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Ixeris repens is a type of halophyte that grows in high salinity sands found in coastal sand dunes and sandy shores.
This study was conducted to investigate the contents, antioxidant potency, and physiological activities of I. repens. In
analyses of general composition, carbohydrate, protein, ash, and moisture content were 57.42%, 10.48%, 11.99% and
10.29%, respectively. Potassium, calcium, sodium, and magnesium were its most prevalent minerals. The solvents
used to extract I. repens were 70% ethanol, 80% methanol, and distilled water. Among the resultant extracts, ethanol
and methanol extracts displayed higher total polyphenol and flavonoid contents than the water extract. ABTS (IC50,
0.12 mg/mL) and FRAP (0.77 mM) radical scavenging activity were highest in the water extract, while methanol
extract exhibited the strongest DPPH radical scavenging activity (IC50, 1.32 mg/mL), NO scavenging activity (IC50,
4.10 mg/mL), and reducing power (EC50, 0.14 mg/mL). Tyrosinase, elastase, and a-glucosidase inhibitory activities
were highest in the ethanol extract. The ethanol extract also possessed the most potent acetylcholinesterase inhibitory
activity. These results indicate that I. repens may be useful as an antioxidant, and a functional substance in food and
pharmaceutical materials.
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, Sl A= 5 Al E AT ol A o] A4
ol am. 3 HP”‘HHJJ% S RRE Bejo} 9l e B Fe
2] 8-5}0] 9FtH(Yook, 1997). 2 AAU M e 2 4]
85 L, Ik R A= 9], A, 29, AEFA, o)k, F
A} 5ol fopy A o] gElo] gov], YES Frgolit 714
W 22 A0 2 mol e ARESEATH(Lee et al., 2009). 51}
Holl el A= A E A (Soka, 1985; Seto et al., 1986), &=
I o] A(Kim, 1995), 3ot &K Kim et al., 2002b), A 2]
24 (Kim et al., 2002a) @ 220KLim, 1996) S-of that &7}
5@5}01 Ao} S QEAREO A R ek ARt of] TRl ghaket
LRl 2 Qe ol gl
whebA] E Aol A Sie] HE o] TheF g

AT AAEHE A A By A@
271575 k] flste] MRS SR, gk 2 )
S22 Gl R ALg o] ALHHY FE5ES A 23] o] sferA
EAN ,6“3 AFolaA] W Al EA]-L- vl B4 5] ekaks) W Al
7154 2] 7|24 B 2 Al Betast sl

o Mz Al

W A3 of] AR A58 (Ixeris repens)= 2020 6-7
A AT Ao A fFfste] ddz 24t & &
=2 pAlst] gt eSS AAT e AR A2 %
A& E471(FM700SS; Hanil, Seoul, Korea)= w7 54
225 A zo| AL5ld). SHASIEA W Al B S =
0}7] $J3}ed Folin-Ciocalteu’s reagent, gallic acid, quercetin,
2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azino-bis(3-eth-
ylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS),
2,2-diphenyl-1-picrylhydrazyl, vitamin C, mushroom tyrosi-
nase, 3,4-dihydroxy-L-phenylalamine (L-DOPA), kojic acid,
angiotensin I-converting enzyme (ACE), hippuryl-his-leu
(HHL) acetate salt, captopril, acetylcholinesterase (AChE),
acetylthiocholine iodide (ATC), 5,5 -dithio-bis-2-nitrobenzoic
acid (DTNB) 5 Sigma-Aldrich Co. (St. Louis, MO, USA)
o A EQIsto] AREslAI L. Yeast a-glucosidase, p-nitrophenol-
a-glucopyranosides= Wako Chemical Co. (Kanagawa, Japan)
ofl 4 F-2J5ko] ARESRLh T W) ME Aok 1A EF A
oS TeJstol AHgSHeI
QlH

JEIRCRCES

>
Hu

HFEH
oH

nx
0

(

o
it f”
2l ol

o2 St

AOACHI(AOAC, 1990)] w}e} 4=

=2
BYFL 105°C 7R, 232 550°C AXFahY, =
A2 Soxhlet +&H o= HA513 ) A2 Kjeldahl
R4 A el 3] of shazvol Aol vt 4%
Shoich. Bh4ake Rk R o] Fepol A 43, 8, vhl
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A u A 743
9 A|upo] kg W gho.® Lhehgich E B4.8 38] v
Z4sto] Bgho = e,
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Ao 714 Sere FAISHL LA ATAE
ofzjste] =AY ZetxnpyEEA7|(ICP-OES, (CAP-

7400DUO; Thermo Scientific Inc., Waltham, MA, USA)2 &
Akt &, Hl2E E58710 Al 0.3 g& F5t°] 10 mL
of AR} A ERN(1: DS 75t ke A7t S8 2
= wj7}4] Microwave digestion systemof| 4] 7}& 3141t 714
B3t A RE 2754 2E 50 mLE AL3F 4L 045 um
membrane filter2 oJ7}3t 5, 0|2 GE AT ZelRoplE B
B7|2 B33 7] 4 9] 5 =(mg/100 g sample)= 100 g
9] A= o] gt mg o = SHAISEO] LER Gt

