiple range test.
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Fig. 1. DPPH and ABTS radical scavenging activites of water
extracts from C retusus flesh by different extraction conditions.

Values are meantSD of triplicate determinations and different alphabet in the raw were
significantly different among group at p<0.05 level by Duncan’s multiple range test.
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Fig. 2. Tyrosinase inhibition activity of water extracts from C
retusus flesh by different extraction conditions.

Values are meantSD of triplicate determinations and different alphabet in the raw were
significantly different among group at p<0.05 level by Duncan’s multiple range test.
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