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Abstract

In this study, the antimicrobial, antioxidant activities and a-glucosidase inhibitory activities of Amphidinium carterae
ethanol extract (AE) was evaluated for using as a functional food ingredient. Chlorella ethanol extract (CE) was
used to the comparison as a control. Anticancer activities of the AE and CE were analyzed by HepG2 and HT-29
human cancer cell. The AE showed antimicrobial activities for all tested bacterial strains. Whereas, CE showed
antimicrobial activities for several tested bacterial strains only. The CE showed higher total phenolics contents,
DPPH and ABTS radical-scavenging activities (47.36 mg/g, 22.42% and 28.58%, respectively) than those of AE
(8.88 mg/g, 20.16% and 17.69%, respectively). AE showed anti-diabetic effect on a-glucosidase inhibitory activity
with dose-dependantly manner. The cell viability of AE (125 pg/mL) on HepG2 and HT-29 human cancer cells
were 38.12% and 11.27%, respectively. It was demonstrated that ethanol was efficient solvent for extracting functional
components from A. carterae. These results indicated that AE can be described as a good candidate for using

as a functional food ingredient.
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o] Sl&ol e iE}(1 3). A% nARF F S52F
(cyanobacteria)®l] &3t= FEHete Y] 54, I
opu| Ak, BIER, w2, Akt B2 SkAto] FHt
ol theket Aelgd At e Ao w duA vk
).

Sk | ol B = F(Dinoflagellate) ol &8H= Amphidinium
carterae= /30l <&l A S EM, (AL b
g A 2 wA| ZF/olth(5). P S A A el kel Az
AFo 2 Q3 ofulj 7o HALe} HA3N Amphidinium spp.
o] EAo| A= 3L, Anphidinium operculatum %-°] Ak
3= polyketide(PK) = AlZ5/d0] & Aoz S8zt
(6). SHAI T, 5(6)S Amphidinium spp.o] &7 8HA
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o}k (diversity)oll ™3t B.a1ol X Amphidinium spp. 2} A
carterae®] 82 M Axato| 7} AX ALksk= PKF7F o
2tz st 3k Kellmann 5(7)° 23HA A carterae
< 217373 9| = (brevetoxin), vFH]A] 3 H(saxitoxin) 52
Z 552 (phycotoxin)= F4she RS Efsta A
2tta ST A carferaee Candida sp.9} Aspergillus
nigerd] A& At I SHER=ER 747
amphidinol(8-10)¥} carteraol E(11) 55 AAdle Aoz
deFet webA, A arterace 71573 E4S SR-3F vlA
ZFE 2 ol 87 o el BAle] Foista Utk

nlA 2ol 715l tig Aol Ate Frdgs
Aoy A1) P30l BaHe 7154 A5
22 SAEY da4), FEAY AZE Ax LT
QLS A e HHoR 7HEe AF dF FEE0|
A7 FC R o] &H I UTh A carterac®] 75 S2H2t
o vl o] A, vidEs A4 52 ot
AL, 53] A|de] o] £ Aor HuHo|5) #873
° A

71574 B4 tigk #ilo]l Sista Utk HIZol=
carterae M| FE2] Mgt 55 2 SujiEgdEoA] |
& Ao 2 HuEdrks). 12
A carterae®] oN&&FEE0| 3t ks, Fr A &
g 59 7154 B7Nin viroell gk A+ v g
A7 o|th.

2 ATere A715AEe] 2A2A s R/
A carterae®] ©|& 7Vsd= 2=t} vlaste] g9l
tz) SFTh ©1 & 918l A carteraedt S 2H e} ol g
B FAXs] Edglste, gatksl, gadad v
n B9E S48, 283 A EFE o] &3 3
s Hrlol| 8l TeoEd2 HIekAY A carterae
7164 WA E BEUE 0477158 AEeEAd A
carterae & FEE9 7S A% 7|2 A52 &8
staizt sFSiT.
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B Ao ALSH A carteraes ©}F-o}2 €l (Busan,
Korea) ©.% 8] #ohilo} 52 Azste] BAARE 819
th A3 Bluael S22 2L G2 (Gunsan, Korea)
o] AlFE FYste], 20T olate] ael]l BHsHHA F=
& A B2 AL TE FEE-2 dimethyl sulfoxide (DMSO;
Daejung chemical, Gwangju, Korea)ol] o] A}-83}3]Th

