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379 8
97t 2282 FEATOR TP, 2AUAR A% 92 557 A8 o wE AR§ oF} 4B

7l & & of
B ol e A (Codium fragile) S Fa4dEo=2 Xddsts ZuAHXE <3t d=4 557 Ag o
e A58 A= gk Heolrt,

B oo J7(Codium fragilea) FF5S FaARoR I3 2 ANARZ AT G54 A9 o wx
A 7E ZAE B3 AoRA, BE MASHAE A FEES IIEE AR R e =4 557 2
go] o e Ang AR BF et Y] 357 AEe] FREe Y, A, A 13AY, W4
S, A%, AVIF, v A o 28 9 IR RS Sol

g, Hr v AEA] (Particulate Matter, PM)e] &X=7F S7kstal A &7]3ko] Frbgel whe} Al o gk

QNG B Aol F7A8w Qe Al Kin 5, 2017). WADAL Selitebel o stk @A o
gov], d=¥E Bash % AUAY L BEF folx WA FAle G wgm, Aol e
E. co] 3% s vARAe Fa wa 99lez nuHT I (yung, 2016).
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offt
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o
o
>
o
o
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N
N
il

ZUARA (P, 5) = &7198H4 AFe] 2.5 pm o]skel vARAIS oujsis, 7] o9 EAdelA A3 wiE

HolAE 1 e@dEAd g7l ukgEle] AAEE 23 gr7]ed EEWN0;, SO,  NH4
polyacromat ichydrocarbon(PAH), quinone %5)°¢] & o]&t(Kim 5, 2017, Lippmann 5, 2003). A|ARA7]F
(World Health Organization, 2013)°l &J3}H, PMy(371998% A&o] 10 um ©]3stQl mAHA])e] 7] w&d

A 573 A" A3} AbdEo] TN =, Plhse olRT ¥ Ak 93 QAR AE$ria Bl
9tH(Block 5, 2009).

-

A8 510 pg/molste]l WAL ; Aue Ba Al 57b AHsEH 25 pg/molsis

B3, 0.1 pg/me AE SN FuEl B nARAT Aol FNAAL A, FE - FAAE
= [e)
°© =

A AR S e 22 g 71l ofsiM Al HE ¢ flen, A de

3], Adlel HZRR mAMAE ks 2EY 29 dF WS fFEsta S5 2 =3 A%

S fridshe Zlo® BHauwa qvk(Myung, 2016). B3, FALIANEE AAW I3 ¥ G (Blood-Brain
Barrier; BBB)& MAA @i= Hz A4 =9 & ¢ lon, A4S Y= d o

o =M ‘1]/\ﬂO}H’_/\ﬂE(Microgl131)E 243 8}slo] pro-inflammatory cytokines &= AJAHSH
E3ta o volrt JIAAFeE fEete AR BiEAth(Block, 2004). webA, o] g WA
R QAW Absd 2Efs oA 2 GSNEE AAAA = 7 e A AF AAe] dig A

A
N
3
e

!
I AtHLee &, 2017). BZ(Codium fragile) W3 ZolM = AlG
W SR (EAZE 92T, B v F G, dlE. vithe
%' (Sea staghorn, H}the] ApsEyoletar s}y, A2 (Codium fragile)S
dFom FolrJol, Afolol B HfHH kel dE] #xeE Fow &
Zhe gEvetel A FAFE A&, "—F%P—i AHE-Elom ‘é

ol Agom AEEI Q. P E

geFt el F4E X e Ae® Rusa vk(lee 5, 2017; Moon 5, 2018). Yoon (2011)4 il
of WEw HZ 96% ErE FEES A E(Raw264.7)ol A N ATEFel 8] LHE ua]d AIgih-
2(Cyclooxygenase-2, C0X-2), AF3}& A A @A (inducible nitiric oxide synthase, iNOS), % £ A} 2l

olﬂ
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o B dHeE Sedte S A FHLAY VA 2 225 dAEE 745 W UldA] st wE 2§80
7}sshe.

