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Az} JE}HI%EP 9 B 300 g3 AFRElo] 98T LkolA A 328 623 g2 den aeHHed Y | mgml FEE
| & 2-291.92 + 239 pgmLy} ¥ SetE o= RS 161 + 7.85 pgmLe) RS UERSITE DPPH
radical 27%5S F%E 1,25, 5, 10 2 15 mg/mLA A 51.6%, 67.8%, 79%, 82.4% % 83.9% H % o4 2A%S UYeERQ e
W oln] 9= dAksl a3 Bt Q17 X3y AfolAE (Human Dermal Fibroblasts ; HDF)ell tfj gk H]J 548 43
A3, 150 mg/ml FEolA thzata 28 100%2] Al AEEE Hehhgla ojit} 3L FhoMe o 52 Al 488
et o *&4 A7g Fgahd et o FEEL AN PSS IR 2ol 3R AR Al o] 47}
A7k 9& Ao FAekEn

Abstract This study examined the antioxidant activity of the water extract from graviola leaves to develop a harmless
and highly stable natural antioxidant. The total polyphenol content, total flavonoid content, DPPH radical scavenging
activity, and MTT assay activity were measured. As a result, 62.3 g of the water extract from graviola leaves was
obtained at 98°C using 300 g of graviola leafpowder. The total polyphenol content was 291.97 + 2.39 pg/mL and
the total flavnoid content was 161 + 7.85 pg/mL in a 1 mg/mL water extract from graviola leaves. The DPPH radical
scavenging activity showed 51.6%, 67.8%, 79%, 82.4% and 83.9% at concentrations of 1, 2.5, 5, 10 and 15 mg/mL.
Thisshows concentration-dependent scavenging activity and significant antioxidant activity. As a result of measuring
the toxicity about HDF cells, a HDF cell survival rate of 100% was observedat a 150 mg /mL concentration, which
was the same as that of the control group and a higher cell survival rate at a lower concentration. Inconclusion, the
graviola leaf extract can be developed as a material of food or cosmetics containing natural antioxidants.

Keywords : antioxidant activity, flavonoid, Graviola leaves, Human Dermal Fibroblasts (HDF cell), polyphenol
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2.1.2 ALEA|

2 Agol AR&-g Al2F2 Folin & Ciocalteu’s phenol
reagent, Tannic acid, Diethylene glycol, quercetin,
(DPPH) 2A%L 2, 2-diphenyl-1-picryl
hydrazyl, (MTT) AleF  3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide,
Sigma Aldrich USA®IA] Na,CO;
Korea)S Fujiste] A}

radical
L-ascorbic acid,
trypan  bluet

(Jnusei,Japan), NaOH(E1FoFE,

130

8393 A|EZ v]FA] Dulbecco's modified Eagle's
medium (°]3} DMEM, Gibco BRL, USA ), 10% $-Ef
o8 % feal bovine serum(©]3} FBS, Sigma, USA), 1%
antibiotic-antimycotic solution (penicillin/ streptomycin)
(o138} P/S, Gibco BRL, USA) L & A& A 2=
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2.1.3 HHYAM|Z

w Al AR Q9] AFoMAE (Human
Dermal Fibroblasts ; HDF)© Normal, Human, Adult
(ATCC® PCS-201-012™) A ¥x=
Culture Collection (ATCC, University Boulevand,

Manassas, VA, USA) oA Fojjste] AR8-319] )

bk,

American Type

2.1.4 AIE7|7|

3] A7 5371 (EYELA, N-1000, Japan), @243
(EYELA, SB-1000, 2 A (GAST
DOA-P 704-AC, IDEX, USA),5 2 7#Z7](CleanVacs,
BioTron Inc., Korea), CO, #®|7|(BB15, Thermo
Scientific”, USA), F#¢]ti(HB-402, Hanback,
Korea), &334 %=4(Epoch Micro - Volume, BioTek,
USA), ¥94J%2]7](UNION 32R PLUS, Hanil, Korea),
AlEld Z37)(VM-96B, Jeio Tech, Co., Ltd, Korea),
An| P (JP/BX51, Olympus, A 2} AL
(Explorer EX224G, Ohaus, USA)E A}8-3153H).
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Graviola leaves 300 g

Y Y Y

Extracted with water 3 L at 98°C for 6 hj

2nd filtration with mash and whatman paper

(60C)

Evaporation in rotary vacuum evaporator j

Freeze drying(-80C, 3 days)

water extract powder (62.3 g) J

- Y

Fig.