AgH 2229 M=

N&urq Bi-S 27} 371R] Sl (5534, 70% ethanol, 80%
methanol)& A ’5‘}01 AguH] 252 AXsI S5
£ 8= ARG 52 A%HH] 50 gofl SFFE AR

H| 20819] k& A7}ste] autoclave (121°C)ol| A 3A17F B¢t
7ta FE3keleh 771 8 E ARESE 52 70% ethanol}

80% methanol2 % 21| 2 AR8-3Fo] A& 50 gof| ZF &4
& A& o] 208 2] §F O & 7Fste] 25°Col| A 244|752k
shaking incubator (120 rpm)of|A] &3t 2 o= &=
23} A2 2253 Y45 2] 7| (SUPRA 30K; Hanil)o) A
AAEE](1,800 g, 304)5t0] /5 -2 o] 2] (Whatman no. 1)
2 T3t T ool 3]2=5}9IT}, Qo] R Zhzko] 2EE S 7)ot
F5otaL, AT 30 -20°C W-s- ool BshHA| 74% Al
Aol ARg-5F3IT
ME =X

Zy 2259 Mz MAA(JC801; Color Techno System
Co., Ltd., Tokyo, Japan)S ARE-310] L (Yx), a (A=) W b
(S 2ok 415 5 331 Wore] 2% 7 2

43S e ITh 24 Al ARESE 35 WA T(calibration
plate)t LZ}o] 96.5, agk2-0.13, b3S -0.050] i c).

£ 2oz o Satw-olc oY 53

AL 529 F E99s & 5742 Folin-Denis ¥
oF7F &3t Shetty et al. (1995)94 H o] %—a}o:] ES uo}m
- 24 A1 Z(1 mL)ol| 95% et
d0] 2313k 5 50% F olm—Clocalteu reagent 0.5 mLE A
ol Al SEZEHESAIFA T 79l 5% Na,CO, 8 1 mLE 7t
T Ae %P of| A TAIZE E<t RESAI 7 & —‘?‘—**J*Eﬂ](Opn-
zen Pop; B, Seoul, Korea)& ©]-8-5}0] T}2} 725 nmoj| A
BrE 5 43]' Atk olu] EEHHFTAL gallic acidS E&
Az ARgSto] AR 0] F Ee] s ok ARSIl AL gallic
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acid equivalents (mg GAE/g extract)= e 31ct.

Z ZTtR 0|E 3RS Moreno et al. (2000)2] HHS- oF
7+ ¥ g sto] ofgjel o] A3t 2 A& -8-9H(0.5 mL)o]|
1.5 mL, 95% ogF&E &33t tf3 0.1 mL, 10% aluminum
nitrate®} 0.1 mL, 1 M potassium acetateS x}&| 2 7}5f0] &
et & Aol A 387 BESAIX] the S 2.8 mLE 715t
o 3t & Ao A 3027t BEEAIX] = 5 415 nmof| A

E=E 2739k Querceting FEEYR ALG3H] 5
FYNOR AYE BE FHORRE F Hehaieo|S Y

ABTS )zt AAE4-2 ABTS radical decolorization as-
say (Re et al., 1999) WIS o] &3] =435} 7.4 mM2]
ABTS®} 2.6 mM potassium persulfateS 5o S315}0] A2
koA 244)7F £t WA5}0] radicald FAAIY THE Al
3] 270 ABTS €42 734 nmol| A S4%=7} 1.000+0.030
(mean +SD)7} ¥]%=% phosphate-buffered saline (pH 7.4)&
2 3JAste] AMgSERITE 5+ 50 plofl ABTS &4 950 pL
£ H7tsto] ehaxoll A 1022 REGAIXL 3 734 nmof| A S8 =
2 273}o] A444], ABTS ek} 2:7184(%)=[(Control,,-
Sample . )/Control ] X 10001 o|ste] ZAe ARESISITH
IC,, value (half maximal inhibitory concentration value)=
50%2] ABTS #tt|zd 274248 Uehdl= AlRe sk(my
mL)= st

