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ABSTRACT

A study on physiological activity of extracts
in different organs from Lactuca indica L.

Park, Jeong-Hun
Advisor: Prof. Park, Hyeon-Yong, Ph.D.
Department of life science,

Graduate School of Chosun University

This study was focused on the physiological activity of Lactuca indica L. by
parts (root, stem, leaf, flower), by using a methanol extract method from each
part (root, stem, leaf, flower) of naturally-grown Lactuca indica L. in our region.
For the specimen, extract from each part (root, stem, leaf, flower) of Lactuca
indica L. was used, by using methanol as a solvent.

This research found the following results.

Total polyphenol contents were 13.50 mg/g extract DW (Dry Weight) for
root, 1544 mg/g extract D.W for stem, 35.09 mg/g extract D.W for leaf, and
1250 mg/g extract D.W for flower, and total flavonoid contents were 1.43
mg/g extract DW for root, 534 mg/g extract DW for stem, 2690 mg/g
extract D.W for leaf and 6.20 mg/g extract D.W for flower.

DPPH radical scavenging activities were 10 mg/m¢, 32.65% for root, 64.23% for

stem, 90.37% for leaf and 32.54% for flower, and the effects were good in the

- v -
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order of leaf, stem, flower, and then root. Especially DPPH radical scavenging
activity of leaf section was 90.37%, which was almost the same level of
activating ability as ascorbic acid and butylated hydroxyanisole of the control
group.

ABTS radical scavenging activities 20 mg/m¢ were 48.22% for root, 45.62% for
stem, 99.84% for leaf and 65.32% for flower, and resultingly, the effects were
good in the order of leaf, flower, root, and stem.

Nitrite scavenging activities under the condition of pH 1.2 were 55.63% for
root, 55.28% for stem, 21.49% for leaf and 21.25% for flower, and under the
condition of pH 4.2, 49.85% for root, 42.35% for stem, 12.36% for leaf and
10.33% for flower. As a result, the scavenging ability was remarkably excellent
under the condition of pH 1.2 and the effects were good in the order root,
stem, leaf, and flower, and in particular, the scavenging ability was not shown
under the condition of pH 6.0.

For antioxidant enzyme activity, SOD (superoxide dismutase) activities were
85.05% for root, 89.43% for stem, 90.71% for leaf and 85.40% for flower - in
other words, every parts showed high activity, all over 80%. And APX
(ascorbate peroxidase) activities were shown as 660.27, 164.55, 88.25, 165.26 yM
ascorbate oxidized/min/mg protein, each in the order of root, stem, leaf, and
flower. Also catalase enzyme activities were 13.92, 2.77, 439, 3.72 pM H202
decomposed/min/mg protein, each in the order of root, stem, leaf and flower,
and to sum those figures up, the root part showed the highest effect of
antioxidative enzyme activity. POX (peroxidase) enzyme activities were 3.91,
7.04, 1.03, 573 pyM tetraguaiacol formed/min/mg protein, each in the order of

root, stem, leaf and flower.
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For the survival rate of cancer cell and human normal kidney cell (HEK293)
by MTT assay, MCF-7 showed the highest anticancer activity as a result of the
cell viability measurement by stages, by diluting each extract concentration as
50 ug/m¢, 100 pg/mg, 200 pg/me¢, 400 pg/m¢ and 800 pg/me, and following that,
Hela and SNU-1066 were the second and third ones which showed a good
anticancer activity. By contrast, HCT-116 showed inadequate anticancer activity.
Human normal kidney cell (HEK293) showed over 80% of cell viability and it
was possible to carry out a selective destruction between normal cell and
cancer cell.

Regarding six kinds of strain - Escherichia coli Malassezia furfur, Staphy
lococcus epidermidis, Candida albicans, Salmonella enterica subsp, Listeria
monocytogenes — which went through an antibacterial activity test, most
extracts from each part of Lactuca indica L. showed antibacterial activities,
except Salmonella enterica subsp and Listeria monocytogenes. In contrast with
other bacteria, Salmonella enterica subsp and Listeria monocytogenes showed
almost no antibacterial activity.

In case of tyrosinase inhibition activity, the concentrations of sample 5 mg/me
were 13.17% for root, 14.11% for stem, 19.67% for leaf and 21.01% for flower,
and it was concentration dependent. It showed high tyrosinase inhibition
activity and especially among all concentrations, an activity inhibition effect of
tyrosinase of flower part showed the highest value.

In conclusion, this study indicates that wild Lactuca indica L. could be a very
important natural resource in the future for health functional food, cosmetic
product as well as new medicine development, and it could be used in many

ways.
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=2 A0 ALEE OFM S 7|(Lactuca indica L)° MEXxE ML HMAO

=
oIZ Ofiof Ardsts A= 2013E 8 AMiFotA1, SFR+S 0|80 MRO| =+

2| (root), &7|(stem), U(leaf), ZE(flower) 4 E 2 &2|ot Ct

:‘<'5_
EAHAXT|(Ishin, Korea)d|| 4= & 2M7|0| D245k, -70°C O]

