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The Antioxidant and Anticancer Effects of MeOH Extract of
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Abstract - In order to screen the functional constituents from nature resource, we studied the bioactivities of methanol
extract of the Liriodendron tulipifera branch(MLT). The total phenolic and flavonoid contents, DPPH radical scavenging

capacity, reducing power, Fe**

chelating ability, inhibition of lipid peroxidation and cell toxicity of MLT were

investigated in this study. We found that the total phenolic and flavonoid content of MLT is 75.34 mg gallic acid/g and
20.15 mg quercetin/g respectively. MLT exhibited the antioxidant activity on DPPH radical with a ECso value of 289.68
ug/mL , the absorbance is 0.388 at 100 ug/mL in reducing power assay, MLT prevented 38.56% lipid peroxidation at
200 pg/mL. Furthermore, MLT exhibits the potent anti-proliferative activity which inhibited 56.94%, 35.73% growth of
HT-29 and Hela cell at 200 pug/mL respectively. It showed that the antioxidant activities of MLT were correlated with its
total phenolic and flavonoid contents. However further study need to be exploring in the future.
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% h(Rafinesque and Atkinson 1828), u|=UA7|7t &
Bt Qi XSS quinine HEFCR EYHUTE AR
5193 0.1 (Hasegawa, 2007), 2X} A|ANA 717t = n]=-
AH= quinine HEFC2 EPUTAA 552 U
2o} 2| &2of| AHE-SH3ITHSpencer et al, 1947). EHUF
AR 9] 3} E O 2 sesquiterpene lactones(Doskotch
and El-Feraly, 1969, 1970; Doskotch et a/ , 1976, 1977,
1975; Muhammad and Hufford, 1989)} aporphine alka—
loids(Buchanan and Dickey, 1960; Cohenetal,, 1961;
Taylor, 1961; Chen et al,, 1976, 1976, Chen and Chang
1978)5 wefstgivhaL HaE et EYVHT AAolA Ee
3t 87l19] aporphine alkaloids®} sesquiterpene lactones
£9] antiplasmodiald® =2 a1E YeER® & CHO
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denine, peroxyferolide®} lipiferolide”} =2 &Ajo] 9]
ot R 1w cHGraziosea et al,, 2010), 1Y A&7}
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‘O/]

3F2 mg gallic acid equivalent@® AAFS} T}
Absorbance = 0,0069 mg gallic acid — 0,042(R*=0,9982)

3 SEH 0|t RIE T
Z ZdtH o]t $FFL Davis(Chang et al, 2002)
A o]-&ateirt. 1.0 mg/mLE A &5 1 mLY
diethylene glycol 10 mL ¥ 1 N NaOH 1 mL< 7}8}al
gt 5 30 C oA 1417 ¥EGAIZL = 420 nmol|l A &
sholr}. ojuj] Aekaae

o1 e
g3to] ALyt on B Bepuols P of

Z &

s

=4 quercetin(Sigma Co,,

0|

Absorbance = 0,0061 mg quercetin — 0,0281(R*=0,9997)

DPPH radical 2&A4&4

DPPH radical &7 A¢-2
Il Hegt ksl Ao R
amine 3FHE 9| Hitsks SA4 ol wWol ARE-EtH(Blois,
1958). AJ&2 10, 50, 100, 500, 1000 pg/mLo] HE&
FH|3 55 1 mLoj] 0.2 mM DPPHE 1 mL& 2 &
3hoto] 2587 Al2of A ®2|8lal multiplate spectro—
photometer(ELx800TM, Biotek, USA)E AR&3}o] 515 nm
NA SF=E 5% (Bom et al,, 2007)8}aL ofgfAl 0.2 7
AFsto] ECsogt 2 UHERASITE,

FH A 220]

= 7hes

£3] phenolT} aromatic

Scavenging effect(%) = [1— (Asample Abtank) / Acontrol] > 100%

L—Ascorbic acid®} BHAE positive 202 ARE
819t} ECso(g/mL)+= DPPH &ft]Z &AAgdo] 50% L
P 2289 RS tehhs Aol

e 2%

= 7¥7bo] =@ A5 AJR 0.1 mLoj| 0.2 M QA
ot=H(pH 6.8) 0.25 mLI} 1% potassium ferrcyanide
[KsF3(CN)e] 0.25 mL& g ths, 50C oA 2027k 1t
SAIZI}, ¥ 3 0,25 mLe] 10% trichloroacetic acid
S 77kl 1000 rpm 1087Fe] YA E RS Fato] o
45 Aol 0.1%2] FeCl3 0,05 mL= FojA] TAREE-Z
AR TS,

do

multiplate spectrophotometer(ELx800



TM, BioTek, USA)E AHE-3to] 750 nmojA SF=E 5
A 3}9cHGoh et al, 2009).