AR A B el skl ARgabriziel
DPPHE AHE3H 2ht]d A8 0] £ Leeetal. (2017)9]
wplel wek 23k, 2 AR (1S mL)e] B9 0.4 mM
DPPH radical ethanolic solution (1.5 mL)¥} Z3}5}31, 37°Col|
A 3087 BESAIZL 3, 3H 516 nmol A SEES S5
t}. DPPH 2}t]Z- 47242 ofde] A4H4], DPPH 2tjz
224 (%)=[(Control, -Sample,,.)/Control, _]x1000] 25}
o B4& AHEstel e, IC,  value (mg/mL)= 50%2] DPPH
A7 S e A R0 SEmgml)R A olsl et of
o2 (Control, )= Al 249 thAl EF 0] 252 15}l
AT SUEE Uehieleh. 2 AR obiAlg AATAL
mM NaNO, Lol | mLof| &% =2 A& 1 mLE 75k
369719 0.1 N HCI (pH 1.2) &4 A}g-510] HR-S- g0 0] pH
£ 77t 128 24T b whgBole] H]E 10 mLe 5t
o}, o] FA gk th3 37°CollA] TAIRE REZAIA 2 BRS84S
247+ 1 mLA F8}aL o] 7)ol 2% AR 5 mLE H7}3k o
Griess Al2F(30% AR 2 Z+2F 2A|38F 1% sulfanilic acid2}
1% naphthylamine2 1:182 23}) 0.5 mLE 7}sko] & E3hA]|
2 ok Aol A 15537 AN & E3E A1 S AR5
520 nmollA| § =S 4510l BETH: ob MRS Tt
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d
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o, BT GriessAloF 4l S54-5 0.5 mLE 7ksto] A7)
o} 51 Aelgick. ok ArHE-E A RS A7k 7
F-oF H7IoHA] b2 7] WlEg =2 e it oA &
A8 (%)=[1-(A-C)/B] % 100, (A, 1 mM nitrite o] A2
£ A7’ 53 5; B, | mM nitrite 8919 F8%=; C, A &2 &
F). IC,, value (mg/mL)= 50%2] obAANY 27848 1
Ehfl= Al29] = (mg/mL)= 4 &5kt

2= (reducing power)< Oyaizu (1988)2] WS UF 4+
A3t Lee et al. (2017)9] Wy oz 2H43513c) 2 Al7-g-o)
(I mL)o| 1 mL2] 0.2 M sodium phosphate $£+5-2(pH 6.6)
I 1 mLe] 1% (w/v) potassium ferricyanide-S | 2 715}
Z3kgt &, 50°Ce) 2ol 4] 204 FRtF HSAIF L. o] ¥E
Sollof] 1 mLe] 10% (w/v) trichloroacetic acid (TCA)E 7}
o] Wh3-2 FAIAZ &, 4=E(1,890 g 10:2)3k3th 45
o 1.5 mLef| 1.5 mLe] 574 2} 0.3 mLY] 0.1% (w/v) ferric
chloride §4& E33}0], 103 52k AlLolx] G2 3, 54
700 nmoll ] FHES 24sto] B2 o tehson,
Bt w25 gdgo] & AS ou|gith EC,, value (half
maximal effective concentration value)= S33= 4ol 0.55
Uehiie AR ] S (mgmD) elstelrt

FRAP (ferric reducing antioxidant power)of| &J3t 2+ =
A2 Benzie and Strain (1996)2] WH-2 A8-5k0] =431
t}. 300 mM acetate buffer (pH 3.6), 40 mM HCIlo] 83}t 10
mM TPTZ (2,4,6-tripyridyl-s-triazine) % 20 mM FeCl,"6H,0
= 7171 10:1:1 (viviv)Q] Bl &2 &3Fslo] FRAP AJ2FS A%
ShQIT. o]oj A o g 7HA] F= O] Al 0.15 mLe} 3.0 mL2
FRAP A|oFS E3}sto] 37°CollA] 5%t BHE-AIZ] £ 593 nm
oA FF=E SHsIUTh FeSO, TH,0E =4 E AR
sho] U o R A2 3 HeFA O 2 RE] FRAP valve
(mM)E A4bstelc.
Tyrosinase Mahi&y

7} Al 78919 tyrosinase A&/ Tida et al. (1995)2] v
B9 tha 5to] tha3t o] 275sck 300 uLe) AlR-§

no

]

~
(=]

©] 50 mM phosphate buffer (pH6.8)& &3}s}o] A0 4 30
5 A v W& AAIRE %, 300 pLe] 10 mM L-DOPA
SHZ 7hsto], I 475 nmeofl A 2082 ¢ 12 (HEH o A
/3% dopachrome®] SF=5 HUEFstHA S4 s3It
Tyrosinase #13}&/3(%)2 th2 4, Tyrosinase inhibitory ac-
tivity (%)=[(Control,,.-Sample,.)/Control, ] X 1005 &5}
AATelick. o714 tET(Control, )= AR T S54S
7Fste] 4% FF=E ofn|skait

Elastase Mafiigtd =H

Elastase A 3[|&43-& Kraunsoe et al. (1996)2] o] w2} =
31T}, 2, 50 mM Tris-HCI buffer (pH 8.2) 90 uLo]| A&
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10 puL2} elastase (1 unit/mL) 50 pL& P17 2 2313 5§ A2
of| A 10E7F A8k o 71291 0.5 mM N-succinyl-Ala-Ala-
Ala-p-nitroaniline 50 pL& 71510 314 415 nmoj| 4| 202 &
ot 17 7HA 0 72 535 =A435}%th Elastase A sj&A-S o
2-9] 4], Elastase inhibition activity (%)=[1-S(OD,, . -OD, )
/C(OD,, -OD, )]x 10023 AAHIATHS, AR H7H7e]
B C Az 54 DW 7] §95)
a—Glucosidase Mat&d &3