. Procedure of the water extract from Graviola
leaves.

2.2.2 MIZHQE HiH
HDF AlX& %Al DMEMe| o] ARg3t9om,
Hi%]= 10% FBSH 1% P/SS H718le] 37CE A H
E 5% COy, ST 100% w8 w7194 HH ksl

ol wigE MEE 1 x scrapper® ARl $ 0.4%
trypan  blues (1 H AL s e

hemocytomete= M35 ZA4t8te] Aldlske] )

% £ 952 Folin-Denis ﬂ[n]% o] &3}9th Al
I mgmL F%55 ¥

200 pL$} folin reagent 200 uL% He 5 A
7 HESAIZL 3 10% NapCOs-8-9 200 uLs & ?'{}3}01
Ao A 60 E7F BHSAZL 96 well plate] A5
200 pLE 25}9] 750 nm A FREES =AEY

< tannic acidS X7 AR ALt F Jﬂ

'}%L% S A=

2.4 —’_c-ﬁ— ECIEL0|E gtk

z Wi-ol= S Moreno WHHI[12]S o] &3}
Ak ’\]E’a 1 mg/mL FEE ¥H50] A A&
AlE¥ 100 pL, 1 N-NaOH 100 pL, diethyleneglycol 1
mL Z3Fsto] 37TAA 1 AZE BEEAIZL F 96 well
platedl] 200 pLE F 3t 420 o4 FFEE A3

At EFEEE querceting o831

AA}3-0] 5 (electron donating abilities )<
Blois®] ®WH[13]& W st SA5H3t) olgh&el 0.2

< F=HE (1, 25,

DPPH radical 2~A24(%)
(1237 F35/A = FA7E53452)x100

2.6 MTT assayE 0|28t M==M

MTT-assay S ©]8-3 A EZAEE 542 Doyle?] W
w1410 wel =4k wiAe]l HDF cell 1x10°
cellmLZ 343 g 96- wellol 180 uL/well %S
kel mdrlelA 48 Az widekgleh T & dlzdt
o= Als &ulel SHTE Wi, YA welldl& 3
(1, 3, 5, 10, 15, 20, 25, 50, 100, 150 mg/mL) &
2 A A8 20 pLy 7F5ke] 24 AIZE F<t wiek
7} wellel #iA19] 1710 Bl FH-5el 520 MTT &
(5 mg/mL)E 20 uLA Z7+e] wellol #7kska wjd>
oA 4 AIZF F7F wiFsAk vl F RS AlAE F
DMSO 100 pLE Z+7He] welloll 71ake] ol #1A
30 & B9 ¥ BFFEAE o835+ 570 nmoll A &%

=5 =459

1% o b1 ﬂh}«

sz — ANEH7E 0.D.at570nm
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Table. 1] UrE‘rIHMD} la‘rﬂl%ﬂ}gi 1 mg/mL
Sof| Ze|His gfo] 291.97+2.39 ug/mLE e}
ok 0.2 ug/mLe] & 53512l

lr_o

-

seh
AR V) e g2
= AH9) A
7\t o1 2

¥, el

&0l

ho ko

gfH wo]= ShF-e Table. 1 o YERNATE
A} 161+£7.85 pg/mLe] FFS A5

Table. 1. Total polyphenol compound and total flavonoid
contents of extract from Graviola leaves.