Ferrous ion chelating a3}

7} |29 50H) 2ZE 1 mL, 80% o8k 0.8 mL, 2 mM
FeCly* 4Hy;O(@iron(II) chloride tetrahydrate; 220299,
Sigma, USA) €9 0.1 mL, 5 mM ferrozine [3—(2—
Pyridy)—5,6—diphenyl—1,2,4—triazine—4',4" —disulfonic
acid; P5338, Sigma, USA] € 0.1 mLE £AY = &
7Fste] Ztet v A2oflA 1027 HHE-A1A 562 nmof|
A TF=E 243519 tHYen et al, 2002). Chelating &
3 ofehe] Ao el AEakct. 2t AR chelating
AIE vaslr] Y5ked 0,05 mg/mL E%=2] EDTA(ethyl—
enediaminetetraacetic acid; E5134, Sigma, USA)E <
Azt e® ARSI,

Chelating activity(%) = (1—A/B) X 100
A AR 1) SR, B 80 Wkae) SR

QA AT

A AAESE oA A4S thiobarbituric acid reactive
species(TBARS) "ol w2} A&t Banerjee ef al,
2005). Egg yolks(SIGMA) (10% v/v) 200 uL2} sample
40 pLE 381l FeS04(0.07 M) & 20 uL7ket 3 37C
incubatoroA 30 minZt WFEAF T tS 600 uL 20%
acetic acid(pH 3.5), 600 puL 0.8% TBA%} 20 uL 20%
TCA 7F3fo] 2 EE3F 5 95C S84 6087 H351e
t} Wz 3 2 mLEERE-S 71513 5000 rpm & 10 min
QA el F 532 nmolA] A% 919 SHEE ZAslol
EYUH7HA vigke: 3559 A3} oA 2494 of
A Aoz Aibsteidt,

A1

A|ATAES}E AAE(%) = [1-(E-Eb)/(C—Cy)] X 100%
E+ ME9 S¥E, Evr= sample blank®] &3%, C=
oxidised control(distilled water)®] 3=, Cy=control

blank | T30},
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9 YA LO] F24] A A= Green et al. (1984)59]

ol whel MTT assay s ©]-8-8ko] Al3¥stalet, Alszuf
kS 93l 10% FBS(Gibco)2} 100 U/mL2] penicillin,
100 ug/mL2] streptomycing E§5l= RPMI-1640(Gibco,
MD, USA)H|X|2} DMEM(Gibco, MD, USA)H| ]S Zk2F A}
gajolon], AEL CO, HIoE|(37°C, 5% COy, MCO-15AC,
SANYO, Osaka, Japan)of|A] vjoFs}4itt. 96 well plate
of 1.0X10° cells/well2 HT-299} hela A|ZE H335}11
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ANRE 242t H7Fsto] 48417t 53t viefstoich. i 5,
20 LLe] MTT solutions H7FsF & CO, k7| (37C 5%
COz) 0l A] 4417 §ES-A17] %, 550 nmof| A S8 & (ELx800
Absorbance Microplate Reader, Biotek, USA)2] ¥H3}
£ SAste] dixtol] tiEt A2 BEES WESE HA

shetet,
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A& UEPHATHChoi et al., 2005; Lee and Lee, 1994).
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71 AYE Table 19 UERH QI EHUT 744 9] wghE
FE2E9Y T s e P2 75.34 mg gallic
acid/g extract® UEPFOoH F ZetRlo|t FoFe
20.15 mg quercetin/g extract@ Tia A YERTE

DPPH radical 244

Kang £(1995)2 A=A & o]%0] phenolic acid?t
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FEHEE Korean J, Plant Res, 24(1) : 23~29(2011)

Table 1. Total phenolics, flavonoid content and DPPH radical scavenging ability(ECsg) of methanol extract of

Liriodendron tulipifera

Extracts Total phenolics Total flavonoids DPPH
(mg gallic acid/g extract) (mg quercetin/g extract) ECso (ug/mL)
LT™M 75.34 + 0.45 20.15 £ 0.71 289.68 + 2.04
L-Ascorbic acid 12.81 £ 0.95
BHA 15.57 + 0.63

Note: The results are presented as the mean + SD. Different values indicate significance at p<0.05 value.
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Fig. 1. Reducing power of methanol extract of Liriodendron
tulipifera.
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Fig. 2. Ferrous ion chelating effects of methanol extract of
Liriodendron tulipifera.
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Fig. 3. Protective activity of methanol extract of
Liriodendron tulipifera against lipid peroxidation.
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Fig. 4. The in vitro inhibition ratio of HT-29 and Hela
cells by methanol extract of Liriodendron tulipifera.
5-FU (25 ng/mL) as positive control. Date were presented
as mean £ SEM (n=3).
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