ZF A 79 a-glucosidase #]3}|&4d-> Watanabe et al. (1997)
9] chromogenic assay®¥oll w2} p-nitrophenol glucosideE
o] g3t =435I} Yeast o-glucosidasesS WH-8-4(100
mM phosphate buffer, pH 7.0, 0.2% bovine serum albumin
2 0.02% NaN,)ol| 3501 0.7 UmLZ A 23] ahgoloz
ARESFR AL, 7188912 ponitrophenyl-o-glucopyranoside (5
mM)& &L W3-8 o] 5o A A z5kGich Bhe-2 Bag
o 100 WLo} A 288 20 uLE wello] @12 E3t510] 405 nm
ol A SF=(time zero)E S5kt A-2olA4] 581t incu-
bation? T2, 71884 100 pLE H7Fste] A2ofA 5&1t
incubation$t & S5 A5t S71E o= HIE A
Absteiet. oju A3l o] 7o 2= g-glucosidase A3l A=
0"34 Zl acaroboseS AME-SHACH aATA O A== e
105/ CON-
ANE 27

a-glucosidase inhibitory activity (%o)=[1-(Sample
trol, )] < 1009] whe} AH=3}31 m, control--
o] = W} gha UrEhli 2l
AChE Xoff &d =H
7} A|#2] AChE #]3l| 242 Ellman (1961)2] ¥#H< tha

1o
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CRER LT 745

TA5k] 24519 T) 96 well plate©l| 100 mM phosphate buf-
fer (pH 8.0) 50 pL, A& &4 25 uL, AChE (0.25 Unit/mL)
25 uLE A7ksko] 2 23t § A-LollA 1027 F |8t v,
10 mM DTNB 125 pL¢} 75 mM acetythiocholine iodide 25
uLE 7Fsto] ah 412 nmollA] 10827 S F=E S35k
7He &8 WIS Akt Ao Asjd e ok
< 2], Acetylcholinesterase inhibitory activity(%)=[100-(ST/
CT)] 1003} 20] AHESISACHST, K52 4 shofl 2] e
= CT, A8 287}70] 27]uhe ),
Sz

A3 A3}= SPSS 22.0 package program (SPSS Inc., Chi-
cago, IL, USA) o 2 BA| A 2]slo] 33] 243t 7ho] B+ %
ZHz2 etk ZF A8 7Fe] 8ol AAL BEALR A
(ANOVA)Z 3t & P<0.05 4=&°] 4] Duncan’s multiple range
testoll T2} 241510l AR 7F-§01 2fo] 2 HZBHAh

F2F

|:|0II

271
el

T}= Table 13} 2t} A&

2 rlr

L
IJB. rlO P HE F_NL,

1 skl AR B AR Ziiﬁ}
o] AR Aol ARg-sk . 1 2
&HH’H #—‘:#%L%ki 10.29%, 22 10.84%, = 1
9.46%, 23]+ 11.99%, Th3ha-2 57.42%5 LFEF T
AAIEO] O olHLA O B El=BHE-S A 95} X3 E FeFo
A 2 A e A2 0 & A 9l Uk(Yang, 2011),
o 35 23, 2P gl =AY e 2 Aol 7t

T aE X -

OU‘.

= Hl-l‘

Table 1. Proximate composition of Ixeris repens (%)
Sample Moisture Ash Crude protein Crude lipid Carbohydrate
Ixeris repens 10.29+0.14" 11.9940.03 10.84+0.02 9.46+1.22 57.42+1.07
Values are mean+SD (n=3).

Table 2. Mineral contents of Ixeris repens (mg/100 g)
Sample Na Mg Ca Fe Cu Zn K

Ixeris repens 343.63+13.40" 320.40+9.06 571.98+41.13 8.56+0.21 5.57+0.09 0.54+0.02  3.38+0.08 2255.11+123.20

Values are mean+SD (n=3).

Table 3. Comparison of the extraction yields and color values of various solvent extracts from Ixeris epens

) Color value
Sample Yield (%) X
Lightness (L) Redness (a) Yellowness (b)
70% EtOH extract 33.76 67.4310.07>'2 15.4110.06° 82.97+0.132
80% MeOH extract 33.82 74.1110.032 12.7240.02° 52.96+0.02°
Water extract 32.77 64.60+0.07°¢ 14.5910.04° 63.03+0.02°

Value are mean£SD (n=3). 2Means with different letters in a column are significantly different at P<0.05 by Duncan's multiple range test.



746 U724 - oA

glo] FARSE 2 o & SRl Qi) A o] 714 ks &
A3k A= Table 2] Ureb $ich. &8 100 goll $-7-= o
= HEF(Na), nh1vls(Mg), Z24(Ca), '7HMn), Z(Fe),
T2](Cu), oF(Zn) E ZAE(K)Y T A% A1}, gl
2,255.11 mg/100 g &2 7P =2 o2 Ut sich. F317
B 52 S 4E0® 571.98 mgo|aL, AlHA ofst= UE
£ 343.63 mg, 1} 14|45 320.40 mg, 47+ 8.56 mg, A 5.57 mg,
o}¢d 3.38 mg, 2] 0.54 mg =0 = UEpyiTh JA8AE2 A
H, A 2 W 50] A54]9] dto] St WollA] Akt W
B AR 28 ndlo] o ehrE o] e AR U
A 9t} Yang (2011)2 G4 41E2] S5ol whet de 2 o)y
& e 2fo)7F AR L SAdA o) vl AA| A o= YEE F
ol =11 Zg, Zw Y vutdlw 59 ndl" gl =4 Y
Ehup= o g Hustloh AGek o) 7714 o 54 A
Yang (2011)9] ®11e} fASHA Zg, 2, UEF 2 vk
& ool k2 vu| gl Y55 ol dpEe] = A
© &2 RIE ot