C
ot =X 2 dS(OPERON, Korea)of EEtst] A0 AHESHRUC,

221 FEE°| H=x

OFM 2t N SH7|(Lactuca indica L)2| E£2|Y ZHAXA|ZR 2H{|ZF2| 80% methanold|
HRISHY 24A12t EXISHH DAY E HIZ MoBA 3% o4 Bt FESHD air

compressor (DOA-P704-AC. USA)Q} filter paper (Adventic 2, 110 mm, japan)E

0|25t OojutstRa, ofntst -2 45°C rotary vacuum evaporator (IKA, Japan)Z
b

o\

o xs
Y 55 = 5

B ARSI Y NEW7|(Lactuca indica L)2| 29|

[

methanol =Z 52 AL23}IQILY

n
Of

ESt DPPH radical &27Hs, ABTS radical 275, Of&MA AHEs AHYAME=E &

4 ¢F =
PIER 52 dxot SAs7|E oialet =, XS ES 20 mg/me2 St HHO
A+ESHREL
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IE}
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Folin-Denis(1912) gt

njo

Qe HATBIY spectrophotometerE 0|&, 725 nmOj| A

r

=
ot =MoLt S|l 2|8 FE=0| HESS 08510

Y=g 5%
2™ sE2 0|1 0.25 meM test tubelf| F ot =, 07|0f 10Hf 3|ASH Folin &

Ciocalteu’s phenol reagent (Sigma, USA) 0.5 mE ZtZt =23t510], M 20N S527¢

BEX|SFACE O Z, 7.5% sodium carbonate (Na,Cos) 0.5 mE =38t540] 30°COHIA
=

9027t Xt =, spectrophotometerE& O|& 725 nmOjA| S&AEZE ZHHSISULCE
= ZoHs &S 7517 /5t HEE=ZE chlorogenic acid (Sigma, USA)E Of
2ot dEMEZ Ardstn ZuStr|ol RE & E2lis S Aot
ShRALE.

223 E2}EL0|E T=EH

= ZglEL0|E XML Jia 9F Tang(1999)0| HiHHS wHHSE dibiof [Mfa}
85I n, s EE =2 1 ng/me| 5= 80% methanold| &3

o

Ct= diethylene glycol 10 m¢, IN-NaOH 0.1 meE 7tgt =, 37°C incubator0f 1
A2t BEEAIZ|, 420 nmOjM SEEE ZHESRUCL BESEEE  Naringin

(Sigma, USA)= AIE3IRULE.
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YNEWI|O] B AZE Blois(1958) WHES U A0 DPPH radical 2
oh 2t 550 A|ZE DEI2S SUIE 5100 B4AIZI =, 900

=
peo| 2,2-diphenyl-1-picrylhydrazyl (DPPH) (Sigma, USA) £ 100 uMit Z A=

100 wE =gstof witsict O] =gA|EE 2A0M 3027 BHEA|Z] = radical
0| ZAdl= ML E spectrophotometerE& O|23}0 517 nmOA SZEE =HG

Lt 2T S0s2 4 s 39 U550l Bus AU = CH=F0 Cf
X

ot 289 & BEE OIS Mo 25t #EE2 A LSHRIC
ADEW | 2Y A|R0]| C§St 50%2| DPPH radical 271 2482 ICy (The half

= O

maximal scavenging concentration)2 = L}{EILH QALY

An= (Ag-A) / Ag x 100
An : DPPH radical A7 St 20| CHSH SHALSE SHA (%)
LS

0 A|BR7} M7IE|X| &2 DPPH %90 S

A : HHS24Z0| DPPHS} 2t A|20O| HIS 3 SHE

2) ABTS radical 27zt

OfAl 2T EH7|0] 2| ABTS radical 2HEAHEE Re £(1999)0] HiHE QA=
HASIY AAHSIYCE 7 mM  ABTS  (2,2'-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt) (Sigma, USA)?} 245 mM potassium

persulfate ZE40| 88fstm 15A1ZF SO 20| HESI0] ABTS 0|2

_6_

Collection @ chosun



radical (ABTS+)2 &dd A7l 2, 0] AU Z 734 nmO|M S&E 0| 0.700~0.900
R

0| E|=2 methanolZ 3Z|ASIALCt M= ABTS+8U 950 w0 s ===

50 WS JFot0] S& SO HISAIZI 3, 734 nmojA BTl HAE FHOHAD,

AMZE HI} Mzo| ST XO|E HEE (% E LIEILJO{ ABTS radical AH5S +#+
SHRALCE.
LTE 7| 28 A|Z0| CHSH 50%2| ABTS radical A7 &AL ICs (The half

maximal scavenging concentration)© 2 LftEFLHRALCY.

An= (Ag-A) / Ao x 100
An : ABTS radical 27 50| CHSH Statst 2 (%)
Ao : ANZ7t H7HE|X| Qf2 ABTS+ 89| &

A BLZ8UFO| ABTS+o} 2t ARO| UIS3H BHE

20 uRof| A|ZQo| F=Z=ZH(20 mg/me) 40 weet O.

Ol—‘

0|85l0] gts 8Hel pHE 42 1.2, 42 6022 P

0 po 2 HSI0] MHO| ALSBIYCE O BHSAS 37°C water
bathO| M 50& HFSA|Zl 2, 2% acetic acid 1,000 pl, griess reagent (30% acetic
acid2 ZTAH|$t 1% sulfanilic acid?} 1% naphthylamineg2 1.1 HZ =%) 80 e
£ H7Molo & 2eAF Y20M 1522 BESA[Z] kg 520 nmOM EEEE

=7got0] Cf3ar 20| OfEMG 2HSS oI

N(%) = [1 - (A-C) / B] x 100
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. nitrite scavenging ability
: absorbance of 1 mM NaNO2 added sample after standing for 50 minute

: absorbance of 1 mM NaNO2

n o > Z

: absorbance of control

100 mM potassium phosphate buffer (pH 7.5) %0 2 mM EDTA
(ethylenediaminetetraacetic acid), 1% PVP (Polyvinylpyrrolidone), 1 mM PMSF
o, =&

s} ot
DEW7| EQEHE 223t A|E 03 g2 20| over nightd}

F=IJ
ot

ot
™
P

5l O

(phenylmethanesulfonylfluoride)E& & 7+3510 3} < A
0§ 15,000 rpme 2
itz A ZFO| AFESIRICEH

o
2t A|RQ| CHEHA HMEF2 Bradford®(1976)0| [t2} BSA (bovine serum albumin)

(Sigma, USA)E EE=EZ AMESH0] SRt
2) Super Oxide Dismutase (SOD)o| = =4

Super Oxide Dismutase (SOD) &M ZH2 M Kit (Sigma, Japan)E AIES

_

of =™l oml, SOD ZA240| NBT (nitroblue tetrazolium)Q| zt2l X o}

olr
mjo

Z7M™8l= photochemical NBT methodE O|&£3IQULCE BFEHL2 50 mM carbonic
buffer (pH 10.2), 0.1 mM EDTA, 0.1 mM xanthine, 0.025 mM NBTZ 3} 2
spectrophotometerE 0|23%l0f S& X 450 nmOjjA] NBT 22l Mj&2 =SS

Ct. SOD&= 4 gg2 otaiel A LA 2|50 5t RALY.

