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Abstract

Ark shell (Scapharca broughtonii; Korean name, pijogae) is one of the most widely cultivated and consumed shellfishes in Korea.
The purpose of this study was to evaluate the antioxidant activity and acetylcholinesterase inhibitory activity of ark shell. After
preparing the methanol extract of ark shell powder, the extract was subsequently fractionated by hexane, diethyl ether, ethyl acetate and
water. The antioxidant activity evaluated by DPPH radical scavenging activity, ABTS radical scavenging activity and reducing power
was relatively higher in the water fraction; however, the activity was spread out in all fractions. Acetylcholinesterase inhibitory activity
was the highest in the diethyl ether fraction. Taken together with the results of both antioxidant and acetylcholinesterase inhibitory
activities, it can be suggested that different kinds of physiological compounds were contained in the ark shell.
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(628 mg/ 100 g) ZFE4H205 mg/ 100 g
HIEZ SHrEo] 3ol 3-8 7FA7F vl Erh(Park
CK 2002). ¥Z7]9] &L v NL2A FuadzZHS
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Shata 9lom, o] 2 23l HE(7.4 mg%)°] THE 2)3E9
H|3 Bla% ETHFood Composition Table 2006). TE3F o}

(1.5 mg%)3} BF1uI4R(55 mg%)e] o] ol Q1A|e]
A FAo vl Z=go] HthFood Composition
Table 2006). SHH T2 oll= A A4t F ot B3t
A4l 35.7%%5 AHAsHH, 1504 DHASF EPA7} Z¢
Zy 13.5%9} 14.3%E ARS8kl JATH(National Fisheries
Research Development Institute 2013). Z12]3L 7] B35
o AE3E 7]so] dom FHAster ndtedy s
of ATal L HlERIFo| dFQ ST el =
ntgdo] Z+zt 824.4 mg/100 g, 22.8 mg/100 g 3= o] ¢l
TH(National Fisheries Research Development Institute 2013).
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ANM= HzrHe YA ZisAdd g 72 dFEA
Tz WeEre FE2EZRE BIES Azt it
3l53 acetylcholinesterase A3l 52 &4 staith. &H4kst
T2 YukHoR SHNATS AASE FES vt
, SALARTE AYolA B 4k 84 Y WA
st 2k ASS st AJEZE dEA
FH, acetylcholine= Al'H2=9} A2 Ale]o] A7
HHdste AFAGEEEA A8 714 Agzhg
EFJ] =0, acetylcholinesterase(AChE)+= acetylcholine
acetate®} choline. 2 715838 st 4% o] 84
SE Al A2 Alzheimer I} 22 4144
9] ool B3 o]thMcGleenon BM 5 1999).
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1. Alef

B2o]] 0]-&3} 1,1-diphenyl-2-picrylhydrazyl(DPPH), 2,2'-
azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)(ABTS) tablets,
potassium ferricyanide, trichloroacetic acid, ferric chloride,
dimethyl sulfoxide(DMSO), peroxidase(EC 1.11.1.7), acetyl-
cholinesterase(AChE), acetylthiocholine iodide, 5,5'-dithiobis
(2-nitrobenzoic acid)(DTNB), dimethyl sulfoxide(DMSO),
L-ascorbic acid 5 Sigma-Aldrich(St. Louis, MO, USA)<l| 4]
TU3}IH T Potassium phosphate  monobasic, potassium
phosphate dibasic Daejung Chemical Co.(Siheung, Korea)ol
A FRlsteH, AHE Bl BT 18 ol T Ee
AR&3HAT.
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B Aol AL8¥ 3 ZIN(Scapharca broughtonii)e 3
27N %253 (Changwon, Korea)ollA &5 A|Ag JH
Skow, o] 7jFo] Mo o|lEHE& AAT F
FAAzAY. A= A2NE E458H] 25 mesh A
2 Ay 2% JEHE dL T =AY F5(-78C)
of Byttt x| B 20 goll 208i(wiv)e] WEE
< 713ted 25°Ce] Z®7|(HB-201, Hanbaek Co., Seoul,
Korea)ollA] 24413t &< F=310th F2892 oA
(Whatman No. 1, GE Healthcare Co., Kent, UK)Z ©J3}3}
%, 3]x"%=7]|(Eyela N-1000, Tokyo Rikakikai Co.,
Tokyo, Japan)E ©]-&3&tc] 50ColA F=atith wWgE
FTEHEEL 208(wiv)e FRTO &3AIR o 2
Zloll 9%t gmE EYo= e K9] hexane, diethyl
ether, ethyl acetate 3! FTHITZE Su|EZ 334 A& F
=3t & Z}7te] BYES IAFSVIE FESIT 7
=2 25 mg/mLe] FEE DMSO°|| = 4T
st A3t w8 3|Aste] Ao AREst
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3. DPPH 2iC|Z &7 &4 £