Total Flavonoid
(QE pg/mL? ext)

161.00+7.85

Total phenolics

Sample (TAT pg/mL” ext)

Graviola leaves 291.97+2.39

1) The total phenolic contents was expressed as micorgram of tannic
acid equivalent (TAE) per milliliter of extract

2) The total Flavonoid contents was expressed as micorgram of
Quercetin equivalent (QE) per milliliter of extract

3.3 DPPH radical 27{s0]|
Za}ﬂl&ﬂ?ﬁ %229] DPPH radical 27|
g A= sk 9EAOo = Fig 2 I 2ok

1 2.5 5 10 15

(mg/mL)

olst

§

t g g B

DPPH Radical scavenging activity (%)
H

o 4

Concentration

Fig. 2. DPPH radical scavenging activity of water
extract from Graviola leaves.
FEE 551,25 5 10 2 15 mg/mLoﬂAi z}z}

O
%ET%

DPPH &% 51.6%, 67.8%, 79%, 82.4% 2 83.9%
2758 depgct st o xS 27 @

132

A& VERITE 22 ascorbic acid(Vitamin
C)2 93.5%, 93.4%, 93,1%= s wh F94 A
g4o] Eokrk

3.4 HDF NI =M
MTT assay S ©

(<}
2219 FEEY AEANESS SA3 A9E Fig. 3 I
2.
a1 S FEES AP & AEE 100%

2 39S 9 F= 150 mg/mL oA 100%2] HE A&
&S Yehldth 2 5 5 mg/mlolA 213%, 10 mg/mL
oA 210%, 15 mg/mL oA 204%E thxtoll w¥ha) 2
Ll =N

HDF A% Z4]0] 94234 150 mg/mL B2 o
A 22 T Hs: fa AEFHe] Bl Aow B
of el Zetel FEE
o] 48 ERArt A

T
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= =

Al

o He A

HDF cell MTT ASSAY

Relative cell viability
(% of control)
g

control 1 3 B 10 15 20
Concentration of graviola (mg/mL)

25

Effect of water extract from Graviola leaves on
HDF cell line.

Fig. 3.

F25
mg/mL FEE E2|9E 291.97£2.39 pg/mL =
=o|= 161+7.85 pg/mLe kS YeRpch o] A&
Yahaya 5{3]¢] A7olA vEhd 1Epu]Eet 919
Az gde 45 FEEAA 683.69 pg/mL, Ae-E
Sol| A 372.92 ug/mLe] At F9e AEA
oA ¢ =& qHE F&
I George, V.C 518, 9]«1 AFAANE 1
pg/mLe n-FehE FEA 9 0.13 pg/mL¥} HEHE
0.17 pg/mlL, GF=
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A3l G484 S/ 71A
3}= Fe, Cu ©]-23} ¢k 3
et S AF 2718k Al
S3C17]. Jung 512012 Al 1
i e FEwe] Sthis
8.12 ng/mg &= WEREIL, AbAF<
pg/mgO = B ATH21]. 9] Aol
N ) vlaH ek HEE Aow Hol e
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o} 7HE[24], WY X[25]
A7 ghisict

y_aiu} o] A& Kim 5[26]¢] AT 1epH]&24el
NerS FZENHE 1000 ppmoll A 91.59%, 500 ppm
A 83.49%, 250 ppmoll 4] 61.23%2] 2AES Bl
ATt A AtE AS 5 AT @4 JAlE
(%) F3l 279 ascorbic acid> ©Y S29S 7
Qhatd kSt o2 Fo] ¥k oEH o A
3o o] ¥ DPPH radical 2784S YEH
oy zepulSet 8 et 24E geka
=4 /\}_E 5]5]_

sk B AE MTT A5
mg/mL ©]3te] FE7t A
511019 ApATelA F¥
0.5 pg/mL7} 29.5% A|E A
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HDF A ¥Z o] &3l & T}E Jeond] 7 [28]014 o
Az oS FEEL 100 pg/mLold HEE0] 80%
olAHS Blom 20 ug/mLolA 90% olAte] AEES
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291974239  pg/mL,
161.00+7.85 pg/mL2]
. DPPH radical &~75& 1,25,5 10 2 15
mg/mLolA Z}Z} 51.6%, 67.8%, 79%, 82.4% 2
83.9% Fk & e HERITh
. MTT assay°ll ¢J3t HDF A|ZAEES FEHE
(1, 3, 5, 10, 15, 20, 25, 50, 100, 150 mg/mLol*]
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