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ABSTRACT

This study was implemented to investigate the cytotoxicity and antioxidant
functionality of /llicium anisatum L natural product. The purpose of this study is
to provide the basic data for developing how to utilize [lllicium anisatum L
native to Jeju Island, South Korea and natural product-derived antioxidant.

As a result of mycete hyphal growth experience, it was found that the
higher the concentration of [/licium anisatum 1L hot water extract, the more
the hyphal growth was inhibited. With regards to ABTS radical scavenging
ability, it was found that the leaves showed over 50% antioxidative effect in
n-butanol fraction at 12.5pg/ml concentration; and branches, antioxidative effect
higher than BHT in 70% etanol, chloroform, ethyl acetate, n-butanol
factions. In regards to DPPH radical scavinging ability, the leaves were
found to have over 50% antioxidative effect in ethyl acetate fraction at 100ug/
m¢ concentration; and branches, oxidative effect higher than BHT in n-butanol, and
ethyl acetate fractions at 12.5ug/ml concentration.

As a result of phenol examination, the leaves showed the highest amount of
chloroform, followed by 709 ethanol, and ethyl acetate in order. In the branch
extract, n-butanol and ethyl acetate factions were found in large amount
each. Both leaves and branches showed high amounts of flavonoids in
n-butanol and ethyl acetate fractions.

Cytotoxicity examination found no cytotoxicity in HaCat cell of leaf and
branch hot water extracts at 250ug/m¢ concentration. The 70% etanol extract
was found to have no cytotoxicity in leaves at 250ug/ml concentration and
branch at 31.25uxg/ml. In raw 267.7 cell, the leaf and branch hot water extracts
showed no toxicity at 250pxg/ml. The 70% etanol extract had no cytotoxicity in
leaves at 125¢g/ml, and branches at 62.5ug/mf.
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Based on the findings above, it seems that some specific ingredients of
phenol and flavonoids contained in Ilicium anisatum L ethyl acetate fraction help
affect mycete growth and antioxidative ability. Moreover, [/licium anisatum L
cytotoxicity was not found in HaCat cell and Raw 267.7 cell under a certain
concentration level, indicating the possibility to be utilized as a natural

antioxidant to replace the synthesized antioxidant, BHT.
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6. DPPH radical &A%
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AAST Loy AEE 27 ol SdEH 4 7HAE FE5ke] 3em A7)
olatZ AZsle] 3YU F<F 70% Ethanol® 33] WHE F&3}4th Ethanol % 92
filter paper® 7t o #2171 & evaporatorg Ab&3te] 7HQF wEsle] o 7
7FA 17.09mg o] BES Aol o 750%, 7FA 17.09%°] F&S& YER AT
Eeud FEES SRTY E£%ste #d ZAd7IE AR n-Hexane,
Chloroform, Ethyl acetate, n-Butanol, Aqueous® A= * &3t zHzhe]
wg2 33 vbE AAjetdon Zh7tel gw e 9 F8EA n-Hexane
5.98mg, Chloroform 18.52mg, Ethyl acetate 0.36mg, n—Butanol 2.04mg, Aqueous
29mgs dom kX EFEoA n-Hexane 12.45mg, Chloroform 18.27mg,

Ethyl acetate 0.68mg, n-Butanol 5.85mg, Aqueous 2.15mg= A ATH Table 1).

Table 1. Yield extract and fraction from [l/llicium anisatum L.