G =S Y3 v|BEL Escherichia coli 3%,
Micrococcus  luteous, Staphylococcus aureus, Listeria
monocytogenes, Bacillus subtilis, B licheniformis, B cereus
4%3} Pseudomonas acruginosas $t= &A1 AEAL Al

T2 ZAA-FEE A A4 A5E (2017)

E](Korean Agricultural Culture Collection, KACC, Waniju,
Korea)ol| ] et om | E coli KCTC10399} Kiebsiella
pneurnoniae KCTC 22465 A EAH Al H (Korean Collection
for Type Cultures, KCTC, Jeongup, Korea)ol| 4] <o}
ATl Al 24 HIME 93 Al X HepG2
(REEAE) ok HT-29(HH A 38) S =4l £5-23Y (Korean
Cell Line Bank, KCLB, Seoul, Korea)ol| x| EkHlo} Al-g-3}
R

DPPH(2,2-Diphenyl-1-picrylhydrazyl), ABTS(2,2-azino-
bis-3-ethylenebenzothiozoline-6-sulfonic acid), ascorbic acid,
pyrogallol, gallic acid, Folin-Ciocalteau reagent, a-glucosidase,
4-PNP-glycoside(p-NPG; p-Nitrophenyl a-D-glucopyranoside)
9} sodium carbonate s> Sigma-AldrichA}H(St. Louis, MO,
USA), nutrient broth(NB) ¢} nutrient agar(NA) - Difcor}
(Difco, MD, USA)lIA 748131 3L, 2]3 21 ¥he] AJekE
2 analytical ¥ HPLC gradeE AHE-3IATE M X% 715
3t Dulbecco’s modified Eagle’s medium(DMEM),
penicillin-streptomycin, Fetal Bovine Serum(FBS)®} Phosphate
Buffer Saline(PBS)= Gibco/BRLAKBurlington, ON, Canada)
AES FY3+A 3, Cell Counting Kit-8(CCK-8)-& CCK-8
(Dojindo, Kumamoto, Japan)2 AF8-3F31

L= Z(TW-PC-1, Universal Scientific Industrial Co.,
Ltd., Shanghai, China), 3] 75 5%7](RV 10 basic, IKA,
Staufen, Germany)¥} 52 71 Z7](Supermodulyo 220, Thermo
Electron Co., Waltham, MA, USA)E F%3} 532 9]3}o]
AHE-E AT

olEtE F

NerS FEL A carterac 2 F2H g} B 108]2]
95% oe-E2 71t &, SRS FRAT] derrE
o]-gsto] 1A17FE<E 70TCAA 71 % 81l om, o] 34
<= 33 WHEsigith 2t &5 oJ A Whatman No.
2(Whatman Co., Maidstone, England) & ©3}-3} T}&- rotatory
vacuum evaporator = 7t EE3e & SAAZGe] R
Azt 0] 2 -70°C o]8te] 9ol HshH A DMSO
of Fof A 85 AZxsIR o Y sER gt it
s, e, s S e S-S H8l AHES
St} 4zte] &5 A&+ chlorella ethanol extract(CE),
A carterae ethanol extract(AE)Z "3}

Z Hs= g

Anesini(15)9] W& o] &3dto] HAZF olghE FEE
o] tit F vl K (total phenolics content, TPC)& 57 3t
Stk A1& 1 mLell 10% Folin-ciocalteu’s phenol reagent
5 mLE 7hste] AeoA 383 WAl Foll 7.5%
Na;COs & 4 mLE F7}sto] A2aoA 24]3kE<t
HESAIZT o] W& 3B =AI(UV-1650PC, Shimadzu
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Co, Kyoto, Japan)E ©]|-8-3}o] 765 nmol| A SF =& =743}
At Gallic acid® 23 T A S o] &ato] A=
o] FHEERY F e THmgg= ToIATh
s 2N &Y

Kano 5(16)¢] ¥'H-S A5 ¥y ste] AR oles
FZEo| U3 DPPH &t &AS5S S th A%
100 pLell 100 yM DPPHE& 2 mLE 37
2057t HES-A17] 3o 515 nmmoll A SFHES S
H] 212 = ascorbic acidE AH8-5}31Th DPPH radical 47
T2 ol Aoz ALkt

ol

Absorbance,-Absorbancesgmpe
Absorbance gy

DPPH radical-scavenging activity(%)=( )x100

Li 5(17)%] %< o] &3t mAZF s FEE
3k ABTS radical £271%S =43tk A& 30 pLol
ABTS radical €9 3 mLE #A7}slo] etioA] 6271 vke-
A7 Fol| 734 nimell A FFEE S on, vluTRE
ascorbic acidE AF8-3+$th ABTS radical 24 %< o9
2102 ALketsdth