DPPH &}t]Z 27152 Jeong SM 5(2004)2] WS 9]
g3ttt 2 B ES FEH(, 5, 10, 25 mgmL)E A =3+
A& 0.1 mLol 0.041 mM DPPH €< 0.9 mLE 73+ &
oA 3083t WHSAIAH UV/Vis  spectrophotometer
(Optizen POP, Mecasys Co., Daejeon, Korea)E ©]-&3}] 517
mmolA FFEE SASATE FA T AT #s
H|23te] DPPH &t 2ASE & A3t o, o9
2o g Agkste] WE-E2 YERAT Iz o g Azl
G2k} A Q1 L-ascorbic acid® tHZT2 AFE-3te] B3}
o} FA g e Afols Al 4l DMSOE AHE-3F T

& BT FE
FAG T EBE

DPPH )z 2A%5(%) = (1— ) < 100

4. ABTS 2iC|Zt AEM =H

ABTS &zt 2758 Pellegrini N 5(1999)2] "HH
of W}t AR 24 EEEES FEH(, 5 10, 25
mg/mL)Z 343k A|F 100 Lol 0.1 M phosphate buffer
(pH 5.0) 100 puL$} 10 mM hydrogen peroxide 20 pL& 7}
&kl 37CellA 5E3F dRRkg-& AT vhE=ol 1.25
mM2] ABTS®} peroxidase(l U/mL)E 242} 30 L2 ¥
& oA 37CoAA 1083 W8S AR THe=S 405
nm<] Multiplate Reader(Sunrise RC/TS/TS Color-TC/TW/
BC/6Filter, Tecan Austria GmbH, Grodig, Austria)S ©]-&
st FFEE SAsEA ol Ao o8 a5 Al
Aske FA g o] Adgole AR thal DMSOE AHE:
sHA T

g 27%(%) = (1-

5. S £

gPEe F''7t FE SYUHE YL
Oyaizu M(1996)2] il w2} St 44 O-E &
5(1, 5, 10, 25 mg/mL)2] #&E 1 mLol| 200 mM sodium
phosphate buffer(pH 6.6) 1 mL%} 1%(w/v) potassium
ferricyanide 1 mLE SRAIZ T 12]al k=< 50Coll
A 208 59 Hk-S- AJ] - 10%(w/v) tricholoroacetic acid
|95 H7H) o] & TFES 12,000xgo A 58 A
ARt de AN 1 mLo FFF 1| mLE 932
0.1% ferric chloride 0.1 mLE 7M. UV/Vis
spectrophotometer& AHE3ld 700 nmolA FFEE A

s,
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6. Acetylcholinesterase(AChE) Xaff &M =X
AChE A3l &4 acetylchohne iodideE 7122 A3}
o] =243} THPrashanth D 5 2007). E5=%(1, 5, 10, 25
mg/mL)Z 343 Al 30 pLoll 100 mM phosphate
buffer(pH 8.0) 2.8 mL, AChE(0.25 U/mL) 30 uL, DTNB
(39.6 mg of DTNB and 15 mg of sodium bicarbonate
dissolved in 10 mL phosphate buffer pH 8.0) 100 pLE &%
3k 3, 25Co| A 583 9-SAI AT hg-=oll 7]3(108.35
mg of acetylthiocholine iodide in 5 mL of H,O) 30 L&
7Fsted 25 Col|A] 304 X+ HH3-A|A UV/Vis spectrophotometer
(Mecasys)E ©]-83t 412 nmolA FHEE SH3ATH

A BT FYE

AChE A3 &4 (%) = (1- T g

7. SAXz2|

BE 42 33] §HE0 & o] Fox 0w SPSS 22 1 )
(ver. 14, SPSS Academy, Seoul, Korea)2 AR&-3t] A A
23ttt 7 ol et B A+EFAE YERAIN AL,
Z o] @+t ztololl thk ol HAHES #1380 one-way -

AHEA(ANOVA)S A3 3, AR 7152 Duncan®] o
T AHE o) 83Tt 2 AF e disl] dRAAE
Ao BAA FolAd-S 95%((p<0.05)FFol A H7t
st

|

m, Zat 2 0#

1. DPPH ZlC|Z ANs
DPPH itz AASL ¢HA3F 3§
o] gitslEdo A AAE ol F3F

el¢] DPPH u)Z
T} W= e

S48t TRty 4k 22 wh3EAl HW B

Hepo] ogE A ZHHZQl DPPHYE 74 71HA
H3}HA| 9‘:} Az wgE F2EF Y I25H G
Kl 47]'7\] 8 F=&9 v W& DPPH #HZ 4A