Extract and Leaf Trunk
fraction Weight(mg) Yield(%) Weight(mg) Yield(%)
70% Etanol 17.09 17.09% 7.50 7.50%
n-Hexane 12.45 12.45% 59.98 9.98%
Chloroform 4.79 4.79% 4.99 4.99%
Ethyl acetate 0.68 0.68% 0.36 0.36%
n-Butanol 5.85 5.85% 2.04 2.04%
Aqueous 2.15 2.15% 2.79 2.719%
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2. Phenol ZZf M

ATl v At 7 e e FEE R 2¥=e 44 725nm2
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Fig. 3. Total phenolic compounds of [//icium anisatum L.
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Fig. 4. Total fravonoid compounds of [/icium anisatum L.
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Fig. 5. Colony diameter of fungi taxa grown in PDA medium with various
concetrations of [llicium anisatum L. extracts

P.g. Pytium graminicola, P.~v. Pytium vanterpooll, Pu. Pythium ultimum, R.c. Rhizoctonia
cerealis, R.s.(1b), Rhizoctonia solani AG-1(1b).
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5. M==5d gt

1) Raw 264.7 B7}

MTT (3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyltetrazolium bromide) 7% -&
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FEE 2 S99 gt A O RS A8t oE §8&S AlFstn
°F=o 7, X, Al viAd B =4S HUEshek(L, 2012).
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Ethanol 2] F%=% 67] sampled] <]l NO2| @& o] A3
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Raw 264.7 cellel W3k Alx=54S 13 23 Zoud o de3E&
ol = 500ug/mee] FEolAE HAdo] vERLA] gkem, 70% Ethanol FE%
MM = 125pg/meolste] skolA HA o] yYetuA ekt (Fig. 6).

Raw 264.7 cellel tigh ME=4ES gQls 23 Beuyd A9 d5-F5E
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Fig. 6. Effects of [llicium anisatum L. leaf extracts on of RAW?264.7 cell.
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Fig. 7. Effects of [llicium anisatum L. trunk extracts on of RAW264.7 cell.
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2) HaCat cell 37}

HaCat cellell thet |&& SAst7] flste] Heud d3 749 dFE=
I} 70% Ethanol FZ&=o| talA 500pg/ml, 250ug/mé, 125xg/ml, 62.5ug/ml, 31.25
pg/ml 52 =439t}

HaCat cell o] gt Ax54dS 13 A3 Aoy 9 dFFEaolAs
500pg/mee] ErolA k= HAdol uehbA ggtoem, 70% Ethanol F=EA =
250pg/meolste] ol A SA o] yEhbA ek tth(Fig. 8).

BEUF 7HAe dFEFEEANAE 500us/me] FEAAME HAo] yElA
orom 70% Ethanol FEE0 A= 31.25ug/mlo] 8] FXo A EAo] vE}A
2 toh(Fig. 9).
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Fig. 9. Effects of [llicium anisatum L. leaf extracts on of HaCat cell.
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Fig. 8. Effects of [llicium anisatum L. trunk extracts on of HaCat cell.
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6. ABTS radical 2 Hs

ABTS radical &7 &4HHE ABTSS %ol radical o S3%=7} aikshA| o
s ZAaFH+= Yo 7]x3 WH o 2 ptassium persulfate?} ABTSE] Ab3}o

ol&l radicals PGz F 74749 Az 9% radical 2AEAH S SHTOEZHN

LU o A F8ES 7H2E 100, 50, 25, 12.5pg/mle] == A 328}
ABTS 27 A& =H3 A3E AL Fig. 73 Table 29| 7}A = Fig. 8%}

Fig. 794 vy o FEE9 #94d ABTS radical 2718459
Ethyl acetate ¥ &3 p-Butanol &3 Z°lA & 50pg/me] FZ=dA% 70%
olAel #aAS et om 70% Etanol %%, n-Hexane 3%, Chloroform
3 & Ethyl acetate 3%, n-Butanol #3 &4 25ug/mle FEo A= 50%
o] Aol ABTS radical &7 &4 %59 < ® ¢ tHFig. 10).

Table 2914 H&= vpe} o] Qo] &5, #+38F F ABTS radical 24 %Y

H

T

off

=3k Ethyl acetate, Chloroform, n-Butanol, n-Hexane, EtoH 709,
Aquarius =22 eSO Ethyl acetate #3 EolA 33.37ug/mle] W ==
e AL vk (Table 2).
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Fig. 10. The result of ABTS radical scavenging in [/licium anisatum L. leaf
according to different concentration of organic solvent extract and

fraction.