Absorbancecror- Absorbance gl
Absorbancegorol

ABTS radical-scavenging activity(%)=( )x100

A Z2F debg FEE gk 3242 paper disc
o= v wEASIH 77t 55 AlRE DMSO
100 mg/mL EX== stock solutions 4] g
TR s3I & Add A Al
NBol| A3t 37°C2F 200 pmell A 18417 Z18F v A

g A7l & EE W8S ARSSte] NAo =Eeith
Z} o] =EH NA 3EHol| 6 mm paper disc(ADVANTEC,
Tokyo, Japan)S 22|11, 71 9o A|RE 20 L 3 & 5]
37CeAlA 184351t ] v Fatsitt. ©] % paper disc
=2 FAH clear zone(mm)S =3 3ko] 3 -S Q15
A3, o] ERIx = 244 8l F E(minimum inhibitory
concentration, MIO)E S 317] $l3ll FE2E2] ¥=& =%
skl HAE $ clear zone®] A/ F-& &1t Clear

zone?| Aol mel HhAe)sEs Atk

_uol:O
_0|L
ol-r-&

A 2R g FE559 ddE BH= a-glucosidase
inhibition(AGI) 4% ©] 831913, Lim 5(18)2] i<
APz st W3ste] Agstth FE5E Alse 4
Z} 10 mg/mLe] FE=2 DMSO°)| &3t TdAH o=
ddH,0Z 3]4(0.025, 0.05, 0.1, 0.25, 0.5 <} 1 mg/mL)3}o]

AHgEReITh 8" AlE 100 pLeoll 0.2 mM 4-NPG 200
ILE 7}ste] 37°Col A 5 HEdEE 413 5, 05
UmLZ ZA ¥ a-glucosidase 200 pLE #7}ske] 37CoA
3027 BEg-3lITh 30% A3 ¥ 025 M NaxCO; 500 L=
A7kste] Whe-S FEA|7| 2L 405 nmol|A FFEE A5t
Atk &+ (control) & A| &(sample) A SFFE A7}
slo] RES-AIZATE AT 22 E acarbose(100 1g)E Al &
tal "7kslA Aaledd-& v wstsith AGIe] S ol
o] Aoz Aisith

Absorbanceconro-Absorbancesmplc
Absorbanceconrol

AGI activity(%)=( )x100

ofM| . MZEAX T

A ZF A ehg FE5E] X A4 = HepG2
(Zrt Al Z)ot HT29(tH A Al Al ZF2] AE =SS
=7 to] H7}4alith. DMEM B Aol penicillin(100 UjmL),
streptomycin(100 pg/mL) Z12] 1 FBSE 10% = 3 7}she]
ZAStaL, M3 A} o A = ARSI Al E dE
o} & DMEM HIA] & o] &3lo] 5x10" cellymLe] L2 %
A3 & 96 well plate2] Z+ wellell 100 LA 53¢ U,
37CE AAE 5% CO, viF7]olA] 24A13F vl g3l Tt
24Xt & FZE A 8% 57} 1 mgmL7} | £% DMEM
HIR & ARESte] A 23§, o] & dAF o R 84 (31.25,
62.5 ¢} 125 pyg/mL)3te] 742} 100 plA H7hska 37C=2
AR E 5% CO, vl F7100l 4] 48413 vl Fal Tt vl eF &
7128 %] = A 7 3+ th2 PBS 100 pL, CCK-8 solution 10
WA Z42E H7be 3, 37°C GarellA] 2413 wESAI T
°]o]A] 0.1 N HCl< 10 1L 37}ate] REg-2 AN o
450 nmel| A FFEE ST S E A T
EFHE S AE olge] Ao tdsle] AlE BEEEH
Hl w3t th Blanke= A5 ti4l PBSE AH&-st3la,
control-= DMSO9] A A7 A&y mestaat Al
2l = DMSOE H7lste] Z% sttt

Absorbanceyjui- Absorbancegmple
Absorbancepjank

Cell viability(%)=( )x100

EAHX2|

7y g A& A= SPSS package program(Ver.
12.0K, SPSS Inc, Chicago, IL, USA)S Al-&3lo] 33}
FTHAR et 2 Al 8310 {943 p0.05
o 4] one way ANOVAZE #4iHEAgH $of Duncan’s
multiple range test@ Y]l 3}S T}