< Fig. 19 Yot B& F2EAA4 5571 571
] w2} DPPH 2tHjZ £A%0] stk 571 7
2 25 mg/mLAA] BEE FEFEES 80% ol =
PPH 2}0]d 2758 EYATE 1-10 mg/mL &=l
5 28E9 Tr«lXq S Z(p<0.05) 7P B a2A%
& YeldH, I FE ©]o] hexane, ethyl acetate, diethyl
ether BIE o2 F2]42l(p<0.05) DPPH iz 44
= BHAtk 7|80 & &z 4HEAIQ] L-ascorbic
acid®] Z4-oll= 100 pgmL =14 86.39%<] DPPH
gz &27%58 UERITH

4, DPPH U2 &7)%5°] 543 £ 8l F=
Role A2 HHEA %L%b?i 4ol e o8 =4
o] s o= Aow 4
Hot SA40] W& gujeA o] 7 /1\_]__§’1’ dAdole i EX
3} 2pake] 71e s Aol = dETlells AA At
3529 1 o)io] tr) BaEst Xwl4iko|H(National Fisheries
Research Development Institute 2013), T/} E323} 2|94k
< ksl S B33k JthRichard D 5 2008). =73 9]
2 &S o] &3 EYEolAe %*“ 4ol gz
2%l 7198 Aoz A=, 7R 100 ¢ T 3 mg
SH-% HIEFY] C(Food Table Composition 2006)S H] 53k
o8] BFEo] Bolslgle Ao Btk T o7 3]
IR 8] AEolu giksksol gk Mg A7 HA] %ot
ksl S thet HEet A ofHoh sl FE A
A= 2RO Frlsls A7 Hae A gllen, o
7+ Kim HL 5(2006)°] 52 S48 W o =57EH 80%

tlo > rlo o n°l'

100
Ba
80 ]
F =
= 60 =]
'f!E Ch Ch[- O1mg/mL
T [ d 5 mg/mL
& 40
(=] 010 mg/mL
a0 | 325 mg/mL
0

methanol n-hexane

solvent

diethyl ether ethylacetate water

Fig. 1. DPPH radical scavenging activity (RSA) of methanol extract and its fractions from ark shell, Values with different letters
(a-d) within same extraction solvent and (A-D) within same concentration indicate significant difference (0{0.05), n=3,
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Ner&} & FE2ES AF3ste DPPH o)z &ASS
A3te] Bty ou £ ATeks = ol gt AuiA|
£ Hlushz|7h gt ru g Y] Afole & FEE0I
10 mg/mL F=oA AHAAZI wet S Fo=
29.40-53.02%, A& F-9+= 9.21-25.67%2] DPPH &tz &
%S YERRATHLee DW 5 2010). & Aol 4] 3%
Mol & BIE9 e FxoA DPPH &tz 27%
(72.99%)7} vls) B sz/)7} nogruos 28 A8
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2. ABTS Z2iC|Zt AHs
ABTS &tz &A% #7153
34 ool ABTS 7} 3H4HslEd

o} F=E T2A 3 gz EFEe
A 45 4% A3E Fig. 20 YERARIT
A BT7t Z7184E ABTS oz 2A%0] =
stk AF o DPPH Uz 47 ARG =
ABTS Oz &275S Uell =t ol DPPH=
A3 f7] grZoln ABTSE ¥o|& grjZolgl=
tjZte] ztol9l, DPPHE T2 4&FA 549 ikl
=73sk=d vl ABTS+ A &54 B4 3
AT F Uth= Aol Foll 7118 wEol
THYu L 5 2002, Floegel A 5 2011). & E3I&E2 we
< FEEF vsg ABTS 2oz &4 848 YeRA
ARk, T2 EYEES WEE FEERD 92 E4S
Btk 1-10 mgmL FEA & EgE0] fFoxo=
(»<0.05) 7F¢ =2 ABTS U &A%< YeERJIS
™, 71 T3l hexane £ E0| 0 M, ethyl acetate &