pabt 3520 48 Y ME

=

A o] SE o] Sl e @ 8RS U
3|53517] 98l 70% EtOH, 80% MeOH ¥ 2542 22 &
w2 ARgalo] ZH7e] A4HlT) 2EES Az A%
A F===29 & 9 M= 54 Arh= Table 37} £t} EtOH
5 AE A FEBO S8 33.76%, MeOHS A
e 7ol 33.82%, S FE AR L0 FEFR 1A
= 32.77%= Jepyith 7 Sufjof] whE A 559 4
S sk 258 I Aol gl Aoz ERIE
AU FEEe] MRS HIL EAT 23, WES e
L (lightness)3t2] 7% EtOH &5 54 2559
247y 67.43 X 64.600 2 o AR LER] © U, MeOH
FEES TANR I 3255 5 7M 52 = B3lom,
7} 7V 2ol 941 Zfol & EeH(P<0.05). AN E=E L
ElUl+= a (redness)df-2 EtOH :&&0| 15412 714 =941,
MeOH 50| 12.722 7H Woeh, B8 SAI= 2 Liehil b
(vellowness)Zt= MeOH F+&50] 52.96°2.2 714 WFoLt
EtOH ¥ S5 3252 82.97 4 63.030.2 & 7h et
Vol olefe AThe Hah 2EE Ax A 25w U
= Gl uhe} s 2ol T-fElo] Q= ThFe HA A d A
2JEH 0] 85 5 8 85 F0] Aolo] uje} 2t 2E
A o] Fofe m Rtk Baret AR ohe A o= A7 TH(Lee
etal., 2017, 2020).

ot = O

L

—
[e]

T

2407 2520 & BalHs ¥ & Satuols
Stk
oo

Wl 228 A2 A 33 SolE B 22EE B
=
=

Zejos 9§ Sehico|= ake 247 ATH: Table 49}
ek B AS 0% BOHR F23F AZ0H 2229 %

- YAE - AAY -S4

- 718

N Ut

2 2] W35 g2 56.57 mg GAE/go| 12, 80% MeOH 74454}
FEE2 6236 mg GAE/g, 375 Asuh] 28-S 49.08
mg GAE/g2 SRRIEQIth. &, AguH F5E9] Z#s 3
&& MeOH>EtOH>5-7> 38 <02 F Se|9& o
o] w7l YERHTE. Yang (2011)9] AfiQE Aol A}AY3k=
28%2] AA o] TR Aol sk FAA =] ol
2t & Z2)9|% ghol 11.7-145.6 mg GAE/gdl A 0.2 dej A
Itk 21 Fol| A sd5l7 145.6, AE 7 117.5, 8]+ 96.5, 21}
71 59.7 mg GAE/gC 2 =& Ee|al&S ohshal Sl A
2 RuEo]#] Qlth(Yang, 2011). 0]9} Zro] GAAlEo] 2wt
SgAEET HEd ke ol w2 7

o 23} CHAMRES Tk Gt 917 whEel Aow A
a2 QJtk(Yang, 2011). $HH, E2tE o] E+= 5= anthocyani-
dins, flavonols, flavones, cathechins ¥ flavanones 5 & -
AE|o] 9111 71 Fo| utet 5% Heh o =i A} o)
e A S 2L Sl A o= A SltH(Middleton and
Kandaswami, 1994). 215 80| whe} 254 A%uty] 3%
=9 & SohiH ol gFS 7% A3, 70% EtOH 5+
7} 80% MeOH =& 217+ 113.85 mg QE/g ¥ 102.05 mg
QE/gOR & Zehuico|S Faake e o, 3575 5
S5 69.40 mg QE/g . &2 thE F&-8uljof] H]sto] AejA o
2 Ure gh9ere Urehi9lth. nhebi AZHH 22 E A% A
Zzgulof 2 % Sehio|= e 22 ulo] ujel £
9 H9l Hol7h = A0 HZIEITE GHAR F AUZ, B
A A, =H] 7 2 s ete] lut £7]9] & EetE o=
SRS 14.7-38.1 9 2.56-6.6 mg QE/g O & GAAIES] 9l
A S F S0 =5 okl Qe Aoz oA vt
(Kim and Cha, 2017). whebA] 4284 Q] & S 0| = 3
oS 9] 4%:0] QAIA BT} ] i) K ALl T10] & Bete
o| Jhgo] ¥53] w2 AR LBt

Table 4. Total polyphenol and flavonoid contents of various sol-
vent extracts from Ixeris repens