Zn # ¥
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Jalsl ] =3 A= Table 13 2th CESF AES] TPCE=

of J\l

F2} 47.39 mg/g 9} 8.88 mg/gE CES| % #=4] 3H3HE<]
Feko]l AER T} 5338 =il S 22219t A carterae o
=59 DPPH 2t 2AZA ] A%, FE259 A7
o] 1-6 mgmL7HA] S71gel we} = ejEH o7 dio]
Z71et3l ey CESF AES] 1 d4o] 7+ 22.42%9)
20.16%°19 3 A9l A2 v aFe s EREAL.
ABTS 2% 2752 745 CES} AB9] FHu&Ado] 747}
28.58%7} 17.69%°10 1 F= oJFH 02 Z7I5+9Th Lee
S} Hong(13)°ll 2lshdl Szdale] x84 d247t I
FZHY 50% g §&°| frelsitta % 1, Kim
5198 A& &n) FEEA Fakstddo] ettt
3 St Kumar0)= S2deke] A2l S22
@ (chlorophyllin©] &4 AHAFE Al A= T80l dvtx
Hyslgorng ) oets FEE9| iltslse F
2298 2o ALPEI s e 7dEta
A= Q). 8, A carteraeS S FEEQ dHEA
S}9HE o2 diF o g Ao gilsleS Hols Zo
2 Yebth A carterae’} 6% XA 3k, 40%°]
Aol E71AE st 92 m™(5), zeaxanthin 22
carotenoid $g0] 7hsstth SFATh2l). WA, AES] 4t
PR e S3HE o9l A8 My Fr)A ]
FFoz FHHTH?26).

e m

& o

g 2y
AT 653 IHFIAT 1050] =Ed viA|
o FEES 4 ¥E(1-10 mgmL) 2 FF3k3 A4 A
o o ol

= S5t HERR e FEE] S &
3} th. Disc FH O E clear zone2] YA FES 7| =48] 2
A EEMIC)E 391, 10 mgmLe] Lz 34

FZ2E9| g8 A= Table 29} Bt M luteous, S,
aureus, K. pnumoniae= I A ol digt WAL 7HA = ,

e B

T2 ZAA-FEE A A4 A5E (2017)

E. coli= 2 QA 3E1t, L monocytogenes$t B cereus= 2%
E faAlo R, 183 718 Racillus sp& WEA 2 WA
FAE Adote tom BRdth & ATl AHEE 165
o] AlFe Wdde] Askd A o] 299 A Fe
A3 Al QA frafiake, 2Fe] eFEH FHAAsHE 4
o7 & glo] Ao} B 83t rolt). webA, o] & Al
3t CEQ| 88X L E coli 3%} S aureus, B subtilis,
B licheniformis?l thall 2H1¥|] o}, AES] it &AL
B licheniformiss A 2]+ RE A g4 CES] SAHT}
= e

A carterae®] I B2 -2 amphidinol F$} carteraol E
2 &% =0, amphidinol-> MES FEE9| FeHEEY
oAl FEeEl=o] dAA7EA 18712 F27F ER1EATHO).
carteraol E= | 6hE 3552 d|dopAlH|o| EX oA #
g x84 Edolgtn RuEdk1l). A carterae &
< FEEAAA gl gt A= nug dejolmg
Al gk A&EA] A7 H 88tth Pagliara®t
Caroppo(22)= A carterae®] o172 A53ATAA A
carterae M| LI E2] F = 3.75 mg/mLAA 50%2] A&
Ao BSla &892 nkdvta Budt] A carterae
o] kA AABHA T wWekA, A dEE-S A5t
= AFA ST A carterae A &S FEE9]
IS =2 7|tk dota gdE T

[ea

=

A 2R deE FE2E] §% G0 viro s 4
317] 918l AGI 45 =438t 1, 71 A7E Fg 19 UE}
WAt a-glucosidase®] 2732 CES| 73 A& AR 7}
100 pg/mLe|3l o, s=g7te] whep ghef 40] $3
e Aoz BAEQITh Y] AB= 25-500 pg/mLoilA]
TE oEH R FadAEA o] FUFel e, 500 u
g/mL F=olA AGI A& 82.07% 2.2 E1E| ATk Leeo}

Table 1. Comparison of antioxidant activity and total phenolic contents for CE and AE

Concentration (mgfmL)

