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ABSTRACT. This study tended to identify the potential as functional natural materials for soothing of skin
and scalp using lotus leaf hot water extract (Nelumbo nucifera hot water extract, NHWE) and fermented lotus
leaf extract (fermented nelumbo nucifera leaf extract, FNLE).

The antioxidant evaluations such as total polyphenol and flavonoid content, DPPH electron-donating ability,
and ABTS radical scavenging ability, were measured. Cell survival rate was measured in Raw 264.7 cells
treated with LPS to check the toxicity, and the inhibitory rate of NO-producing and TNF-a and COX-2
protein expression were measured in Raw 264.7 cells after treatment of LPS in order to evaluate the efficacy
of anti-inflammatory effect.

NHWE and FNLE showed 182.2 mg/g and 103.3 mg/g each in total polyphenol contents, and 26.8 mg/g and
49.1 mg/g each in flavonoid content. As for ABTS radical scavenging ability, high levels of antioxidants (86.6%
and 93.7% in NHWE and FNLE) appeared at the concentration of 1000 pg/mL. In DPPH electron-donating
ability, NHWE and FNLE showed 66.1% and 73.3% at 1000 pg/mL. FNLE had more antioxidant ability than NHWE.

In anti-inflammatory effects, inhibition rate of NO production by LPS increased in a concentration-dependent
manner at both NHWE and FNLE, and TNF-o and COX-2 expressions were also decreased by treatment of
NHWE and FNLE. In particular, 200 pg/mL of FNLE showed the best anti-inflammatory effect.

In summary, fermented lotus leaf extract showed good efficacy in antioxidant and anti-inflammatory tests, and
its potential as a functional ingredients was confirmed. It is expected that not only the soothing effect of the
scalp and skin, but also the possibility of application as a functional food can be expanded, and it is
considered to be suitable as a natural functional raw material.
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Materials and Methods
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1) Total polyphenol contents
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3) Cell viability of LPS in RAW 264.7 cell

RAW 2647 cell® 10% FBS, 1% P/S7} &5
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4) Nitric Oxide inhibitory rate in RAW 264.7
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5) Western blotting in RAW 264.7

RAW 264.7 cell& 6-well plateo|A] 1x10° cells/mL
2 Bz slglth 2447k ¥ PBSE 2¥ A|H & RIPA
buffer 200 uL/well ¥ A Z]3}H S 1 scrapers ©]-&
3l AEZE HolEY T 1,75 mL tube®2 A4 10E
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=317] 93l immunoblottingS 33t & TBSTZ
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Results
1. NHWESt FNELS| ¥{tet 2ot

1) § B3Hs ¥ SARLOE oY

NHWES} FNLES| F Eo|#sotdat & St
Table 1. Total contents of polyphenol and flavonoid in NHWE and FNLE
Total contents(mg/g)
1 3 Mean sSD
NHWE 183.2 182.2 181.2 182.2 1.0
Polyphenol
FNLE 103.2 103.6 103.2 103.3 0.2
NHWE 28.0 24.6 28.0 26.8 1.92
Flavonoid
FNLE 51.3 48.0 48.0 49.1 1.9

Values represent the mean + SD of 3 independent measurements. NHWE: Nelumbo nucifera leaf hot water