Table 2. The result of ABTS radical scavenging in [/licium anisatum L.

leaf(mean+SD)

Extract RCso(ug/me)"
T0%EtOH Extract 66.12+7.89
n-Hexane fraction 57.54+9.32
Chloroform fraction 46.50+8.73
Ethylacetate fraction 33.37+11.38
n—-Butanol fraction 48.30+10.35
Aquarius fraction 101.44+5.00

BHT? 10.29+1.90

1) RC50: Amount required for a 50% reduction of ABTS free radicals after 15 min
2) BHT, butylated hydroxytoluene.
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Fig. 8dlA HEuUiF 711 FE2E9 F83 ABTS radical 2AE84d 58
70% Etanol %%, Chloroform #38 %, Ethyl acetate ¥ 3%, n-Butanol &8l A
=
[e)

Zol 4= 70% o4 e ABTS radical 27 4% ¥

o

12.5ug/ml ¢
AHFig. 11).
Table 304 Hi= vpe} o] 7k F&E=, &8 ¥ ABTS radical 22715 9

U T 32 np-Butanol, Ethyl acetate, Chloroform, EtoH 70%, Aquarius,
-Hexane %% YEISEo ™ p-Butanol &3 &oA -42.28ug/ml, Ethyl acetate

LY Eol A -2753ng/mee] ¥k FE=gks e Aol S FEol A F7HA

Bl
ABTS radical 2745 S4o] Q23] Rt} % n-Butanol #3 &3} Ethyl

:3

=

o

acetate 852 27 FAAEASA FA X BHTRY =2 ks A

e AL Stk (Table 3).
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Fig. 11. The result of ABTS radical scavenging in [llicium anisatum L. trunk
according to different concentration of Organic solvent extract and

Fraction.

Table 3. The result of ABTS radical scavenging in [/licium anisatum L.

trunk(mean=SD)

Extract RCso(ng/me)"
70%EtOH Extract 15.6+5.60
n-Hexane fraction 45.44+1.48
Chloroform fraction 2.14+1.16

Ethylacetate fraction -
n-Butanol fraction -
Aquarius fraction 42.65+8.97

BHT? 12.59+3.26

1) RC50: Amount required for a 50% reduction of ABTS free radicals after 15 min
2) BHT, butylated hydroxytoluene.
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7. DPPH radical &2 HS

DPPHE & S #= ¥4 kA3 free radical® d4rst 4ol o

AR Fojo] o] A AFF23 AfHko AoJst= A3 A free radicald]

FEEvbre] olwth 7hA e BEES ZH7F 100, 50, 25, 125ng/mee] FER A5}
DPPH 4~7A &4& 54 A& U2 Fig. 99 Table 49 7FA+= Fig. 103
Table 50 YERU ATt

Fig. 9914 H&ud o FE5EF9 #3¥ DPPH radical AAZATHLS

Ethyl acetate ®3& &4 100ug/mle] F=olA % 50% °]4e] DPPH radical

Table 4914 H+= nfe} o] Qlo] &5, ¥ & F DPPH radical 24 %Y
U Tk Ethyl acetate, EtoH 70%, mnHexane, n-Butanol, Chloroform,
Aquarius =2 2 e S Ethyl acetate ¥ 3 EoA 14647ng/mie] ¥k ==
et ar Ao
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Fig. 12. The result of DPPH radical scavenging in [llicium anisatum L. leaf
according to different concentration of Organic solvent extract and

Fraction.