Total polyphenol Total flavonoid

Sample

(mg GAE/g)' (mg QE/gy?
70% EtOH extract 56.57+1.17°%4 113.8516.672
80% MeOH extract 62.36+1.182 102.05+2.16°
Water extract 49.08+1.26° 69.40+2.44¢

IGAE, gallic acid equivalent mg/g. *QE, quercetin equivalent
mg/g. *Values are mean+SD (n=3). “Means with different letters in
a column are significantly different at P<0.05 by Duncan's multiple
range test.
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7] $13t¢4 70% EtOH, 80% MeOH ¥ F-7~5 A3 A &Ht
7 %259 ABTS % DPPH 2}t]Z 472, nitrite 22742
/d, 2+¥le] W FRAPE 57 3F A1}= Table 5o et et 4
9] $E 89| ABTS ehelz £4BH(C,)S 543 21,
EtOH %52 0.40 mg/mL, MeOH %52 0.21 mg/mL,
Z75 3252 0.12 mg/mLE Yeh), ABTS 2oz 27%
JE SHI>MeOH>EtOH 3= 08 w2 0= 29|
H]it} E3] SH4 FEE2 positive control 21 ascorbic acid
(IC,,, 0.30 mg/mL)%} H] W 5}of OF 250} -2 ABTS 2]z 4
AT sk gl 202 Selelgle).

7} 2280 ¥ Jul9) S E0) DPPH iz 4712
(IC,)& =743 A7 EtOH #5582 1.47 mg/mLo| 12, MeOH
FEE2 131 mgnl, 75 FEE522.02 mg/mL o & e
i}, DPPH zttjZt AAZAL MeOH>EIOH>SH4 55
o7 & Aog Ik o|H3t A= positive con-
trol?] ascorbic acid2] DPPH zft]Zt £2AZ(IC, , 0.13 mg/
mL)of| B]s}o] oF 1/100]5}2] W2 &g Ql A 0= SRIE| et
thefet A A E el MeOH 5=5-5(0.2 mg)©| DPPH 2tz
2AGEL AAAEY Sl whet 1.4-87.5%% ~AZH 9
Aol 7HEE- A 0. 2 oo A Qlth(Yang, 2011). TheFet YA =
FolA S, S, AMElE, ArE, sigs), AR
5 255 = 0.1 mg/mLoj| A DPPH 2ht]Z 224 2Hd60% ©]
3ol & e Uetl= A o= odefA glck(Jiratchayama-
ethasakul et al., 2020).

Mzl 2B niite AABHIC,)S ZHT ATt
EtOH %52 4.19 mg/mLo|17, MeOH #5552 4.10 mg/
mL, 37T FE2E2 591 mg/mLE UEL, positive control
%l ascorbic acid (IC,, 0.69 mg/mL)2} H]15}to] oF 1/6 %1$-9]
nitrite 47|84 0] ZAfale 7102 SholE|Qic), 3hH, 7+ 2%
&1l(MeOH, EtOH, -0l w2 A58k F+559] ghel
(EC,)& £-413 713} EtOH 2 MeOH 22 29| 219121:2.0.14
mg/mLE 5Yst3 o, SHG 552 0.18 mg/mLE Kt
2o S Hlok 3 FRAP 404 = EtOH 552
1.17 mM, MeOH #&&2 097 mM, 75 552 0.77
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mM= 3ol o], N4H}7 9] FRAP values= EtOH>MeOH>
ZR4 225 407 FRAP value7} =9ttt o7y i%ut
7 EtOH #&+&-2 FeSO, (FRAP value, 1.00 mM) Et} =2
A0 2 SRIE| It o]/fe] AGut ] Akt &4 dats &
el ABTS etz A8/ 57 555; DPPH 2t
oz &AL 9 nitrite 2A S-S MeOH 2+ 2Hel=l2
EtOH 2 MeOH =5 FRAP value= EtOH =59 714
0 Ao egtou), 33800l 12 s B4 Aol
= 3] 2 Ao & FlE gt

UL £EE9| tyrosinase Y elastase Xsl &4

LM 3559 tyrosinase X elastase 432+ of| Tzl H]
A A= Table 62 Zth. 2F 2580 ¥ AG8H] 5
=9] tyrosinase A &= theh ol A SA A3}, 70%
EtOH &= 9] tyrosinase 4|32/ (IC, )<= 0.40 mg/mLo] 1L,
80% MeOH %222 2,14 mg/mL, 274> 224 .75 mg/
mLZ &91%] 0], tyrosinase A 3| &4 EtOH>%-+4>MeOH
FEE 2R 22 J0% IjIEitt 54| EtOH F5&2
MeOH 9 F574= F=°f Blsto] tyrosinase A3 (IC,)
Tt oF 15 AS= 99| 3714 &l 55 FollA A&
go] 7 =& A2 eIt Tyrosinase«= 19| 33| 7]
Aol EAsH= Wekle Ao Eo) A tyrosineS: AFSIA| A He}
Hol S ST = BaRA o] 59 B4 oAl= 7 v
W3} 15} ER]of) v Z= 2.3k 2 0 & efA] QltH(Choi et al.,
2011). whepA] 2] 5o Wepd Aas Z2; o] 9l oA ef HAdgh
o] Qli= tyrosinase A A= o5t W 3P Fofol A
plo] F7kshz Aot X thefet A Ao T Aol