_8_
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Table 1. Amount of each solution for sample, blank 1, 2 and 3.

sample (u2) Blankl (u€) Blank2 (u@) Blank3 (u@)
Sample solution 20 20
dd H20 20 20
WST working solution 200 200 200 200
Enzyme \{\/orking 20 20
solution
Dilution buffer 20 20

Super Oxide Dismutase (SOD)&M (NBT2HH X H&, %)

{[(blank1-blank3) - (sample-blank2)] / (blank1l-blank3) x 100

_9_
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3) Catalase (CAT)O| &HMH=H

Catalase (CAT)ZHE Mishra 5(1993)0| HiHES AH HHYSI =™,
HtS ol %XF sL= 50 mM potassium phosphate buffer (pH 7
H2027} Zet E|=& SRLh CAT &d2 O o3| M=ot zads Jiot 2
spectrophotometerE 0|23} 240 nm2o| S&TOA 127t A&l H202 HIIE

Z=XMSIG D, CHEE 1 mgle AME H2022 uME HA|SHQICE
4) Ascorbate Peroxidase (APX)°o| ZHH&5H
Ascorbate Peroxidase (APX) &2 Chenl} Asada(1989)°| HtHo| 2} =™}

HOM, APXQ| HtE2M2 05 mM ascorbate?t 0.2 mM H,O,7} E7}=l 100 mM

potassium phosphate buffer (pH 7.5)2 &} QULCt. 0| IS M| X =st TAHES 7}

%

= ascorbateQ| Aot HEE spectrophotometerE 0|61 290 nmOAM 12

10| a4 H3lE ZHSIYPoH, S A 1 mglt AtotEl ascorbateE UMZE HA|
StSALE.

5) Peroxidase (POX)2| &M=

Peroxidase (POX) 22 Chance2t Maehly(1995)2| &IHHO|| M2t FHHEHSIF A,

POX HtE M2 *

bt

SE7F 1.5 mM guaiacold} 6.5 mM H,O,7t E3HEl 40 mM
potassium phosphate buffer (pH 6.9)2 XX &} ALt

0| HISAHO| =Xt ZAMS Ttk Z, tetraguaiacol ¥ E spectrophotometer

2 0|8810] 470 nmOjIA 1E27to] STE Wst2 ZHSUOD], THHE 1 mgl
HMEl tetraguaiacol® UME HA|SIQUCE
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1) MzZo| i

220 ALEE MZEHE2 ot= MZF 2™oM =TS UM XY HMZSF
Hela (KCLB No0.10002), T2 MZEZF Calu-6 (KCLB No.30056), St MZZF

MCF-7 (KCLB No0.30022), RI&Qt M|ZEZ HCT-116 (KCLB No0.10247), SE=QF A|x&
SNU-1066 (KCLB No.01066) OIX| EAF AIXF MEZ HEK293 (KCLB No.21573)

uu - X

Z+2tol MIZ0f 2t RPMI1640 (Lonza, USA), DMEM (Dulbecco's Modified
Eagle Medium) (Lonza, USA), EMEM (Minimum Essential Medium) (Lonza, USA)
O| HYX|O| 10% FBS (fetal bovine serum) (Gibco BRL, USA)2} 1% antibiotic -
antimycotic (Gibco BRL, USA)E H7tst Z2SHH|X|E 0|83, 37°C, 5% CO:2
incubator (SANYO, MCO - 17AIC, Japan)Q| && HHX 7|0 A AHCHH{XYSI 2, 2L

o
Orct oF Y Mz22 HIX[Z WASHACE 20| AES MZEF= Mok 33| Of

rr

o AtEs ALY AS 0[83AL, HESl MZEF= DMSO (dimethyl
EN

sulfoxide) (Sigma, USA)Z =3t HYX|O| 29 A|Zl & XX WHET(OPERON,

Korea)of H2ts}SCE.

HME SH AM qotE 24517 2o Hansen S(1989)2] &0 2} MTT

assay RO oo AME S 2N SHME dE=EE 2

oo
mjo

SIRULCE MTT assayH2

ut
4
>
ot
b
i
o
=2
|o

|8 MTT tetrazoliumO| cellQt0 X &30 mitochondria L{O|
M HXHMES Z= formazan productZ2 ZHA|7|= mitochondria®l s3& 0|89}

