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In vitro Antioxidant and Anti-Inflammatory Activities of Ethanol
Extract and Sequential Fractions of Flowers of Prunus
persica in LPS-Stimulated RAW 264.7 Macrophages

Chung Shil Kwak and Hye-In Choi
Institute on Aging, Seoul National University

ABSTRACT Prunus persica Flos (PPF) were investigated for their antioxidant and anti-inflammatory activities to
find a natural functional food resource preventing degenerative diseases associated with excessive oxidative stress
and chronic inflammation. PPF was extracted using ethanol (EtOH) and then sequentially fractioned by hexane (Hx),
dichloromethane (DM), ethyl acetate (EA), n-butanol (BtOH), and water (DW). Contents of total phenolics and fla-
vonoids, as well as 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) radical scavenging activities were measured. Anti-inflammatory effects in terms of nitric oxide (NO),
prostaglandin (PG) E2, and pro-inflammatory cytokines such as interleukin (IL)-6 and tumor necrosis factor (TNF)-o
production were also measured using LPS-treated RAW 264.7 macrophages. EtOH extract showed relatively high
antioxidant activity with high total phenolic (78.1 mg tannic acid/g) and flavonoid contents (55.3 mg rutin/g). EA
fraction contained the highest total phenolic and flavonoid contents (394.6 mg tannic acid/g, 253.7 mg rutin/g), followed
by BtOH (128.3 mg tannic acid/g, 93.1 mg rutin/g). EA and BtOH fractions and EtOH extract showed higher DPPH
radical and ABTS radical scavenging activities than the others (P<0.05). In LPS-treated RAW 264.7 macrophages,
EtOH extract (200 pg/mL) showed significantly reduced (P<0.05) NO, PGE2, and TNF-a production levels to 38.5%,
32.3%, and 48.9% of the control, respectively, as well as reduced iNOS and COX-2 protein expression. DM fraction
(50 pg/mL) showed significantly reduced (P<0.05) NO, PGE2, IL-6, and TNF-a production levels to 43.5%, 13.3%,
38.7%, and 41.3% of the control, respectively, and EA fraction (50 pg/mL) showed significantly reduced NO, PGE2,
IL-6, and TNF-a production levels to 44.8%, 22.4%, 45.7%, and 62.0% of the control, respectively. Taken together,
EtOH extract of PPF showed potent antioxidant and anti-inflammatory activities, and EA and BtOH fractions showed
comparatively stronger antioxidant activities while DM and EA fractions showed stronger anti-inflammatory activities.
It can be concluded that EtOH extract of PPF and its fractions are good candidates as natural resources for the develop-
ment of anti-oxidative and anti-inflammatory functional food products.
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Prunus persica FLOS (100 g)

— Extraction w/ethanol (RT, 24 h, 2 times)
— Filtration

— Evaporation

—Freeze drying

Ethanol extract H EtOH ext. sample

— Distilled water, added
— Hexane, added

Fractionation

Dichloromethane, Hexa}ne Hx fr.
added fraction Evaporation sample
Fractionation
Ethyl acetate, Dichloromethane p| DM fr.
added fraction Evaporatio; sample
Fractionation
n-Butanol, Ethyl acetate EA fr.
added fraction Evaporation sample
Fractionation
Butanol BtOH fr.
fraction | Evaporation sample
Aqueous - DW fr. sample
fraction | Evaporation

Fig. 1. The procedure for extraction and fractionation from
Prunus persica FLOS.
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Table 1. Yield of ethanol extraction and fractionation from dried
Prunus persica Flos

Yield (%)