Table 4. The result of DPPH radical scavenging in [/icium anisatum L.

leaf(mean=SD)

Extract RCso(ug/me)"
70%EtOH Extract 227.715+6.13
n-Hexane fraction 262.13£6.29
Chloroform fraction 335.97+29.81

Ethylacetate fraction 146.47+25.71
n-Butanol fraction 297.52+5.72
Aquarius fraction 531.58+0.38

BHT? 185.65+5.84

1) RC50: Amount required for a 50% reduction of DPPH free radicals after 20 min
2) BHT, butylated hydroxytoluene.
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Fig. 10914 vy 7HA 559 8% DPPH radical 2484592
EtoH 70%, Ethyl acetate, n~Butanol & & &4 50ug/mle] FZ=AX% 50%

o]4+¢] DPPH radical 47 &4 %3S Bt}

Uk T 7ke Ethyl acetate, n-Butanol, EtoH 70%, Aquarous, Chloroform,

n~Hexane 2% YUENE O™ Ethyl acetate 8 &4 57.76pg/mle] ¥ 5%=&
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Fig. 13. The result of DPPH radical scavenging in [llicium anisatum L. trunk

according to different concentration of organic solvent extract and

fraction.

Table 5. The result of DPPH radical scavenging in [Il/icium anisatum L.

trunk(mean+SD)

Extract RCso(ug/mé)"
T0%EtOH Extract 85.94+0.29
n-Hexane fraction 198.91+£3.83
Chloroform fraction 147.74+4.70

Ethylacetate fraction 57.716+3.92
n-Butanol fraction 58.47+2.97
Aquarius fraction 135.47+0.17

BHT? 70.64+2.45

1) RC50: Amount required for a 50% reduction of DPPH free radicals after 20 min

2) BHT, butylated hydroxytoluene.
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TeuFE A3 7FAel 22 70% Ethanol& o2 A3t A Z%
E3 2715 AME3t9] n-Hexane, Chloroform, Ethyl acetate, n-Butanol,
Aquarius® Z}7Z} B33t FAAZXSIFoOW, L] BEIFSS A BEIE
n—Hexane 5.98%, Chloroform 18.52%, Ethyl acetate 0.36%, n-Butanol 2.049,
Aqueous 2.79%& ARomw 7x] B I Eo|A p-Hexane 12.45%, Chloroform
18.27%, Ethyl acetate 0.68%, n-Butanol 5.85%, Aqueous 2.15%°] %1t}

wet dAeEFEdS AN Pythium  graminicola, Pythium vanterpoolii,
Pythium ultimum® Rhizotonia cerealis, Rhizoctonia solani AG-1 1b°ll th3h
A e A3 pythium ALY Pythium graminicola, Pythium vanterpoolii=
25% o|&te] Fro®E d3 AWAEA Eatdoew Pythium ultimume 75% ©]749]
Tl AR FE3A . Rhizotonia cerealis®t Rhizoctonia solani AG-1 1b

ER R EFEde] R mobda s Aol A= aykE WeER It
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phenolic compound:= R, AlvF T virus 5 WY Qo] W3k wlo] b
owA gdagIE Yelge EZo] B24Y(Snook et al, 191; Miles, 1991),
o]= 2% AMAHE T phytoncide @ phytoalexin & & o] FE%o 75 7]
W Foletar delA Adrh(Barz, 1990). dutx oz #HisA 3+3E-S phenolic acid
9 comarin¥F, flavonoid® 181l BdFe Al ZFoE UHH, 1 Fxd uet
olg}etzlel A B AgA 7lwo] @E] YEdth(Lee and Lee, 1994; Kubo et
al., 1995; Park et al., 1991; sakanaka et al., 2000)2}+= H 17} Ut}

op

70% Ethanol F%&9 % #3E1¥ Phenoldt#, Flavonoid, DPPH radical 274,

ABTS radical &A%< A3

o
Olr
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ABTS radical &A%l tigt 2= oA n-Butanol 3 &l4 12.51g/ml2]
TR 50%0]/de] Fatst e RE YEFH e, 7HH A= 70% Ethanol,
Chloroform, Ethyl acetate, n~Butanol &8 &oA W5 A 3AkskA <l BHTH
E2 FX9 kst &4 2aE JERUTH