Properties’ Sample” 0.1% Ascorbic acid”
1 2 4 6
CE 791:005"%  11.35+0.50* 17.50£0.41 22.42+0.18"
DPPH dF o o o 59.8+0.30
o N AE 9.99+0.23 13.29:0.09 17.41£0.32 20.16:0.09
Antioxidant activity (%) F - B ”
CE 11.680.07 15.900.00 21.7840.14 28584021
ABTS © . o p 44.88+021
AE 9.74+0.14 1203043 14.400.36 17.690.50
g~ CE 47394039
m
. AE 8.88+0.07

I

©

CE, chlorella ethanol extract; AE, A carterae ethanol extract.
0.1% ascorbic acid, positive control for antioxidant activity.
Values are meantSD (n=3).

w2 =

=

5

DPPH, DPPH radical scavenging ability; ABTS, ABTS radical scavenging ability; TPC, total phenolic contents.

Different small letters in the same row are significantly different by Duncan’s multiple test (p<0.05).

ODifferent capital letters in the same activity are significantly different by Duncan’s multiple test (p<0.05).
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Table 2. Antimicrobial activities of the micro-algae ethanol extracts against bacteria

S Inhibition zone (mm) MIC" (mg/mL)
CE AE CE AE
Gram negative
E. coli KACC 10115 ND” 9.99:0.36" - 5
E coli KACC 13964 7.76£0.50" 9,330,707 10 5
E. coli KACC 6017 7.1740.03" 9.84+0,02° 10 10
E coli KCTC 1039 6.81:£0.04° 9.78+0.06" 10 10
P. aeruginosa KACC 10259 ND 9.70+0.58* - 5
K pnumonize KCTC 2246 ND 10.7420.25" - 5
Gram positive
M luteous KACC 11307 ND 1049029 - 5
S aureus KACC 1927 8.53£0.38° 9.32£0.137 10
L monocyrogenes KACC 10764 ND 10910,08" - 10
B subrilis KACC 10854 10.08:0.10° 11.14+0.04" 10 5
B lickeniformis KACC 10496 1134:0.52" 9.93+0.16" 5 5
B cereus KACC 10097 ND 10204013 - 5
B cereus KACC 13066 ND 9.91+0.19" - 5
B cereus KACC 13064 ND 9.2840.16' - 5
B cereus KACC 12682 ND 10.50:0.37* - 5
B cereus KACC 12672 ND 9.000.02" - 5

1

MIC, minimum inhibitory concentration.
2

)
)CE, chlorella ethanol extract; AE, A carterae ethanol extract.
'ND, not detected.

'Values are meanSD (n=3).

& @

5

100 r
025 ug/mL 050 pg/mL ©100 pug/mL

B250 pg/mL ®W500 pg/mL

(e}
(=)

[=)
(=)
T

B
(=
T

[
(=]
T

AGI activity(%)

C AE acarbose

micro-alge ethanol extract

Fig. 1. a-Glucosidase inhibition activity of micro-algae ethanol
extract.

p-NPG were treated with the extracts (CE, chlorella ethanol extract; AE, A carterae
ethanol extract) at the indicated concentrations as 25, 50, 100, 250 and 500 pg/mL,
respectively. Acarbose (100 pg/mL), positive control for AGI activity (%).

Values represent the meantSD (n=3).

lo

Jeon(23)9] Aol w=w zHejel s 2L xR
phlorotannins©] 2}= A #-°] a-glucosidaseE A gt} &}

'Different small letters in the same column are significantly different by Duncan’s multiple test (p<0.05).

Fom, {7} A= fucoxanthin 5] allenic catotenoid
ol o& P Z37F Raay=7] e, mA =R
91 A carterac®) a-glucosidase A &4 FAEA ] vt
A7t Zasita Azt

M AEyH|E 1}

ZHEA| 221 HepG29t v A 3251 HT-29¢] th &l
A ZF FE2E9 Az tigh AR a2 A AlZ
of bk AEES st AHE Fig. 201 YeERSITH
HepG29| Al EAE& Z3HFig. 2A)9 93l F2ES =
ol=dl AH&-E DMSO= Aol JA|2H8-& 3lA] 2gkom,
CE®] A% 28 H/be=e] ¥9 3125004 125 pg/ml7}
2| A7bgol Srtetel wel A o] X EE oz
1= ATt ¥, AES] 49 H7bsE 62.5 ng/mLellA
AEE0] 58% 2 H2dk] 3, 125 ng/mLol A 38% % 52
o7 7HAaslo] 7HA E(HepG2)2l Aol AAlH S B
Atk