29 A%, ALE, feE, YA, 7heAsdgol 9
A7 8o 55 1 mg/mLof|A ¢F 50-60% tyrosinase A
Al o] Sl Ao 7 B E o] Qlt(Jiratchayamaethasakul et
al., 2020). 7172} chekst Ay A& 2] tyrosinase A 3lEH43
= H|us i ZHEHH] EtOH 552 255 %= 0.4 mg/mL
of| 4] 50%9] tyrosinase BHd= A sl F L= w9~ =2 A B2
= 7HA AL Qe A o= A7)

Table 5. Antioxidant activities of various solvent extracts from Ixeris repens

Sample ABTS 1 DPPH NO Reducing powezr FRAP value
(IC,, mg/mL) (IC,,, mg/mL) (IC,,, mg/mL) (EC,,, mg/mL) (mM)
70% EtOH extract 0.40+0.01a34 1.47+0.07° 4.19+0.29° 0.14£0.00° 1.17+0.10°
80% MeOH extract 0.21+0.01° 1.31£0.03¢ 4.10£0.67° 0.14+0.00° 0.97+0.01°
Water extract 0.12£0.00° 2.0210.102 5.91£0.102 0.18£0.002 0.77£0.01°¢
Ascorbic acid 0.30£0.01 0.13£0.01 0.69+0.01 0.02+0.00 1.00£0.01°

'The 50% inhibitory concentration (IC, ) values (mg/mL) were calculated from a log dose inhibition curve. °EC_ value for reducing power

is expressed as the effective concentration at which the absorbance is 0.5. 3Values are mean+SD (n=3). “Means with different letters in
a column are significantly different at P<0.05 by Duncan's multiple range test. *The positive control for FRAP was used FeSO,. ABTS,
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt; DPPH, 2,2-diphenyl-1-picrylhydrazyl; NO, nitric oxide; FRAP,

ferric reducing antioxidant power.
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AGuH] F559] elastase Ao &/dS ThtRE S0l A
A%k A3}, BOH %29 IC_ = 0.16 mg/mLo| 12, MeOH 3
&4 0.17 mg/mL, 575 FE55-2 0.24 mg/mLE
%o EtOH> MeOH>Z5H <=0 2 elastase A sl|&Ao] =&
A0 2 Uetyith webA ZAG8H 9 elastase A& =
Sofol] uh2 Asfa- ] 2ol A ERLEA] S A0 2 5
15|91, Blastasels 713:9] 213] v 7] ehe} & A5z 7]
7 ARl elastin®] w-3fjof] Trofah, A2 elasting -3
Sz W E A 9 4 SO SHUR o4 A |A = B0 &
ob#) 7] ko] 442 Yslo] Hni, ure] 25 W ke
24 T2 ATl S E Ts aaso|th(Lee, 2014).
w24 elastase A3l &4 EAL gito] FE55 /A= &
T7E Qo] 7154 S YRR AL ok GAAE 22
9] kst 9 Ae|gAgof| #et Aol A FEut, AA, B
WA A, AEE, gt B HYol 652 5= | mg/mL -5
o) A 53-78%2] elastase A 3fj&4d o] X 11%| ¥ c}(Jiratchaya-
maethasakul et al., 2020). whehx] A8} 919 A=
9] elastase A 2L vl HH M8} Q] elastase A3

=

=
=
il
[e]
L

FH(IC,,, 0.16 mg/mL)2 W9 & FHFo] &5k Zo&
ehtet.
HEHIH FE29| a—glucosidase 2 AChE X{H
=S|

= O

A1 S22 50 ol thet Al A Slsb] 9
sto] EtOH, MeOH 2 SH42 253 ALuly) 2253
% %%, 0.9 mg/mL)2| o-glucosidase #]3l] T4 =43 4
T}i= Fig. 13} Zth. BtOH F3E9] A4 33.91%°]%

= =11 O

O}, MeOH &5 1147%, 557 5282 8.03%= &
olzlo] EtOH>MeOH>%74 £9 2 a-glucosidase #]3l&
Kol & Aom Uelith T T el A4
£ Agtow ojghgo] £ nET Alee] 2|%o] uE ciet
R aPgEo R Qg Bl 2 T Hl9 tat Aol
(Ali et al., 2017). a-Glucosidase+= 4274 2] brush-border
membraneo]| EA|5h= E4AZ SAE T AES 23

e o Bests 9ee gt

Table 6. Tyrosinase and elastase inhibitory activities of various sol-
vent extracts from Ixeris repens

Sample Tyrosinase Elastase
(IC,,, mg/mL)' (IC,, mg/mL)
70% EtOH extract 0.40+0.04¢2° 0.16£0.00°
80% MeOH extract 2.14£0.152 0.17+0.01°
Water extract 1.7520.09° 0.2440.05°

'"The 50% inhibitory concentration (IC,)) values (mg/mL) were
calculated from a log dose inhibition curve. *Values are mean+SD
(n=3). 3Means with different letters in a column are significantly
different at P<0.05 by Duncan's multiple range test.

e R

80
T [ AChE
I o-glucosidase
60 [
S
c
LS 40
S
<
£
20
: i rﬁi

70% EtOH 80% MeOH Water

Fig. 1. Acetylcholinesterase (AChE) and a-glucosidase inhibitory
activities of various solvent extracts from Ixeris repens. The values
are expressed as the mean+SD (n=3 per group).

