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Antioxidant and anti-inflammatory activities of water extracts and
ethanol extracts from Portulaca oleracea L.
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Abstract

Portulaca oleracea L., a species of Portulacaceae, is ubiquitous. It is a well-known traditional Chinese medicine
for removing heat, counteracting toxicity, cooling blood, and maintaining hemostasia; it is also used as antidysentery
agent. This study investigated the anti-oxidative and anti-inflammatory activities of water and ethanol extracts from
P. oleracea. The total polyphenol content (21.08+0.03 mg GAE/g) and total flavonoid content (5.45+0.76 mg QE/g)
of the ethanolic extracts were higher than those of the water extracts. The antioxidative activities were determined
by evaluating the 1,1-diphenyl-2-picrylhydrazyl (DPPH) and the 2,2'-azinobis(3-ethylbenzothiazoline-6-sulphonic acid)
(ABTS) radical scavenging activity and by the ferric reducing antioxidant potential (FRAP) assay. The ABTS radical
scavenging activity of the water extract (75.53%) was higher in those of the water extract (67.03%) at concentration
of 1,000 pg/mL. The DPPH radical scavenging activity and FRAP of the ethanol extract were higher than those
of the water extract. We also investigated the anti-inflammatory activity of the P. oleracea extracts in LPS-stimulated
Raw 264.7 cells. The production levels of nitric oxide (NO) and reactive oxygen species (ROS) significantly decreased
with an increasing concentration of the extract. The expression levels of pro-inflammatory cytokines (tumor necrosis
faction (TNF)-a, interleukin (IL)-183, and IL-6) were significantly lower in the ethanol extract than in the LPS
alone treatment group. Based on these results, ethanolic extract from P. oleracea could be an effective antioxidant
and anti-inflammatory agent.
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Ferric reducing antioxidant power(FRAP) 72 Kim &
28)9] WS A3 Th 300 mM acetate buffer(pH 3.6),
40 mM HCIl| €3]+ 10 mM 2,4,6-tripyridyl-s-triazine =2
20 mM FeCl; - 6H,0Z 22t 10:1:1(vjvjv)2] Hl& = &35}
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(KCLB, Korea)ol| A &gk om, Al v FS 918l 10%
fetal bovine serum(FBS, Hyclone, Loran, UT, USA)®} 1%
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A E2](1,000 rpm, 10 min, 4T) 3+ T, 50 uLE 33l
sulfanilamide solution 50 pLo} E3Hate] 587 WS 2pets}
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B 3250|218 mg QEjg BT} f9How
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Q1 Salvia officinalis, Matricaria recutita 2 Potentilla
fiuticosa®] Z2|¥= e 27t 22.6 pg/mg, 7.5 ng/mg
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Table 1. Total polyphenol and flavonoid contents of Portulaca
oleracea L. extracts with different extraction solvent

(mg/g)
. Total polyphenol Total flavonoid
Extraction solvent (mg G AE/g) (g QE/g)”
Water 15.03+0.03” 2.184021
Ethanol 21.08+0.03” 5454076

Total polyphenol and flavonoid contents are expressed as gallic acid equivalents
(GAE) and quercetm equivalent (QE), respectively.

Each value is meantSD of >3 determinations.

"Means within same column are significantly different by student’s t-teat (p<0.05).
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ABTS 2}tz 2784 & DPPHS o] &3 Wi 3} 37
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250-1,000 pgmLe F%= WA =
21.07-75.53%, &t FE5E52 23.11-67.03% ]
tl, 250 pg/mL FEol| A& dehE FEEo] &
Jal frejd oz Aol =9kt 1,000 ug/ml FEelx
E FEE9 @40 foldog o] EUTh
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Table 2. DPPH, ABTS radical scavenging activity and FRAP of
Portulaca oleracea L. extracts with different extraction solvent

(%)

Extraction Concentration (ugfmL)
Item I
solvent 250 500 1,000
DPPH radical ~ Water 6861150  1227+059"  24.63225°
scavenging ) " "
activity Bthanol ~ 18.83:090™  23.97249™ 27.85+2.33
ABTS radical Water 21074074 41.63:089° 7553127
scavenging " . |
activity Bthanol 23112026  4142+071"  67.03+0.18
Water 26671023 44.86+0.19"  85.64+0.54°
Ethanol ~ 2827+041"  57.72055" 115.672.07°

"Each value is meantSD of >3 determinations. Values represent an average of
2three determinations.

“Means with different superscripts within the same row are significantly different
3py Duncan’s multiple range test (p<0.05).

"Means within same item are significantly different by student’s t-teat (p<0.05).
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Fig. 1. Effects of Portulaca oleracea L. extracts with different
extraction solvent on the cell viability in RAW 264.7 cells.

After Raw 264.7 cells were pre-treated with LPS for 30 min, it were treated with
the indicated concentrations (0, 500, 1,000, 2,000, and 4,000 nug/mL) of extracts for

24 h. Cell viability was evaluated using a colorimetric assay based on MTT assay.
Data represent the meantSD of three independent experiments.
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Fig. 2. Effects of Portulaca oleracea L. extracts with different
extraction solvent on the production of NO on RAW 264.7 cells.

The results are meantSD of triplicates from a representative experiment. Statistically
significant value was calculated by compared with control group (LPS alone) by Student’s
t-test (¥, p<0.05; **, p<0.01; *** p<0.001).

Reactive oxygen species(ROS) M4 x| =1}
RAW 264.7 Ao LPSE A lale] AHstd ~EY s
°HW71 T 2 E FEEEC 93 ROS AA A=
A3t 28] E FEEEC 23 ROS oAl &4 Al
B HMW <71 ROS7} DCF-DAS} ¥H-g-31H 5213330
2 #EE = Y2 E o] 838191 tH26). Fluorescence microplate
readerZ ©]8-3lo] DCF-DAZ A3 A 2S5 B3 A3}
57} s FEE 257} 500-4,000 1

(Fig. 3), 8=
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Fig. 3. Effects of Portulaca oleracea L. extracts with different
extraction solvent on the production of ROS on RAW 264.7 cells.

The results are meantSD. of triplicates from a representative experiment. Statistically
significant value was calculated by compared with control group by Student’s t-test
(*,p<0.01; ***, p<0.001 ).

HEM cytokines

A WSl ToIdl= F8 Al ¥ = macrophage = 4ei A
Rom, ofe] A=olu AGA| 2 E0] FH|sh= Alo|E7IR]
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Fig. 4. Inhibitory effects of Portulaca oleracea L. extracts on the
LPS-induced TNF-a (A), IL-1B (B) and IL-6 (C) expression in
RAW 264.7 cells.

RAW 264.7 cells pretreated with various concentration of Portulaca oleracea L. extracts
were stimulated with or without LPS (1 pg/mL) for 24 h. TNF-a, IL-13, and IL-6
protein levels in the cell culture media were measured by ELISA (A, B and C, respectively).

Data are represented as meansSD. Statistically significant value was calculated by
compared with control group by Student’s t-test (¥, p<0.05; **, p<0.01).
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