Of £Yst= HAHRO|LE
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o= MEF2A0M ZIH2 4 MEFZ 3x10* cel/m =7t EHES
hemocytometerZ cell counting ¢t 2, 96 well microplatedf 98 pe/well % 2
St Ct2, 37°C, 5% CO2 &5 M= H{Z7|(SANYO, MCO - 17AIC, Japan)Of| A 24A|
7t incubationd}0f MEE 2% Al7| Che dHeb ZAo| CHAO| Tl LS|
Hojy xZ2S SoHz KRS0 2 WA Zt well] EIISIUCE O|HS 48A|7
HiF AlZI =, ZF wellof 5 mg/me 2] MTT(3 - (4,5 — dimethylthiazol — 2 — yl) -
—diphenyltetrazolium bromide) solution (Sigma, USA)S 10 pe® M7tst1d, 4A|7L
SO BESAZl Thg 45HE =AAEA MA o 2 2 wellof 100 pe2] DMSO
(dimethyl sulfoxide)E& M 7tst0{ 1527+ plate shaker (Finepcr, SH30, Korea)Z =
=0 FQULCt 0|= micro plate spectrophotometer (Bio Rad, xMark, USA)E A&
St0] wave length 540 nmOjA & EE FESIAULE 4 MzZEe =& FH7IT
2 100%=2 ot LMZE T4 AX &S oA
ANEWT| 2 HEIS FEEO CHSE 50%2| cell viability= ICs (The half

maximal inhibitory concentration)2 2 LIEILH AL}

percent of viable cells(%) = (CHETQ S&E - A|lZX2|FQ S&K) / =F9
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A AFRSH RS CHELROl Escherichia coli T2 AXIZ O|H SHAIA|Of LK
S

Mg 7|15 CHEXCQI Q9 Staphylococcus epidermidis, AZ=9| 2QIA0l

-

Salmonella enterica subsp, 2|AH|2|0tE52| &9l Listeria monocytogenes, X|
A OB Yol QT Malassezia furfur, Z}C|CHSO| 401#0|0{ OtEL|Qt £

w @l Candida albicanss CIHO|A HUPHL =z Foligt &

o 2 A
0x
1o
uA
11
rio
ro

gez2 MEsy ot=dds

1%
K]

& M=K E(Korea Biological Resource

FH

Center, KCTC)Qt ot=0O|M=EEME{(Korea Culture Center of Microorganism,

KCCM)ZREH F5HY 20| AAEoHRACE 2ol ALESt 2t &2 & B

—

A =2 Table 20f HYX| =g HE= Table 3~60{ LFELLHRALCY.
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Table 2. List of strains and cultivation conditions used for screening of

antimicrobial activity test.

Strains Strains No. Cultivation condition
Staphylococcus epidermidis KCTC1917 37°C, Nutrient Agar
Candida albicans KCTC7965 25°C, YM AGAR
Listeria amonocytogenes KCTC3569 37°C, Brain Heart Infusion Agar
Escherichia coli KCCM11234 37°C, Trypticase Soy Agar
Salmonella enterica subsp KCTC1925 37°C, Nutrient Aga
Malassezia furfur KCTC7743 37°C, YM Agar + 1% Olive oil
— 14 —
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Table 3. Composition of Nutrient Agar.

Component Contents (g/?)
Beef extract 1.0
Peptone 5.0
Sodium chloride 5.0
Yeast extract 2.0
Agar 15

pH 6.8 £ 0.2
— 15 —
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Table 4. Composition of YM Agar + 1% Olive oil.

Component Contents (g/?)
Yeast extract 3.0
Malt extract 3.0
Peptone 5.0
Dextrose 10.0
Agar 15
Olive oil 10.0
pH 63 £ 02
— 16 -
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Table 5. Composition of Brain Heart Infusion Agar.

Component Contents (g/?)
Brain Heart Infusion 17.5
Peptone 10.0
Glucose 2.0
Sodium chloride 5.0
Dipotassium phosphate 2.5
Agar 15
pH

74 £ 0.2
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Table 6. Composition of Trypicase Soy Agar.

Component Contents (g/?)

Pancreatic digest of casein

15.0
Pancreatic digest of soybean 5.0
Sodium chloride 5.0
Agar 15
pH 73 £ 0.2
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~
(=]

=21 5

K+

Z AH85tA
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ZHOAM 24A17H 2-38] ZTHujLSH S0f A
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=]

1of
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H

100

MU X| 2t - (disc agar plate diffusion method)S 0| 23}0]

-
ot

C}.

Jo!

HiX| 2|0 top agar
top agar plate EHHO|

o

=

Ct

=

—

-
()

1=

8 mm paper disc (Adventic, Japan)

[e]

Al
2

20~25°C=2

o

T

A2 FEESS paper discOi| 40 ¥ Fstny, O]

—

petri dish0f £33t
=

oo Eat

=

=
ME MF 2Z0AM 24A17F ¢ incubatorOf M HiYSHO] paper disc 2|0

oF
=

T

I paper disco| %=

4 HiX|

—
7o

x

100
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2.2.8 Tyrosinase Z/d KXozt =%

LIS YOt 7| st tyrosinase B4 X8 ME 2 Flurkey(1991)9| HiH S
HMEsto] MEBIQUCE Tyrosinase= tyrosine® DOPAZO| 2o 2HO{St1 DOPA-
HES 0

Jimenez, 1987). 2 AU mushroom tyrosinase (sigma, USA)E 100 unit/mlZ 3|

quinonel 2 T2t A|7{ melanin MAE M A|7|

rir
e

O{ stCH(Hearing and

M3l 0.2 me, 7|ZZE£ 10 mM 3,4-Dihydroxy-L—phenylalaninedt 0.1 M9
potassium phosphate buffer (pH 6.8)°| =gt2W 0.6 Mm-S O|E5IQ D, 211 =i
7] 2918 Az 02 ms FY £, B =gt s 37°CoAM oF 2027 gtaet =,
spectrophotometerE 0| 8310 &L 475 nmOjA| =8 ¥, tyrosinase 2 X

sls= Cr=2l Mo 2oty ALt otRict
Mg = {1-(RH7IZ2 23% / MEH7IZS 8&5)}) x 100
229 EA Xz

ZASH|7|o] F2{E methanol F==2| d2| 20 et 42te| 2 Zits
SAS software (SAS Institute, USA)E 0|&, ANOVA ProcedureE AA|SI0{ Ct

2|48 (Duncan’'s multiple range test)g 0|3l 0.05% +=ZT0|A KOlHZ

AYStAL 24 22 33 A5, B £ BERAE ®I|SHRACE
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F2 Table 70 L}tE}