DPPH radical 2~2Asol gk A}, e A= Ethyl acetate &< =14 100ug/mé<]
FrolA 50%01de]  &FAarst @A EHE JeEddew, T FEECd4E
n-Butanol, Ethyl acetate 3 &EoA 125ug/mle] =A% A sakslA] <l
BHTE W =& 39 &4tst 24 aaE yehldo

H=eA A3} Qo A= Chloroform £ &old 7Hd 22 FA=2 AF530om,

l

O

70% Ethanol, Ethyl acetate 2= gttt 7HAFEEdAE  p-Butanol,
Ethyl acetate & &4 Z+7 =2 FX=2 A=HAY = wol= BN Az
A3 7HA] E5 p-Butanol 38 &3 Ethyl acetate ¥ 8 &EolA 247t =

UEpshe

rlo
+
ﬁ
it

Ethyl acetate 8% ¥ n-Butanol & E9A fFast &its 2455 S YE
HaAew, vy 7HA FEE 2 2829 ABTS radical 4271 % DPPH
AATL 7HA 9 A= 70% Etanol, Chloroform, Ethyl acetate, 7-Butanol 3 &of A
B g 3akskAQl BHTEY =2 X9 bt g4 535 dehdilen,
E£3] Ethyl acetate &3 &3 p-Butanol £ EoA =& 33 SAFAS
LERH AT

DPPHSI ABTS= AddHle] Edfrmol=o Fatstadgd s gelsh=d
AHE-¥ ™ (Pandey, 2013), E&]#s4 3= o]9d 7]
A s e Agol M= Faksteo] FUHE
1946) B sk, 89 9 HERl C o9 v& kst =459 #E&
717ko]l AHREg-o] JHA ] WA, HolgE oy A, HAstEY I To=
t} kst a2 (Diplock, 1947) X1 % Ao}

Bour g ZhA el 23wl St o= e A Ad 99

FEEY B EJNAE HES Chloroform 8 EA 7M =& =32 A=

0
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o, 70% Ethanol, Ethyl acetate o2 UYEl}on ZgH-o]ti=
n-Butanol, Ethyl acetate &3 &4 =2 FX& YERYIAL 7HAFESEAA =
H=3 ZkH o]l= 5 p-Butanol, Ethyl acetate 8 Eo|A 2+ =& FX 2
ATk
o] ABTS radical &7 % DPPH radical 2715 &4l 5

Ethyl acetate &% n-Butanol ¥ &4 %2 i3t &4 58S Yeu=
BEN fFArete REeue desd Egricolno 5A Aol kst v
o YIS T Aoz ot

A3} Fepuolme SH4R] FAAEH BHe] JLS T ATE

e
k%
N
N
N

d

Raw 264.7 A AX= %7] 9354 cytokine #H] % nitric oxide(NO)E
Aol F= AR Ha (&, 2015).
Raw 264.7 cell?} HaCat cellol] tfgh A5 st A3} Raw 264.7 cellol A&
Uy A3 7R o] daEFEEd A= 500ug/mle] FEoAME HAd o] YERYA]
gokom  70% Ethanol FEEolA AL 125ug/mlolste] F XA A o]
UERLEA] gk om. TR el A= 100ug/mee]dke] oA A o] YELbA] Skt

HaCaT ZAIAAMEE o st d35A cytokine?} chemokines A4 314
o] ARG A F2 AREE I QITh(H, 2015). HaCat cell o oigh A
A4S G A Eevkr 93 79 e FEEolAE 500uy/me] oA E
=240l YetyA] gkkom 70% Ethanol FE& &2 Yo A= 250ug/ml o] 512
oA FAdo] YetuA eskon, TR oAM= 31.25ug/mle] sk oA HAd o]

st A5 AxzA A5l

it

r (

o

KeN
=

ox

okt

n-Butanol, Ethyl acetate &8 &°] =7 #2# o] p-Butanol, Ethyl acetate
T8 =9 5Tl dAts &4 gy dIEFS T AoE AdHATh HE
Zggzo A fope Wyl Ee AdH, Y AdEHSs R AusEAd, =g