-0
o=
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Holx] gttt HlEye] & FEE2 10 mgmL F=9
A A7lel wEl §38 F9= 22.80-61.10%, A F=
18.80-43.10%°] ABTS =z &7%5& UeERISH
(Lee DW % 2010), &< HxoA =z & EEES
93.38%%] ABTS &tz &AS S Bt ¥4 dxzTo
2 A8 L-ascorbic acid& 30 pg/mL FX°lA 99.29%
9] ABTS % &A% S HAth
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. Bue} F= zN E9E2 g
g. 39 YeRfITE A2 £89ES v5 o&EF
& S(optical density, OD)7} S7}3tHoH, = &
E B4 o380 72(p<0.05) M &
48E& Bom 25 mgmL =4 08749 FTHEE
UERATE & F=ol A ethyl acetate, hexane, diethyl
ether 8= O &2 Fo4R1(p<0.05) #o]& EAith &
ATelA A Bl wet REEE0 Isks A7t
Rzt ztol7t USEH, o= ksl Edo] A-go] A
S JRAIe] W, Ho] g =9 A, HitskE9
2l e 271 59 o8 713 de] A7) wEel
CKDiplock AT 1997). ¥4 tiZTZ ARE-E L-ascorbic
acid¥ 200 pg/mL FEOA 0.9449] FX& YERIT
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4. Acetylcholinesterase(AChE) X{5H &M
T z7) £¥E2] AChE A3l &4 Fig. 40 YRS

Az
100 I
80 | -]
Bbr—]
£ Bc f}':f /
o 60 ] O1mg/mL
P 7
5 mg/mL
E | Bd
a 40 010 mg/mL
325 mg/mL
20
D B Sy
methanol n-hexane diethylether ethylacetate water

solvent

Fig. 2, ABTS radical scavenging activity (RSA) of methanol extract and its fractions from ark shell, Values with different letters
(a-d) within same extraction solvent and (A-D) within same concentration indicate significant difference (0{0.05), n=3,
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1.000
Aa
=
0.800 =
Ba Ba :E:
0600 | =] Ca = ]
a ::: s ] - 01 mg/mL
© o =] Al 5 mg/mL
0.400 | EE e i
= [ 010 mg/mL
X Bb{]
0200 | C- ] (325 me/ml
0.000 = -

methanol n-hexane

solvent

diethyl ether ethyl acetate water

Fig. 3. Reducing power of methanol extract and its fractions from ark shell. Reducing power was expressed as optical density
(OD), Values with different letters (a-d) within same extraction solvent and (A-D) within same concentration indicate significant difference

(p€0.05), n=3.
100
£ 80
o
£
= Ca
T 60 | —
; [~ O1mg/mL
£ & B5 mg/mL
:-g a0 -]
[ 10 mg/mL
;,.E_, CaDaDaDa = = =
§ 20 F *7:51:_:_ ] I325mg/mL
i :
i a
o [ ]

methanol n-hexane

solvent

diethyl ether ethyl acetate water

Fig. 4. Acetylcholinesterase (AChE) inhibitory activity of methanol extract and its fractions from ark shell, Values with different letters
(a-d) within same extraction solvent and (A-D) within same concentration indicate significant difference (0¢0.05), n=3,

o). WErE FEE3} hexane £ &L x| 2 49
Z}o|E Hol|A] ko & diethyl ether, ethyl acetate2]
R3go =T olExzoz o Zylelg E3,
d1ethy1 ether 80| F2]4 0 2(p<0.05) 7 =2 A4
L}Ehﬂﬁi»t— 1, o= DPPH®} ABTS ]z &A &4
AY 59 iksks A3 Al g e BATh
]*‘ ﬂ”’ﬂhﬂ— AChE A3 45 Uehdle= 4 A
o7} Y& u|dt}y. AChE A3A| 24 = galactamine,
donepezil, rivastigmine, tacrine “5-°] FDA®l| 3]-8F]o] 1o
H(Lahiri DK 5 2002), coumarine A2 & EZo]
galactamine ¥} F-AFgF W] © 2 AChES] ZA3gtsle] A s)s)

bt 227518 7] 4] 308 7] 25 (2014)

Z o] HAE S tRollinger IM 5 2004). WekA] TheFgE
ANeE el AChE A8l A 7+ E}"kdﬁl ATEHL Jout
(Pulok KM 5 2007, Jang CH 5 2003, ljaz A ‘& 2003,
Tang XC<} Han YF 1999, Song JE9Jr Lee JS 2008) ol F
NM= 2 LHA AL JAA ot FF B} AAIRE A7
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< W=shr] 918t 418kE 37 acetylcholinesterase 4131
< AT Al EEEREH WEgE FEES AX
31, o|ZRE Aol wel hexane, diethyl ether, ethyl
acetate, 12|11 & E¥ES AUtk DPPH U &7,
ABTS &4 &A%, g o g pikshss B4 2,
Zt A& 7 B EC ATHA FUAT & 28 =l A
Hl A =t} 181} acetylcholinesterase A3}l %52 diethyl
ether £ EA FA SAHJT ol=A Fitslsat
acetylcholinesterase #1350l ¥rdsh= thefst E2E0] 9
z7oll rEol Aee FAsAT
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