<AAN 1> 34 (Codium fragile) FEE9 AZ ¢ FHFEA

1.1 B2 (Codium fragile) 3&E2 A=

2 A3 HA(Codium fragile)& A oA AFAE AE ALY, A& 2 EFES AAS Y] )
o FAsta =A7AZ7](11shin Lab Co., Ltd., Yangju, Korea)olX AZXAZ & Ea3lste] WEr Aot
AzdE A= 20 g A4 2(EFFT), 20, 40, 60, 80 H& 95% ol &h-S 7Hek H, 40TolA 2A% &<+ 37
W7z #3193, °]& No. 2 AEFo|(Whatman Inc, Kent, UK)E o]&3d}o] o3 2 FHF3to] AAZXT H

-20°Co] R#AsEA Ao A3t (Park 5, 2019).

1.2 & sl&4 33E (Phenolic compound) TF =

F e d3E 2 A5Y 1LY /75 9 nbs £33 £ Folin & Ciocalteu's phenol reagent 1 mLE
L Ao A 5EZE WHEAIRD H 7% BRI EF &9 10 mbE Wil 25 nl A& ZHAIE o]ddte] THTE
L3Rk, WS AS 2A7F Fok A2oA WFSAIZl H, UV-spectrophotometer (UV-1201, Shimadzu, Tokyo,
Japan)g— 01%3}04 760 nmoﬂ/ﬂ %%LE% S48t olF Y WHoR 549 gallic acid®] HBFIAES

acid equivalents GAE/g of dried weight 2 YEAATHKim 5, 2003).

1.3 & o) (Polysaccharide) 3 =4

% A (polysaccharide & A& 0.2 nl, 5% phenol € 0.2 mlL, sulfuric acid 1 mL& &%
204 1087 ¥F2A171 F, UV-spectrophotometer (UV-1201, Shimadzu)ZE ©]&3}] 490 mmollA E3 =S =
Yt = gdA ke U WHo R A9 glucosed] HHTFFAME o] &3] AAFEFATH Park 5, 2020).

1.4 54 23}

% s e % 54 2FoltHE la). T duA SFE FF A4 400 s FEECA 376.33 ng
GAE/g of dried weightloZ 7} %& f{}%‘f% el om, 60% olehE FFE(201.33 mg GAE/g of dried
weight), 80% ol €F2 F+E%E(143.00 mg GAE/g of dried weight), 20% &8 FZE(124.66 mg GAE/g of dried
weight), ¥ F&%(118.00 mg GAE/g of dried weight), 95% o8& F&E(38.00 mg GAE/g of dried weight)

2= o 5 o
TOR 2 S e

% YA (polysaccharide) S 43 A3 & A ITE gFor AHoz Fe &S e
B FEE3 20% oNEre FEEo|A Z7Zb 46.31%, 29.86%% Eo HES Yehdon | 60% oES FEE
13.47%, 40% ol €& %%%oﬂ*ﬂ 12.28%, 95% olErE FZEEo|A 6.16%, 80% olEr2 FEHZEoNA 4.87% +=
2 FEFS HETH(E 1

[0 £ 3£
(il A an)

<A o) 2> ZEAER (P ,) $EA4 ROS R} AE AEE 27

2.1 Ax W

2 Ao AREE FIA|E(AS49) 9F W] 7EA E(RPMI-2650) = = Al 2523 (KCLB, Seoul, Korea) & 2F-¥ T3}
gom | HAAFAMEMC-IXC)E American Type Culture Collection (Manasas, VA, USA)EYX-E Fwjsle] A}g3}
ATk, RPMI-26504132= 10% ZAefold A, 1% 50 units/ml YA 2 100 pg/ml Z~EFIEwto]2(P/S)e] EF
H Roswell Park Memorial Institute(RPMI)1640 ®]A|E A}E-3}At. AS49AE+= 10% A 71428 % (Bovine calf
serum), 1% P/S7} ¥E3+% DMEM viA]|ES AF-8-3}Sic).
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2.2 ZvAAA (P 5) F54 AE W ROS BA oA &3}

ME W AStE2Ef g SA4st7] 28] 96 wellol AXEE EF3taL, 2447 &<t widsiglel. wlgE Mo
A FEE A 308 &, ZuAEA(P)E DAt ZuAdax] 2e] 24417 3 50 uM DCF-DAZ )
glale] 4087 wlksta A FFEA (Infinite F200, Tecan, Mannedorf, Switzerland)E A}gsle] 5% =44
485 nm 2 W= 9 535 moll A FFAEE =AY (Park 5, 2019).