[=1 4=}
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kS 4208 mg/g DW, g

[13=}
=]

23.09 mg/g DW, ¥2| 0.77 mg/g

2t2 0| =

=

IT

ol
ZItZ FE[ELE fofMe

o
[y

shak
ot

F2 @ 2414 mg/100g, 2| 0.38 mg/100g2e =

sk2
a0 o
at QA

C

4

[

e

2t 0| =
o

Al
=

=
=

=
—

b

35.09, 12.50 mg/g extract DW (Dry Weight)2 2 ¢!, &7|, 2|, &

b

(2012)

OS2 =/ LIEtRCt

2 LIEfLE
Kim

2217t 2t2f 143, 534, 26.90, 6.20 mg/g extract DW2 2 @, 7|, &, |

SUCE OF%

13.50, 15.44,

23.09 mg/g DW, &
DWO 2 HIs}¥ 10, H|EID
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RULF.
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Table 7. Total polyphenol and flavonoid contents of methanol extracts in

different parts from Lactuca indica

Plant Part (moja oxttact D) (G5 extract DW)
Root ?13.50 + 0.19" 143 + 0.14¢
Stem 1544 + 0.20° 534 + 0.13°
Leaf 3509 + 0.15° 26.90 + 0.22°
Flower 12.50 + 0.39¢ 6.20 + 0.22°

’Data represent the mean valuestSE of three independent experiments.
Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.

Collection @ chosun



3.2.1 DPPH radical &~H=Hd

DPPHE= 1 AtA|7f H|mA™ Ot™HSE free radical2 A XA 3letE0|H S = 517

nmoN SZHC & S+ UEHCL O] radical2 /7[802l 3= SO 0%

X AHYAMFOIL fxE S5 0|85t itst Y A3 =ols {5ty
47 gYABE ol 0133 AN &2 MX

QUCHEgley et al, 1983). OfM 2t SHi7|o| B DPPH radical &AH ZHdHE
Table 80f LIEFLHRACE 10 mg/meOjAl & 90.37%, =7| 64.23%, 2| 32.65%, =
32.54%= LtEtSCE Ol AH&9| CHEFE AtEE ascorbic acid, butylated
hydroxyanisoleQ| 97%2t 1 SHi7| & E0A 9037%Z {ASHH =2 Titst
2 gg8Es EQA E7, #2|, £ R ¥ FRECE A D[X|X| Zdh=

x
ZIE SO 50%2| ittt 2 ZdHS LEIW= G gt2 ¥ 4.02 mg/

=
SO ICp 22 LIEHNO DHS BIPHQ SAslES B 57, ®a, R a0
2 LIEIH o E9| Rejet £ £9o StstH2 Ho| gt gd8¥s 2R
Kim £(2012)2 &1 EH7| methanol ==Z0| C{$t DPPH radical &7 4=
of cist AFOIM Ao HBL 300 pg/meo| sZ=O|M £7HS0| 78%, #z|o] AL
400 pg/meO| sEO|AM 21%Z2 LtEtGCIT ESEGCE Chondt Kang(2013)2 XiHK

il

=t 7|(Youngia sonchifolia Maxim) £2|¥ H|EtE F=Z==2| DPPH radical £
Hs =XOIM 2], ¥, B, 7| 202 212 77.1, 740, 69.6, 653% ~O 2 4

2, & % &I

A

oz 2 ¥HS UEs A2z EA5IRACE O Zut= AHHY

=

MH>
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ot

Ut

=
710 o =2 24tetE0| AN H2 =2 O|of Cf
o| 7|CH=c}.
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Table 8. DPPH radical scavenging activities of methanol extracts in different

plant parts from Lactuca indica.

DPPH radical scavenging activity, % of control

Plant
Concentration (mg/m)
Part

01 0.25 0.5 1 2.5 5 10 *1Cso

Root  ?5.46+0.33° 7.98+0.24° 8.90+0.27° 12.23+0.31% 14.95+0.17° 20.09+1.26° 32.65+0.98° 16.96

Stem  6.58+0.15° 9.49+0.28% 11.45+0.41°16.33+0.37° 21.23+0.30° 34.26+0.18° 64.23+0.68° 7.50

Leaf 9.09+0.40° 10.30+0.26 16.36+0.31% 29.76+0.397 47.24+1.00° 72.40+0.71° 90.37+0.15% 4.02

Flower ~ 7.52+0.55° 9.42+0.39° 10.66+0.03” 13.65+0.15° 15.67+0.28° 21.81+0.59° 32.54+0.79° 16.94

Asggrab'c 96.97+0.03 97.22+0.03 97.36+0.08 97.49+0.03 97.52+0.00 97.55+0.03 97.61+0.03 <0.1

Butylated
hyr}/roxya 57.20+0.04 88.92+0.03 96.47+0.08 97.35+0.03 97.39+0.03 97.55+0.03 97.67+0.03 <0.1
nisole

"Data represent the mean values+SE of three independent experiments.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.

*Extract concentrations, which show 50% activity of DPPH radical scavenging, were determined by

interpolation.
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3.2.2 ABTS radical &2HgHAd

=X DPPH radical &~

R

ABTS radical &7

o ZstH MLjo| radical AAH

12 Table 90f LtEFLHRACE.

2y

TS 7|2| ABTS radical 4

2}
S

AOH

potassium persulfate@} 24A|

o
—

ABTS radical

12 20 mg/meOf| A

SPSE=
=0 =1

ZEX|2 QUL O & Sti7|o] £2(8 ABTS radical &~

65.32%, HE2| 48.22%, =7|

1
=x

AUA 99.84%= T+E

Rhl
=x

= LIEHRICE DEEZERZ 16 gt @ 670 mg/me,

ERE

o
—

KHo

zoz

45.62%

Lto
X =

I

X
o

13.69 mg/m@, EBEE| 20.26 mg/me, =7| 21.07 mg/ml =22 Q HEEO|A T}

SHOIN 22, 2y

243

kM ZF FEFO| ABTS radical &A

K

Joo(2013)

|, d=2 8% 05 mg/meo| F== SEZOA ZtZ 6249,

30.31, 52.58, 43.43, 52.47%2| A/

Bt 4K

= O 71

ShAd 2
o et Cf

1 =HHZ7| ABTS radical &A

=
S

HIX|2 FEE MEZA0|M Joo

StE M Aol JASHALE 22 &S| ABTS

Jo!

radical A7

22M 7tsdS LtEf
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Table 9. ABTS radical scavenging activities of methanol extracts in different

parts from Lactuca indica.