A

21Ql A axo|th(Kim et al,, 2014). A= 5 dds), A
73, A% 4 Aol MeOH F==(1 mg)e 80-100%2] 3=
2 g-glucosidase A AL 2E1 Q= Aoz deA ot
] &, AZEALZ, A7Rn|Re] 9 e8] 7| U= A4 EtOH
F259] o-glucosidase AT} ARG A0 2 epytt
(Yang, 2011).

AEHH] =250 g 9] acetyleoline 5= -F-2] & ¢
248 3el8l7] lslo] EIOH, McOH 2 %542 %5 70
£013] 2282] ACKE A52-4S 24lo] 1 AE Fig |
off LR Rct. 7 ALU1T 22 | mgmLe] H% o
Al ACHE AjseH4 & 243 A7), BOH 3229] Aaj24
£ 63.66%0] 9100, MeOH B 574 2280 Asjari e
1-4% A5 /o] nju|gk A o & eI let. A o] &+ F
Q1 Gz=sto]m - A A2 0] Bt o3 A7 |34 =
sho 2 AR 7R Aokt iy 71} fRlo] Bre A QIA| A
Tk, dzsto|u ] 2219 H o= A HE £4 <l acetylcoline
o] Aadeloll vlske] 50% olst® sl Ao ® deA
Qlth. AChEQ] 4 &40 Z71514 acetylcoline2 233l L
FEE AaA7|L 9] BhE-S Sl AP S =
gstol 7|ele] AT Gurskehy oeiA glck(Talesa, 2001).
wfebA) Kol A acetyleoline®] 55 712 9127154 w3
o} AFHA7} Q= Ao® BTE|e] 9JtkSon et al., 2016).
Jeon et al. (2012)9] 327 28% 2 <ol TgE Aol ot
21 7} s 2 79| EtOH $%-5(0.01 mg/mL)2] AChE #|3{j&
ST A3, FHls9] A/ o] 30.2%, A 26.6%, 4]
25.3%, Z-&ul 23.4%, el 21.7%, F+82]0] 2 20.4%
0] 19.9%% & 729 31277} 20% ©]A4F2] AChE A 3f|
vERdck B skt $HH, Song et al. (2010)2 <=
, &, A, A 5] vEhs 255 (1 mg/mL)
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AChE /-2 40-60% A sigtetarl B askqick wpebs 24 325
9] 5= % AChE Asi&/d& arefshd A&Hk] EtOH 5
220 9o Ful4 W H2R MO BT 35 Hoj &
& AChE Aafed Uell= 2o= 2Rl% lth(Song et al,
2010; Jeon et al., 2012).

2 Aol A siQbARROl A AlSH= A E ] AEE 9] o]
sksha 54, ikeHd 9 Ael7lsdE sk flste] A
ZHF o] AN E W R8-S FA skl a9 EtOH,
MeOH % &7 F=a= Al=xsto] itz ol e g
<= A Eokeh AL Y] B ok A A 4,
UEF 9 ntadle ool w12, 24 5
50-62 mg GAE/g, & ZetE =0] == 69-114 mg QE/g= A
st &4 o] o gHrE o] Sl A 2= 291E it ABTS 2ir
4 a7s 574 AR IC #hel TR F==°14 0.12 mg/mL
2 7P g4o] #34aL, DPPH 2|2 £275-& MeOH 5+
(1.31 mg/mL)®] 7} =7 YR TE NO (nitric oxide) 4715
W $9I2LS BOH 2 McOH #250] £9101 FRAP gHe
SR 22 & ACR BT A9 tyros-
inase ¥ elastase A/ &J(IC, )= 543t A3}, EtOH F5+=
o| A ZFz}F0.40 mg/mL 2 1.16 mg/mLE 714 =] Yepyta,
ACHE #3&4 % EtOH &= 1 mg/mL5EoA] 63.66%=
71 = A0 SelEgich ol4be] Al AolA] An}7)
1= 94 A8 TS ZHAE ACR AR E S, tyrosinase,
elastase, AChE %! a-glucosidase A3l &4 EtOH F+&=0°|
7 =& AR YEsit wheba] AEak EtOH 252
w5 wjel gl =2 704 a9 QIR 757N Bt ol Al
Aol ZAE 7HsAdo] o B® F7HAQl A7t 2
2 W7o,

o

o N
et ofr
>.i o_>i2
|o

Al AL

o] E-2 20214 % FAYSHI SAITSIAT A S
#1929 2l3ko] 75 ik
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