H] A E (RPMI-2650) ol A ZmAlH =] 28] (695, 15%) ol &= thx(100%) the] < 6.9 =7F8 M3E W ROS
SheES Yellon | kAo Z(ascorbic acid)S oF 112.05%% &Aooz AE U ROS AAES AdAstE Ao
2 IET. A7 B FEET 40% e FEE BT wL27F Sl wEk AlZ W] ROS o] fhadhe
2SS Bom | 100 pg/ml EEANAE 247t 221.49%, 202.71%% VEFHTHE 2a).

A M (A549) ol Al Z P A A A 2] (1329.13%) 2 & (100%) Y] F7ke Al W] ROS s YER
W, A7 B FEE E 40% S FEEAAE TRt Sl whEk ROS §EFe] At AEgS B9l
3], 40% olEHE FEE 100 pg/ml FEolAE 299.50%%E ROS AAHEHS 7HistE Aow o
A2 (518.54%) T vl A= %S ROS A AAEZTES YEAITHE 2b).

8
A =

H
o
rlr
02

2.3 ZUAEA Pps) 24 AESAGd gk AEAPE A a3

ME AEE S92 AAHZE A2 MIT stock £ 10 plLE Hsted 241 5 9-gA7]1L, viAE BT
A ABFAL dimethyl sulfoxideE Z7}sFe] 2087 Ao ¥H-SA1Z1 F 570 nm (determination wavelength)<}

690 nm (reference wavelength)olX &3 EE =AYt (Park 5, 2019).

H] 7 A 3 (RPMI-2650) ol Al Zu| Al A 2] 2] 7 (63.37%) ol Al &= o2 2(100.00%) the] ¢k 36.63%2] AE Aldo] §%
Hooh, FANET(Ascorbic acid)T HZE FE2E(E, 40% ANEFS) o= A AHa T dH §9242 A
X AEEY TV EHA EUTHE 3a).

H A E (A549) 0| A Zu|AAA] 227 (74.59%) ol A+ tHERT(100%) thH] F 25.41% A|EAEH] F=Fgom, <
Aoz 102.3192 2T FAS Ax AEES Ueiig. 34 B FEEAAE s&7 el wEr
AE AEGO] ZF7lstE A Hom 100 pg/mlEsEolA 132.05%S LFEFWTE. 40% S8 FZE A= 20
pg/ml sEANA HE AEE 119.95%2 YEFATHE 3b).

2.4 TR Y] = (Malondialdehyde; MDA) A JA &3 24

A A F2ksE (malondialdehyde, MDA) A4 A @3+ 453 4% ICR v}9-2(Samtako, Osan, Korea)E
A, HE H=3t] AP AMEsIgith. 2 A48 AAUEn SEEAAAAUIZNE FA(JA7PHE: GNU-
181019 -M0054)& Wrol s, AE3 ¥ 24L& 20 oM Egs @A 958N (pl 7.4)S Fpeta 279447
(Next Advance Inc., Troy, NY, USA)E Ab&3ate]l #dstdk 5, 10,000 xgollA 10&E<H AAl2e]dt dsds
olgsAT. FEE ] v 22 ded, 10 uM FeSO,(11), 0.1 mM ascorbic acid& &gsle] 37ColA 1 Azt
FoF b AJ AT, ¥kS 5 30% trichloroacetic acid®} 1% thiobarbituric acidZE 78l 95T ¢ &2 2
A A 208 ZoF rlgElet). HE HS B OJ*"ﬂﬂ(IO,OOO Xg, 10 min)3le] 45 H-S UV-spectrophotometer
(UV-1201, Shimadzu)E °]&3t4 532 mmol A FF=E 4530}

A7t F2E NAalEE B JAERE 43 A% 4) FZE 40% e FEEI 60% S FEE
oA 54.46%, 52.57%% % B4 dUEhon, B FEE, 206 EE FEE H 9506 EE FEEAAE &
el 7] I%E‘rbvl &3kt