ABTS radical scavenging activity, % of control

Plant Part Concentration (mg/mL)
1 2.5 5 10 20 *1Cso
Root 444+0.19% 11.93+0.22° 17.22+0.09° 31.28+2.43° 48.22+0.57° 20.26
Stem 6.59+0.17° 14.53+0.18° 18.08+0.38° 29.65+0.04° 45.62+0.86" 21.07
Leaf 1431+0.15% 25.88+0.34% 44.52+0.51% 87.25+0.11* 99.84+0.02° 6.70

Flower 12.32+0.19¢ 18.02+0.24° 27.08+0.19° 41.66+0.43° 65.32+0.35" 13.69

Ascorbic acid 98.43+0.00 98.59+0.03 98.53+0.00 98.59+0.03 98.45+0.03 <1

Butylated

hydroxyanisole 98.09+£0.00 98.38+0.03 98.23+0.00 98.87+0.03 98.66+0.03 <1

“Data represent the mean values+SE of three independent experiments.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).
Means followed by same letters are not significantly different.

*Extract concentrations, which show 50% activity of DPPH radical scavenging,

were determined by interpolation.
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X &2 floto] AF "7tz 22| 0|8&2 ULk gLt of2eh otEMES o
e B9 2He flofM ofRFet HHEStY efd EEQ nitrosamines g3t

_C|>_
= AdAo2 HE1E|1 QCHBoo et al, 2009).
Of ZSH7|ol Y AEE OHMLIEE 0| H7tsto] ofR M| A
HsS ZAtst At Table 101t 22 ZADE LERGCH LS8 7|0| OFRIA A
2 pHO| AY3| oEXMSE LIEHHSD, pH 120|M& 42| 5536% Z7|
55.28%, QI 21.49%, & 21.25%% Hg|, =7|, 9, & HQ| 202 AL HIOMH,
£ g2|et 7] a2l dut £ Be AT =FQ| &ME LIEtLHACL pH
420 M= BHR| 49.85%, Z7| 4235%, U 12.36%, & 10.33%°| Z1tZ pH 1.29|
At FASH e, £7], ¥ £ 79 =22 Y3 &dHE EUCt pH 6.00]
= A OEE FE

b2 LHEFSEC,

A a7 2gol LIELLIX] e, oot &

rlo

N
i)
rir

=9 OtELt 2AS0| ek Yim S(2008)2] AFZntet FARSH

N}

Kangdl Lee(2013)9] A710f 9|8} 240| OFEAF AZ{S0AM AFE2L pH 1.20Af
tRAZLFE A27MYFE N2OYFE ZSLFE)E 2 45.48%,
4573%, 36.70%, 3153%SCE LIEIGOD, A4nt JHEL4LS 4573%, 44.25%,
33.50%, 32.02%, 37.68%, 20.20%, 27.50%, 20.53% #=CZ LIEiL}= Ho=2 =218}
A1, Park 5(2002)2 pH 1.20)A 49| U XEE0| OFRIA AMSO0| A1 37%
£ LIEHHICID 2E05QICE 02 &2 ZAute s =3t}
O OEME A&l At U2 FAtSH AMO|H, S HO[Ll SLtotHoM =2
t7h SO

st 740

—

\J

47

2 UM Us Kb HLSHOE ol FNSHT|ol 2YHO| 7

=

A
HOIC}L

p
N
b
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Table 10. Nitrite scavenging activities of methanol extracts in different parts

from Lactuca indica.

Nitrite scavenging activity(%)

Plant Part
pH 1.2 pH 4.2 pH 6.0
Root ?55.63 + 1.90° 4985 + 2.03° ND*
Stem 55.28 + 1.53° 4235 + 0.44° ND
Leaf 2149 + 1.71° 12.36 + 1.13¢ ND
Flower 21.25 + 0.92° 1033 + 0.81° ND

“Data represent the mean values + SE of three independent experiments.
Means separation was conducted with by Duncan’s multiple range test (P=0.05).
Means followed by same letters are not significantly different.

“ND=Not detected.
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dH oM dgE Y das MU ety FOoiE =25t =0 o
WO 7I1HeR d=S2 0E SE22RH [is 22517 [0ty olz2¢

ascorbate peroxidase (APX), superoxide dismutase (SOD), catalase (CAT),

Aes2 F 2B 20 ot &8 HESHoIL Medol Tt

—_ =

ismutase)= MA|LJOA O (super oxide)Q| Ao &

w
C

o
)
=
o
=
Q.
D
o

D
Ofgts 220|H, M4aE 2Hots ZE E=0 EXstn 240 & 7|Ee

ZM Tast 932 SHEsiCHGreenstock, 1993). MO S35l oxygen radical&
DB AE HEAIZ| D

, CtA] catalase®} peroxidaseOf 2|5t Zo{fst & 2Kt
Ma EXIR HEAH BHYULREE YHE B35 7|58 e He
X RULCHCho and Choi, 2013). APX (Ascorbate peroxidase)= Al=9]

(e:]
(=]
ZLE2|of MZEZR S MIEBO0| EX{St, ascorbateE AtTIA|Z{ TpitsteAE B

>

detstH(Jeong et al, 2001), MZZRD HENOM 71Y S8t HAHN AdgdS o
Ct. 0|22 2 7|EZ ascorbic acidE 0|85}, GPX (glutathione peroxidase)
7t H2028 M3t X[ZQ| Ipitst abgoAM Z2%t S Ste A2 HHT
Ht RICHWheeler et a/, 1998).