_29_



g al FEZF 3259 oW (Minodier, 2003), Fol EsuT 9 FEES Folsd
TE, 4 ol 53 2L 2174 wdy g AlA s AF7 yEh,

EHNME BaeyFe 3529l anisatindl A A&

ol %

oo

o

20000 3¢ dE
Sutg] 7t A7 TS vErdlen, 15 3wk 7 60A1ZF Qtell Abiehr] = kgle
™ (Kobayashi, 2003), lllicium religiosum¥} 2] SIE=
(Caldwell, 1957)3} Houvbieo] 54 a3 #3F o+ (Langgaard, 1881) 52
719 FEeuy 540 #e ATt A%E YEY

O{N
1

A

URAAT, ey FE2E9 AlX54ES 353 29 Ieuy I35

Raw 264.7cell#t HaCat celldl Alx=7do] gl 2oz #FEHJAOW, 70%
Ethanol F&E A Raw 264.7cell& 2125pg/mioldte] s=, 7FA  100pg/méo] &<
FTLol A EAo] BEEA ko HaCat cello W3dh 23 < 250ug/ml o] 3}2]
S, 7FA 31.25pg/meoldte] FolA AlEEAdo] #FEA] gt ReurE

’ =)
AT E otz ARGFH Hd AedgdAre] o] §o] 7hed AL

fl

i
e
o

>
bt
o
o
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AT Beud HAAdEY AESAE 2 ANE Vel #e A4E A
stof, AlF A= Zeute 2 S8 dAE o FakskAl Aol
ek 7xARR Alesty] flste] AASEATH

Rgto) dAME Aol dig A¥ &
el AR Aol A H = eSS Btk ABTS radical 4
o A= p-Butanol &&=l A 125ug/mle] XA 50%0]7d<] &itst a3&
el o 71X o A= 70% Etanol, Chloroform, Ethyl acetate, n-Butanol
T EoA BHTEY £ A #Fitst 2345 yehlidlth DPPH radical
A% g A3, Ao A= Ethyl acetate 34 100ug/ml ] 5=l A
50%°]%el Fatst a3dE yeddlew, ZHAFEE<4 = n-Butanol, Ethyl
acetate E3 & oA 125ug/me] FEoA BHTHTU & #x9 itz gy=

oloj| A = Chloroform, 70% Ethanol, Ethyl acetate <=2.& =

TR A=Hon, 7MAFEE A= n-Butanol, Ethyl acetate #3&o|A z+z}
= ook FgEeol= 4 A¥ ¢l¥ 7FA] EF n-Butanol¥t
Ethyl acetate &8 &=olX 242t 2 A2 Uewth

AEZ=4S 208 A3 HaCatA Zo A9 A3 7HA] d-FE5E-2 250ue/m 9]
LA FHAo]l YERA ko, 70% Etanol FEE AelAE 250ug/ml,
ZEA Ol = 31.25ug/mee] sl AESAS THAA ¥ Ao®E UEuET
Raw 267.7 AlZolA A3} 7hA] dFFE2E2 250pg/m el FolA =70l
YERER] gkoko ™| 70% Etanol F&&-2> UollA = 125ug/ml, 7FA ol A= 62.5ug/ml2]
TEAA AEZFAS THAA B AeE UEy
U59] Ethyl acetate &8 & sf¥ =3¢
FetE o= 54 Aol oste] e A sl dEFgs T
= 1&g A3 HaCat A%} Raw 267.7 A
T Al o] B E R kol A datshAlR]

BHTS tiAl® AAFArsA R o] &7bs/d o] Abmdt.
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