A= A W F9 Al ARk AE 548 JUEE AoR e dow, o AR thke 22 (Y,
b, A elA AAAetE At Aoz BuEa lth(Araujo &, 2008; Hajipour 5, 2020). Kim &
(2015)9] ATt Wz, HZ; et FEE9 jn vitro IA3F A4 (ABTS/DPPH ]zt 2434, superoxide
dismutase &4, reducing power, MDA AA AL F HEA 3TE Y w2 AAAo] Y= Ao Hus}
Sk, HE & FEEANAY MDA BIA &7t doid R v EFedARE, Kolsi 5(2017)9] Aol w=E

B FEEAN =& IS UehllE sulfated polysaccharide®] 2jo]7} AWt 2ol Hx® M7 wistar
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rats BEdo|A 1} Ao A Y AAAYEE S afF o JAsYa B skg)
8 AP EZQ] polysaccharide o] 734 Yeid & FE259 F #A=4
A A

Fiol S4a UERt A0 dlRe FEEe vAWMA fEA

gelstaint
2.5 BAAE
RE AYL meantSDE UEHoH, 7

kel gk oA AELS SAS software 9.4(SAS Institute Inc.,
WA (Duncan’ s multiple range test) o2 ZF A& 7o 9

ofN o,

Cary, NC, USA)E 4A8kaL, Duncan®] o
A2 5% G (0.05)0l A HE3AC}.

=
>
o)
Y
fetl
-0,
ro
B
ke
it
o,
(o]
X
ko
h-y
Y
T
N
(o3 rlo
=
(@)
w2
o
o,
)
to
ro
-]
Z
o=
24
e
3k
T,
1=
e
b
ox

cytochrome P450 3¢ & 4o 9o&] 4k =g g A
TEES AE V- FolA ROS ] Aibel] 7] 4= glow | o]E2 DNA kst W vl &S fglos
W AE £ D 75 AsE fdskA @k (Valavandis 5, 2008 5 Xia 5, 2007)

B ATl H7E 40% s FEES T dud 2 I, AdALs A gl = F
a, wARA R AE W ROSAY oAl mdelAs = FEES FARIY O xS 24E Bt
3L

. W, B FEE9 B9, vFAIERPUI-2650)E ALe BB AlEoA FEE AZA
g Yeidle A4S g o7 FFEFo AL dieckold #2 polyphenolZ H-EH 7]dsl= A
o2 FAH AN, H AFAM= xR 2L = SR polysaccharide 7 dlEFo] Fo A
Yagdeds WA gda ax Qs g A7 AL e FAloltk(Juarez-Portilla 5, 2019).
Wang 5(2020)2] AFollA Az} G4 EMEZHE E23 sulfated polysaccharidei= 2178 (Vero) Al3E A H0,
2 fFEd Abskd ~Ef AR Qg g 4 ROS FFE FIHoR FAAAA FRAOH, zebrafish Wjot&
o] &3t in vivo A 0,2 % , AIZAPE 2 XA gbsts {0y og THAAT|E Ao

R
2 ZAHAT. oYt B FEE 5% MERE a3e HZ9 sulfated polysaccharide9t 22 e

A4 )8 B fFad
w9 ARE FPsel B ow, Yo zuAwAe] §97mel dFek w7, 9 249 AERE 2 7]
AR Bl BeE F 4 A2 AoE e, b, 37 40 oRE FEES A% nxEeA 9 A
E4o] bl weh B FEE Old ZAH B§ A ¥S Ao WRHM, ot in vivo BREY A
T U RSy BARA 2o F7hHQ ATE Fa wsla 2est o

<AAd 3> in vivo TERY

T2 653 9] BALB/c "}$2~Z Samtako(Osan, Korea)ZHF-E] Fujalct. w22 Alolx & 5
wHske], 55% % B 22£2TC 9] HFE AP oA ARt olES T AF o R ERFaAT.