OfA 2t SHi7| BE2AE A|Z9| SOD, APX, CAT, 2|1 POX ZdE otz2f Fig.
1~40{ L{E(LHQACE 20 SHH7| £ SOD 2d &, SOD &4 =240 NBT

(nitroblue tetrazolium)Q| =S XSt SHZAHO|A EZ| 85.05%, Z=7|

89.43%, A 90.71%, & 8540%=Z H2|¥ ZE HEO| 80% 0|42 &2 HN2
LIEFRCOT @, &7, & F2l =22 w2 g5 LERE Chot Choi(2013)=
— 31 —

Collection @ chosun



0| 22l FEE9| SOD 2 MM REIEE 05 mg/meoiAl 93% 2

= HEI5IAN, Seo 5(2008)2| M| F==2 SOD FA J0M T2
20| O|EtE F=Z0| 96.7%2 =2 HE EISIRUCL Jeong &(2001)2] A&
Het OEE FE=2 SOD 7AF &d 5 ZMoM= ¥ 827% * 66.1% T
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decomposed/min/mg DW, 2LC| 1262 yM H,O, decomposed/min/mg DWZ2|

Ay
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= 2d0MEs He, &7 2 = Ff0M 24 391, 7.04, 1.03,

HEIS LIEIRCE SODE E= FR0AM =2 gif=t 2o 2g8sS LIEHL
APXe} CAT= Hi2| 22[0AM T2 &85 ER2H POXs &7(2 % FRI0AM &
A

20| HDpN O
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Fig. 1. The effect of SOD activity by methanol extracts in different parts from

Lactuca indica.
Bars represent the standard error of the mean.
Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.
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Fig. 2. The effect of APX activity by methanol extracts in different parts from
Lactuca indica.

Bars represent the standard error of the mean.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.
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Fig. 3. The effect of CAT activity by methanol extracts in different parts from
Lactuca indica.

Bars represent the standard error of the mean.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.
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Fig. 4. The effect of POX activity by methanol extracts in different parts from

Lactuca indica.
Bars represent the standard error of the mean.
Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.
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Fig. 5. The viability of cell by methanol extracts in different parts from Lactuca

indica on Hela cell.

Bars represent the standard error of the mean.

0.05).

Means separation was conducted with by Duncan’s multiple range test (P
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Means followed by same letters are not significantly different.
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Obd ZSti7|2] MTT assayof oot £2|8 H(Calu-6) M=o SFRIE
=850 Fig. 60f LIEFLHRALD T 2f(Calu-6) MZEAIEE 50%2| &= 55 LtEf
L= 1Cso t2 Table 110 LtEFSACE.

FASH7|e| F2E

Z+Z+ 50, 100, 200, 400, 800 pg/mee| s =2 3

[0)

=
Aoto] HAE MZE dZEs 58 o HL F=E=2 & 50 po/moM H2|, F7I,
A, E27F 22t 61.85, 79.60, 69.01, 77.38% 2 LIEFLtT, 100 pg/meo| &= 0f A
60.20, 74.53, 7044, 81.27%, 200 ug/m2| &SE=OAl 63.08, 71.05, 67.05 81.87%,
400 pg/meo| == 0fAl 5148, 71.37, 47.95, 66.00%, 800 ug/me2| &0 A& 51.27,
4170, 4554, 57.95%% LtEtLHO| 800 pg/meo| &k FEEOAM E7/9t o 82

oM dHiHez d=ot 2 gds LIEILAL T2 #EQf & =22 A
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O|4l, £7| 689.76 pg/me, @ 311.90 pg/me, & 800 pg/m O|AtS 2 LIEfL} Q, &
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Fig. 6. The viability of cell by methanol extracts in different parts from Lactuca

indica on Calu-6 cell.

Bars represent the standard error of the mean.

0.05).

Means separation was conducted with by Duncan’s multiple range test (P
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Means followed by same letters are not significantly different.
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Fig. 7. The viability of cell by methanol extracts in different parts from Lactuca

indica on MCF-7 cell.

Bars represent the standard error of the mean.

0.05).

Means separation was conducted with by Duncan’s multiple range test (P
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Means followed by same letters are not significantly different.
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Fig. 8. The viability of cell by methanol extracts in different parts from Lactuca
indica on HCT-116 cell.

Bars represent the standard error of the mean.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.
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Fig. 9. The viability of cell by methanol extracts in different parts from Lactuca

indica on SNU-1066 cell.
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Bars represent the standard error of the mean.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).
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Fig. 10. The viability of cell by methanol extracts in different parts from

0

Lactuca indica on HEK293 cell.
Bars represent the standard error of the mean.
Means separation was conducted with by Duncan’s multiple range test (P=0.05).

Means followed by same letters are not significantly different.
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Table 11. The effect of ICs, (ug/me) of methanol extracts in different parts from
Lactuca indica on five different cancer cell lines and Human Embryonic Kidney

293(HEK293) cell.