HT-299] A|E AEE& 22| Fg 2B)° st F=5 125
ng/mLS £33 eh=d A8 DMS0(0.625%)2] & =0l A
20%°1ue] Asg/de] ATt DMSOL] HT-29 Al o]
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o

3k Aol = BF38ta CEQ 7% 100%°]32] F&E
Eo| gl wet HepG2o] Axe} fAlSH Al A% o]
275 e Ao w Ayt 3 AES] A% FE2E AU)
ol Skl web 125 pgmLE=olA BEEC] 1127%
2 g upg} 75.41%2] JAHe] ATt

g2 Ao 2w FEAY0A Fzdetd i
Gt do] helper-T Al EE 716HA EA3lete] dAEE
A kAL LK o H25), GAE AR AHEshe R
de} FE2E9 JARH= UehA| &4th Samarakoon
S6)° 28l R, A carterae MEHE FEE SjEEd
A HL-60(Z & 94| ), B16F10(3] -4 ), A549(F A
3o FAGAT B AR B AFelAE A
carterae | ¥& FE559| FA 2L/ do] S22} ogt
& FEEHET 539

ole} 22 ANE FIEEW, A carterac AEHE FEE
o] 71'5% W 7HWin viroyd 3t 4, e a et o
Al SAAE SAo] smolEdor eIt agl

A 200 r £

031.25 pg/mL
180 W62.5 pg/mL
160 + € B 125 pg/mL
_ d
X 140 d
N’
Z c
:*_E 120 c
fé 100 X
>
= 80 b
<
O 60 a
40 I
20
0 1 1
Control CE AE
200
B 031.25 pg/mL
180 B62.5 pg/mL
160 ® 125 pug/mL
_—~
e\i 140 £ .
2120 f
= i e e
:g 100 d
: 80 ¢
)
&) 60 b
40 :
20 a
O 1 1
Control CE AE

Fig. 2. Inhibitory effect of the growth of cancer cells against marine
micro-algae chlorella and A. carterae ethanol extract.

A, HepG2 cell line; B, HT-29 cell line. Cell were treated with the extracts (CE, chlorella
ethanol extract; AE, A carterae ethanol extract) at the indicated concentrations as 31.25,
62.5 and 125 pg/mlL, respectively. Control, DMSO.

Values represent the meantSD (n=3). Means with different letters above a bar are
significantly different at p<0.05.

T2 ZAA-FEE A A4 A5E (2017)

o 32

2 Aol AME BE Aol Ui gatgAdo] E}lE
o} mebd, 4 carterac®] 7164 BRo| dgrge] &
gols19 3, sl=4 e o|9le] A8y Bde 4
71548S Hol= Ao AT A carterae A EHS
il

o 754 B4 BelEAS st A54 AT

=
H
RS
=

NI

Ao SN ZF A carterae®] 71573 H7}
E e oete FEE sk, 71Ee] A7 EU
SRS dets FE5l] 715 & vasiith 223
g} o EH-& FEE(CE)H A carterac 8-S FEE(AB)S
S EA SHES 217} 47.39 me/g} 8.88 mglg ©- & CE7}
5.331] =9ko ), DPPH #Ht] A 4752 22.42%<} 20.16%
2 M]3 o]l vk CES9F AES] ABTS ] Z
2% 247} 2858%S} 17.69% = CEZ} =0} CES] dHks}
5o HuA getEe] avtE ddtdnh AE(10 mg/mL)2
FH S IHAAT 6T 1FFYT 105004 =2

At} Z28]a CE(10 mgmL)2| H8Ae ad-3Ad
359 Okt 3o FR1F AT a-glucosidase] <
A4 L AE(500 pg/mL)ell A 82.07%°]191 1L, CEE &4
d2 F3ote A2 etk Al E A g &
125 pg/mL F%=2 AES 371812 ), HepG2$} HT-299]
AEgo] 247} 38%9}F 11.27%°]ATh. 31.25-125 pg/mLo)
=90l A CE 2717} HepG2ot HT-299] 7S 315}
= 3o F I o9 B HAAE TS, A
carterae & FEEL HEY IE ol99 gits)
B4 BAsta, I, daaTet dAX A g
Jol 3t 71548 EE S Tsla e Ao = v
7154 A EA Y] 8TV =2 Ao R AT

>

N

P ATE AQEAAL R FINAI S E
A Qs AARLANY AR U8 A
721 Y TH(R0004370).
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