F 1
1 sham control (Sham) chamber exposure—/sample intake-
normal control (NC) clean airt/sample intake-

3 normal+sample(NS) clean air+/sample intaket;

100 mg/kg of body weight
4 |PMys =Z(PM) dust air+/sample intake-
5 [Phs =% 2 A8 413 (CF50) dust air+/sample intaket+;

50 mg/kg of body weight
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6 |PMos =% B AlZ 435 (CF100) dust air+/sample intaket;

100 mg/kg of body weight

7 positive control(PC) dust air+/positive control intaket;
50 mg/kg of body weight

7} 155 sham control(Sham) I35 (chamber exposure-/sample intake-), normal control(NC) I3 (clean
airt/sample intake-), normal+sample(NS) 1§ (clean airt/sample intaket; 100 mg/kg of body weight),
PM; 5 =% (PM) Z&(dust air+/sample intake-), PMy; =% % A8 AF(CF50) & (dust air+/sample
intaket; 50 mg/kg of body weight), PMys; =% % A& AF(CF100) 1% (dust airt/sample intake+; 100
mg/kg of body weight), positive control(PC) L& (dust airt/positive control intaket; 50 mg/kg of body
weight) 2 3} th. positive controle A& o] ekE ol 4i4°ﬂ SAE AR 7 Aol NS YeRlE EA
g A7 E A XLD“H(AH gelica gigas Nakai) & F&& & FEEY JAT

b B = = %
A el FERE 2850l 5 F 125 B 19 18] AT Fol Sgon, vpeat A4 wF AMelA 125

o=

QY3 (QAFHE © GNU-210803-M0069, 2021-08-03 %<1)9} B

<AAd 4> 7 FEE A e ¥ 2F 24

A7 A TR F k2 E FAse] 9 =4S AFste A4 = FE= AL 9 24 vAs 9% &

4.1 2338 A A& (Superoxide dismutase; SOD) T HA

phosphate buffered saline(PBS, pH 7.4)ol4 # x4]& #4333tk (Next Advance Inc., Averill Park, NY,
USA). w23te o 22& 4TolA 10837 400xg 202 AR T F5AS AAZ pelletS SOD e
=Ao ALE3 . Pellet® 1Xcell extraction buffer[10% SOD buffer, 0.4% (v/v) triton X-100, 200 uM
phenylmethane sulfonylfluoride]= 4ColA 10%%F 10,000<g Aoz 43 & A8 SOD kit(Dojindo
Molecular Technologies, Kumamoto, Japan)& A}83}e] SOD &&& 73130,

H zAoA9 S0 FeS SHS Ay = 5o Yey. # Z2AoA S0De] $EF Sham 1F(7.62
unit/mg of protein), NC L& (7.81 unit/mg of protein), NS Z+5(6.39 unit/mg of protein)olA ZHF 7+

oAl Apol= YEhAl eFgkoen # A oA S0D] > PM 155 (4.56 unit/mg of protein)oll A FHAdh=
7AeS Bk, v PC 1E(7.51 unit/mg of protein), CF50 1%(7.59 unit/mg of protein), CF100 &
(9.08 unit/mg of protein)olAl&= SOD 3HeFo] Z7tstE Ao w ),

4.2 ZUARAA (P 5)o =24 vhe-2 3 27 A3 oA a3

phosphate buffered saline(PBS, pH 7.4)olA ¥ ZZ & #ZA3}35AtF(Next Advance Inc., Averill Park, NY,
USA). #438kd o 2215 5,000 rpm 2 4TolA 1087 400xg AR AR F 598 95T 24
Zo| A 1% phosphoric acid ¥ 0.67% TBAS} 7 1A17F ¥H-EA AT, HFEE-S 600 <goll A 1087 9423l
e g skal 532 moll A FHEE S

¥ Aol M e MDA e SAT 23S = 60 YErHAT. 3 =AM MDA &2 Sham 155 (0.03 nmole/mg
of protein), NC Z2&(0.30 nmole/mg of protein), NS L35(0.04 nmole/mg of protein)ollA L& 3+ <4<l
ZFol7F gllem, PM 25 (0.10 nmole/mg of protein)olAl MDA $H&F2 foldoz F7lslsich. W PC 1%
(0.07 nmole/mg of protein), CF50 Z35(0.07 nmole/mg of protein), CF100 Z35(0.06 nmole/mg of protein)
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ol A& MDA o] AH o R At