*ICs0 (ug/me)

Plant Part Cell line

Hela Calu-6 MCF-7  HCT-116 SNU-1066 HEK293

Root 535.81 >800 113.84 >800 556.02 >800
Stem 308.27 689.76  150.03 >800 466.29 >800
Leaf 26628 31190 17322 >800 >800 >800
Flower >800 >800 128.56 >800 >800 >800

*Extract concentrations, which show 50% cell viability of methanol extracts in
different parts from Lactuca indica.
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OfA TNEW|7|o| HQ¥ XxZ=Z2S agar diffusion assayE 0|83t ShagHA
Fig. 114} Table 120f LIEFUCE A|dSt 659 @3 Escherichia col Malassezia
furfur, Staphylococcus epidermidis, Candida albicans, Salmonella enterica subsp,
Listeria monocytogenesOl| CH3S| Sa/monella enterica subsp, Listeria mono-
cytogenesE M| 2ot LIEZ22| FAS7| 228 F==0AM SZEd0| LHEIRL
0, Sa/monella enterica subsp, Listeria monocytogenes= CIE @=it= |
#280| Qe A2 LIErRC]

Escherichia coli= 31 EM7| =EE2| 7|2t % F20AM =2 SoddE &
R, L2z Aot HeEloM Y=ot dagddE EACL Choi S(2012)9
Escherichia colif] SLI29| HEIE ==E2 23| 7t stFstd ASH AL clear

zoneO| 8~13 mm H™EO| =t {7} LFEFSHCH

fd
HL
fd
Ot
3R
l_l

719 &7|2F BHE| 29| clear zoneQl 30 mm0| £ O|X|= WS =R Escherichia
colof st 2O SH7[o] wx EE0| HOH Aoz Atz ECh

Malassezia furfurdl M= clear zoneO| E2|, £7|, ¥, &£ £ 2E HEEOA 30

=]
]
mm O|A402 TNEZH UEIL} Malassezia furfurd| THSH S 20| Fojdt ZHE

== 30%E R AXMSBOIA 18 mm 2o HW™ =2 clear zoneO| ‘H-dE|QAULCt
HNSIYCH O &2 dit= st ZottQl 2t =WH7| 9| Malassezia furfur
of Chot & HEE: =82 UHNHOE ZYSHE AR A= EICH

Staphylococcus epidermidis= EE2|, 2, £ 220A AMjHo=z FE7|EHLCt =2
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of cHet Z1fet H|wStY clear zoneO| FA| LiEtLt= ZutE ERICEL Cho &

(2008)2|

OOF

RUEON 4852

c

0Ok

Fi2tM 0l 40 mm clear zone& LERLY] O Lt
Staphylococcus epidermidis 9| &2 LIEIWCI D HSHRACE

Candlida albicans= Malassezia furfurd| XM & Xsfjzto| BEg|, &7, @, £ BE
22001 30 mm O|&22 IfR F2 T &dS LIEIHALD, Jang 5(2003)9]
AR M= LhELLE ZHELE SO0|A 15 mm O[¢o| Xofgts LtEFCID B4
SACE g 90| Folt Aoz UM Uz LhELLERF H[W 310 2 St
7|7t Candiga albicansO et g Z-dE7F =2 ADE MASH FACH

Salmonella enterica subsp, Listeria monocytogenesi M= ZI1=Hl7|2| £E

S M XMool Aol LIEILER] QUL 2|2 F ZHA| o0 CHoiM=
290 gl AR ALRECE o2t 22 Zits ZnsW7|7t 25 50 et
S ¥S LIEWAl X2 MEX w30 ofs Foit 2w &0l /U6 £ =5
3 2o Xz 8 oyo] 2atHel Aoz M= ECh
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[Escherichia coli] [Malassezia furfun

[Salmonella enterica subsp] [Listeria monocytogenes]

Fig. 11. Inhibitory activity of methanol extracts in different parts from Lactuca
indica against the microorganism in paper disc diffusion assay.

A: Root of the Llactuca indica B: Stem of the Lactuca indica

C: Leaf of the Lactuca indica D: Flower of the Lactuca indica
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Table 12. Inhibitory activity against the microorganism by agar diffusion

method of methanol extracts in different parts from Lactuca indica.

Inhibition zone size (mm)

Root Stem Leaf Flowers
Escherichia coli ++ ++++ +++ ++++
Malassezia furfur +H+++ +H+++ ++++ e+t
Staphylococcus epidermidis +++ ++ 4+ 4+
Candida albicans +++++ +++++ e+ 4+
Salmonella enterica subsp - - + -

Listeria monocytogenes - - - -

+++++ : lager than 30mm, ++++ : 25~30mm, +++ : 20~25mm, ++ : 10~20,

+ : mm smaller than 10mm, - : not detected.
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s FOIRACEL 5= 05 mg/meofA Fe|, 7], ¥ = FR7F A4 275 233
456, 12.69%= LtEtSHT, 1 mg/meo| sE=+= 9.89, 1041, 747, 14.48%, 2.5 mg/ml 9|
SEO0|Me 11.80, 11.51, 17.81, 19.28% 2 LtEILHRALCE A|Z 5 mg/meo| &= 0| M=
1317, 1411, 19.67, 21.01% =2 L{EIL} s O|EXMOZ tyrosinase 2H/d Xofj &1t
7b A LIEIHCOH, 2E sSZOAM ® EQ9| tyrosinase A Mozt 7+
= LIEHE #e2let E7] 822 Alz= HEE B¢ tyrosinase 2 Xz
s EReon, o 2o AR0AM £ 29 LE22 F2 tyrosinase 2 X3
SM7F LFEFLICE Kim S(011)9] GIT0|A AM3tX OfEtR Z=Z=20| ZH2S 1000
ppmOf A 584%2| XNojEdES LIEILHALSH, E+FE52 4%

27.5%°| 242 LtEIRICI D B05H¥ 0, Yangdt Boo(2013)°| 20| FE=0| CHist
tyrosinase & Mot M= CHEE 0.1 mg/meo| 5= 0A 17% O|5to| XA o=t

d= E0d 2A5gct
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Fig. 12. Tyrosinase inhibition activity of methanol extracts in different parts
from Lactuca indica.
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Bars represent the standard error of the mean.

Means separation was conducted with by Duncan’s multiple range test (P=0.05).
Means followed by same letters are not significantly different.
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