Ethanol extract (EtOH) 347
Hexane fraction (Hx) 12.9
Dichloromethane fraction (DM) 1.1
Ethyl acetate fraction (EA) 2.7
Butanol fraction (BtOH) 8.2
Aqueous fraction (DW) 13.7
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Table 2. Total phenolic and flavonoid contents in EtOH extract st 9 A] EA> BtOH> EtOH=DM> Hx> DWZ % #&3}
and fractions from Prunus persica Flos . ati glako] =yl Ao B}t £3] EAS BtOH £-38)
P e R o % dwatdE IS 22} 394.6 ma/e, 128.3 ma/a o
Bl 2= o) n]3 Yz} ok 51w =
EtOH 78.1£10.2%) 55.347.1° = ol _T_?g()ﬂ st R 512k 16w ek
Hx 11.0+2.3° 21.943.7° lom, & FetRimolE o 747 253.7 mg/g, 93.1
DM 79.5+5.7° 52.9+10.9° mg/g O & o ehe FEEo] oF 46u]¢} 1.7 YR
EA 394.6+£25.4° 253.7+8.8° (Table 2)
BtOH 128.3+2.0 93.144.6" '
DW 16.3+2.3¢ 4.9+3.2°
Data are presented as the mean+=SD of three separated experiments. 4tet =0t
LA fannic ecid SRT:ufin . HEo| e ENE S B old N7} 9o
eans wi e same letter within a column are not sig- . otrlo] 3 ol _,: A o
nificantly different at P<0.05 by ANOVA and Duncan's multi- Pl AR A= efrte) ZRel7h lnh ABTS = 125 <k
ple range test. gt free radical2 DPPHS} &7 3h4ts)l &4 SAof gl
AFE-E a1 9)=d) o] M2 lipophilic B+ hypophilic =2
o8 7 FEE FollA 70% dE FE= el 7} B &4 7bseith. ABTSw <ol gvZs, DPPH=
A itk el B Aol ALSE 100% SR FFE  Sole drine A4EE Aol7k AUtk WA o % 71
o % AweE FFE ol vlwa Sl ooz WS whge Q) g AF AESt A gt 54 A
F2 FEolAth 7F dold = dvkal A AvH29).
dW Bpolsel us 2EBRRE w44 ow 1Y BpolE ek 227 571K B8 2556 AR %
FEoto] A2 57HA E8=d dgE FEE rH o] whE DPPH &z 278 B A8 seoh A s &3]
Q= = :ﬂ]ler—ﬁ_tg—% sero Agdow nlmabd EA> A2 2 ZHE DPPH 2t Zg 50% AAA 7= Ala
BtOH> EtOH=DM> DW> Hx¢] =0]91aL, & S xol= TE(Cs0)E T8 A#i= Fig. 29 #th DPPH &t Z&
A 1000 EtOH 100.0 Hx 100.0 DM
80.0 80.0 80.0
60.0 60.0 60.0
R = 53
40.0 40.0 40.0
20.0 20.0 20.0
0.0 0.0 0.0
0 20 40 60 80 100 0 200 400 600 800 0 100 200 300 400
Conc. (ug/mL) Conc. (ug/mL) Conc. (ug/mL)
100.0 EA 100.0 BtOH 100.0 DW
80.0 80.0 80.0
60.0 60.0 60.0
B B R
40.0 40.0 40.0
20.0 20.0 20.0
0.0 0.0 0.0
0 10 20 30 40 0 10 20 30 40 5 60 0 100 200 300 400
Conc. (ug/mL) Conc. (ug/mL) Conc. (ug/mL)
B 8000 a ICso
700.0 - L
600.0 -
500.0 -
E' 400.0 1 Fig. 2. DPPH radical scavenging activity at various concentrations
g b b of EtOH extract and fractions from Prunus persica Flos (A) and ICsg
300.0 1 (B). Data are presented as the meantSD of three separated experi-
2000 1 ments. ICso, concentration to reduce the initial DPPH radical concen-
tration by 50%. Means with the same letter above the bars are not
10007 ¢ d cd significantly different at P<0.05 by ANOVA and Duncan's multiple
0.0 ’_L‘ = [ range test.
EtOH Hx DM EA BIOH  DW
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Table 3. ABTS radical scavenging activity of EtOH extract and
fractions from Prunus persica Flos (ng AA eq./mL)

50 pg/mL 100 pg/mL 200 pg/mL 500 pg/mL
EtOH - 20.8+1.1°Y  31.943.5°  76.0+5.2
Hx - 2.742.9° 6.0£3.6°  13.842.0
DM - 14.5£1.9°  29.1£2.0°  60.6+8.1
EA 302435  56.4+3.6°  92.7+2.2° -
BtOH - 28.544.4°  504+8.7°  94.0+7.4
DW - 6.1£2.8° 9.4+5.6%  19.5+3.8

Data are presented as the meantSD of three separated experiments.
YMeans with the same letter within a column are not signifi-
cantly different at each treated concentration at P<0.05 by
ANOVA and Duncan's multiple range test.

AASE I23F a3+ EA> BtOH> EtOH> DM=DW>
Hx #89] -0 =& EA, BtOH 8 3 EtOH 529 a7
7} -8tk 53] EA w89 ICs0 24.6 ng/mL=E 443
% A 2Fel ascorbic acid®] 2.3 pg/mLel AS 7HetsiH
@daksl g7 v Frka B 4 92 BtOH +9 3 EtOH
FEE9 [C50e Z+7F 43.1 pg/mlL, 74.2 ug/mL T}

Hgold EtOH F&E% #8E Alg s &
ABTS &tz 2752 Table 33 7t} 200 pg/mL ]
SeolA ZF AlREe] a¥E vlashd EA> BtOH> EtOH=
DM> Hx=DW =22 DPPH &}t]Z A7 52 vl 523k A}
£ HEhATh

02 AFeA Baold vehs FEEo] A
Al aykel gzl o gk @l 3 DN
a7t dR e, DPPH ) Z-&
©] 92.52 ng/mLe} 3= o]
59 74.2 pg/mLe} v w3pA »
). E U2 AT E HeolE
$-473F DPPH 2}t Z 4453 superoxide dismutase
Al &3S Belthar sklThH4).
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Fig. 3. Effect of EtOH extract and fractions from
Prunus persica Flos on cell viability of RAW
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Table 4. Correlation coefficient among total phenolic and fla-
vonoid contents and antioxidant activity of Prunus persica Flos

Flavonoids ~ DPPH (ICso) ABTS"

Phenolics 0.9897" -0.6081"" 0.9683™"
Flavonoids -0.5803" 0.9645™"
DPPH -0.7172™*

YABTS radical scavenging activity at 200 pg/mL
Significantly correlated each other at *P<0.05, *P<0.01, or
*P<0.001.
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Table 5. Correlation coefficient among anti-inflammatory activity and contents of phenolics and flavonoids or antioxidant activity

of Prunus persica Flos

Phenolics Flavonoids DPPH (ICsg) ABTS" NO PGE2 1L-6
NO -0.1263 -0.1592 -0.1684 -0.0569
PGE2 -0.4968 -0.4483 0.3750 -0.4397 0.6377"
IL-6 -0.4730 -0.4493 0.3014 -0.4776 -0.1860 0.3288
TNF-a 0.6524" 0.6914" -0.6839" 0.7921™ 0.6477" 0.2410 -0.2474

YABTS radical scavenging activity at 200 pg/mL.
Significantly correlated each other at "P<0.05 or " P<0.01.
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