4.3 393 FFEFXL(Reduced glutathione; GSH) &3 24

phosphate buffer(pH 6.0)olA4 3 Z2& #2338ttt (Next Advance Inc., Averill Park, NY, USA). & 3}d
#H Z2& 10,000xg 7oA 151 & dAEE] & deds 35t s 5% metaphosphoric acid
b WEEAIZL F 2,000<goll A A staL, AeNS M tris-HCI(pH 7.8), 0.65 N NaOH 3! 1 mg/mLe] o-
phthaldialdehyde9} 224 158 &< "H-&AZTE. ©] &, fluorescence microplate reader(Infinite 200,
Tecan Co., Mannedorf, Switzerland)& ©]-&3te] 5% 3} 320 nm, ¥E 774 420 moll X 4 F=5 5435
ATH.

¥ ZZ ol A9 reduced glutathione (GSH) &2 A3 235 = 70 YeEMAT. # ZZF A reduced GSH
o] ek Sham LE(119.04%), NC LEF(100%), NS 15(97.87%) 0% vebgom 1§ 7+ fezel xjo]=
YUERGA] eFekth. 9 #H 24 dA] reduced GSHO 52 PM 15(49.6%)-2 NC 15 (100%) 2} 7HAstion
PC 1&(89.39%), CF50 1% (82.24%), CF100 1% (116.00%) oA+ PM Lol W&l reduced GSH g&o] 7|A=
A& gelatairt.

4.4 m|EZ=go} ) ROS AA dF A

#H 2ZA& 1 mM EGTAZ} 23¥ wEFZ=gol 5 894(215 mM mannitol, 75 mM sucrose, 0.1% BSA, 20 mM
HEPES sodium salt, pH 7.2) 108] 23] Z AlL3le] #Aslsdey. #4d38ld 209 4T 2 1,300xgo A 10%
7 AAEYE & AsAE FIFE 4T Z 13,000 gol A 10w7F AAFEE AT, e dEs AAT F pellet=
0.1% digitoning ¥38t= mEZ=Yol % buffers EFEAT. 58 F, 32 1 mM EGTAZ} ¥4 n)
[e;
%%

H
EZc o}l 5 pufferdt WHEA|Z]3 4T 2 13,000 < gol|l Al 1557 AR]85 oh.

TEE vEFZ=golE 25 uM DCF-DAE 313} KCl-based respiration buffer [125 mM potassium chloride,
2 mM potassium phosphate monobabic, 20 mM HEPES, 1 mM magnesium chloride, 500 pM EGTA, 2.5 mM malate
and 5 mM pyruvate]®} 203+ WESAIF Y. DCF &% fluorescence microplate reader (Infinite 200, Tecan
Co.)S AME3to] 485 mmoll Al &% 34S, 530 mollA] W& Ids S48kt

¥ zZo mEZE=gol I ROS FFE % 8o YERATE. #Hl oA mEZE=ol ROS S Sham I1F
(104.30%), NC 135 (100%), NS 13 (87.06%) A1 <A<l Aoz} yeptA] ekt). ¥HAH PM 245 (179.70%) o
A Aoz =yt o, PC 15(66.68%), CF50 28 (87.19%), CF100 ZE(90.52%) 14 ROS & o] &9

Ao fFasigih

4.5 "|EZ=g o} 1 mitochondrial membrane potential (MMP) £4]

5 mM pyruvate ® 5 mM malate® X3l H|EZE=E ol &5 Wuel, ¥ HEZE=ZoLE 96 well black
platedlAl 1 uM JC-13} HFSAIAT. E4ES 2087 2 Z7oA 8]gst $ fluorescence microplate
reader (Infinite 200, Tecan Co.)E A}&3le] 530 mmollAl &% 3L, 590 mmoll A 25 S A9t

¥ zFo nEZ=dgol B AYE = 9o Yebdrt. Sham ZH(103.68%), NC L& (100%), NS L& (100.88
BN 2F 7+ §oAH Aolr} upx @grom | PM LE(83.75%) A §oHow 7A3Au. Hvhd pC I
(106.92%), CF50 1&(85.37%), CF100 L& (86.26%) 0¥ mEZc=gol o A7l Zrlets Aoz geyg]
t}.

FAste] e AAT F BAAZA A7l HEee Arkste] @A F QAR F ASAL FHsto)
O 2!

ATt. AESNE BEH Cis column (100<2.1 mm, 1.7 pL; Waters, Milford, MA, USA)7} &&= o]

X0, Mr

+ ultra performance liquid chromatography-quadrupole-time of flight / mass spectrometry(UPLC-Q-
TOF/MS)E o] &sle] BAIS A&strt. Ay £5= 40T, €9 0.1% formic acidE 373+ acetonitriled
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rir
—
o
o
3

SHFE AT, A8S T8 2Eld Y EES Q-TOF/MSE A3, Q-T0Fe] Bz
positive &71& AHgskglem | Capillary

AL 2.5 kV, sampling cone A 40 V. source <%+
desolvation =%+ 400C, desolvation %< 900 L/h & A3},

UPLC-Q-TOF/MS 4] Z3}, xanthin, 18:1 Lysophosphatidylcholine (LPC), Oleamide, 7,8 7',8'-
tetradehydroastaxanthin® & A=At E4 A3E = 159 e

=z 2
No RT /7 [M+H]+ Q-TOF-MS Fragments Proposed Compounds
(min)
1 0.56 153.0403 110.03, 136.01, 82.03, 66.01 Xanthin
2 7.05 522.3773 184.0, 86.1, 56.8 18:1 Lysophosphatidylcholine
3 8.43 282.2790 265.2, 274.2, 149.2 Oleamide
4 8.54 593.2773 90.91, 164.82, 127.89, 76.90 7,8 7',8'-tetradehydroastaxanthin

<AAA 6> 7 FEE oA, FAH, 2, TS ¥ £4
2k

6.1 oA 2 i

S|
FAAxE A4 B FEES 599 AEd 95% Ayt e & o adeolA 2087F WSAIA 490 mmell A FH
& 545t F udAl FEFE E4slen, % 4L glucoses ©l&-dto] 2P H A
S, FAAEE A4 B FEE 1M HCIS H7Este] 105ToAA 5A13F 2 73] Al# . o] % 4% TCA
g, shubE-dgd golxt Eghsle] Ao 2087 W-eAF 360 ol H FFEE FAHE ] F A I
TS Bl o, B FAL Fe,80,5 o]&3te] ZAE AL,
ool satd g B AnE § 3o 7)AE T
F* 3
Total polysaccharide (mg/g) Sulfate (mg/g)
311.84 + 12.01 310.57 + 28.15

FAst] e AAT ¥ TAARAZ IS —’F%—E—ﬁﬂ(DMA—SO Milestone)& ©]&3afto] 2tasl Al AEal
= 4 5 #

8 @ Feow olmge GHAN F 254 mol A ERES el fo

FAEt A& AAG F FAAXAT A4S AAE o] &35t TheasiAl = FA] BE (Sterile Acrodisc
Syringe Filters with Supor Mebrane Prod. No. 4614, PALL Life Sciences)Z ojx}slo] AHE35}t). A=
Al&E ICP-MS (NexION 350D, PerkinElmer, Waltham, MA, USA)E o]&3te] Fus wAshalom, AsOwA e
Dynamic Reaction Cell (DRC) mode, Cd, Pb¥#4]-& standard modeE AF&3}S3t}.

1o FEE BF B Ane s

=1

£ 4

Cd Pb Hg
N.D 0.04 mg/kg 0.09 pg/kg

FAAZE A7 oA CdE AFHA ZXYow | PbE 0.04 mg/kg, HgE 0.09 pg/kgez BEAE Yt w/w). ol
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A3 ook HAE HAHGe $55 & 7I=AQ Cd: 0.3 mg/kg olsH A (WA X3 Ee v (G
2 ]

EeP)], 1¥al Pb: 0.5 mg/kg ©lsk [MA (W] T3H1ueh w2 FAR FAH .

500

400 | a

300 |

N
Miihmy-=

200 | /
%

100 |

=%
(2]
(=3

Total phenolic contents (mg GAE/g)

A\
N\

20% 40% 60% 80% 95%

water
extract

Ethanolic extract

1
(g
S

(b)

-
o
o

(=]
o
T

[=1]
o
T

'
o

N
o
T

Total polysaccharide contents (%)

o

water
extract

20% 40% 60% 80% 95%

Ethanolic extract
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