extract. FNLE: fermented Nelumbo nucifera leaf extract.
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Fig 1. ABTS* radical scavenging ability of NHWE and FNLE. Values represent the
mean = SD of 3 independent measurements. AA: ascorbic acid, NHWE: Nelumbo
nucifera leaf hot water extract, FNLE: fermented Nelumbo nucifera leaf extract
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Fig 2. Electron-donating ability of NHWE and FNLE. Values represent the mean = SD
of 3 independent measurements. Values with different letters are significantly
different (p<0.05). AA: ascorbic acid, NHWE: Nelumbo nucifera leaf hot water
extract, FNLE: fermented Nelumbo nucifera leaf extract
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3) DPPH HA13%l5 2. NHWES FNELS B35 =i
DPPHE HA-gol-& Aaks Hswel 1000 ug/mL
o NHWEL: 66,19 Ax-golsS =g, FNLE 1) LPS M3t RAW 264.7 cellPlM NHWE o
Aot 73.3%2 ABTSATY} FUsA Wi 3 FNLES| MEYZE
2 A FAEFol HS EtthFig. 2). RAW 264.7 cellsol AL AZ D F4o|
AL GFS AT gokel MIT assay 53 2
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Fig 3. Cell viability of LPS and NHWE in RAW 264.7 cell. The values represent mean + SD
of 3 independent experiments. Cells viability expressed as a percentage of NC. Values
with different letters are significantly different (p<0.05). NC : vehicle-treatment control,
NHWE: Nelumbo nucifera leaf hot water extract
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Fig 4. Cell viability of LPS and FNLE in RAW 264.7 cell. The values represent mean * SD of
3 independent experiments. Cells viability expressed as a percentage of NC. Values with
different letters are significantly different (p<0.05). NC : vehicle-treatment control, FNLE:
fermented Nelumbo nucifera leaf extract
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Fig 5. Inhibition rate of nitric oxide secretion by NHWE in RAW 264.7 cell. The values
represent mean * SD of 3 independent experiments. NO inhibition(%) is expressed as a

percentage of NC. Values with different letters are significantly different (p<0.05). NC
vehicle-tfreatment control, NHWE: Nelumbo nucifera leaf hot water extract
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Fig 6. Inhibition rate of nitric oxide secretion by FNLE in RAW 264.7 cell. The values

represent mean = SD of 3 independent experiments. NO inhibition(%) is expressed as a
percentage of NC. Values with different letters are significantly different (p<0.05). NC
vehicle-tfreatment control, FNLE: fermented Nelumbo nucifera leaf extract
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t}. NHWES} FNLE 2 2|3t mE RAW 264.7 cell
2) NO MyNsHE o] LPSZo] H|8] TNF-a, COX-27} 7tAslgle
RAW 264.7 cellso|A9] NO MAAHES 2AHIF  E3| 200 ug/mLe H%o|4 FNLES A3 Lo &
A= Fig. 5, 69 ¥k, NHWES} FNLEQ| w7} A rashs AL Felshgic
EolA4E NO AL $E oEH o= F713)
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N
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Fig 7. Effect of NHWE and FNLE treatment on the COX-2 levels of inflammation in
RAW 264.7 cells. Values are relative to the vehicle-tfreatment control and is
expressed mean + SD of 3 independent measurements. Asterisk indicates a
significant difference from the vehicle treatment control (**p<0.001). N : Vehicle,
PC: LPS, NHWE: Nelumbo nucifera leaf hot water exiract, FNLE: fermented
Nelumbo nucifera leaf extract
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3.5 1 .
B-actin

2.5 1
2 B
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Fig 8. Effect of NHWE and FNLE freatment on the TNF-a levels of inflammation in
RAW 264.7 cells. Values are relative to the Vehicle-tfreatment control and is
expressed mean = SD of 3 independent measurements. Asterisk indicates a
significant difference from the Vehicle freatment control (**p<0.001). N : Vehicle,
PC: LPS, NHWE: Nelumbo nucifera leaf hot water extract, FNLE: fermented
Nelumbo nucifera leaf extract



Discussion
2 Al A9 "4 2EZE(Nelumbo nucifera
leaf hot water extrat, NHWE) % 9] Wtg &5

(fermented Nelumbo nucifera leaf extract, FNLE)
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Zofk ol e 5
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o] 9] 32O NHWEL 26.8 mg/g, FNLEL 49.1
mg/go &2 °F 23 mg/gd T AolE st
ABTS radical 244 Ay} %2l 1000 ug/mL
o4 NHWEL 86.6%, FNLEL 93.7%% i 3
A Gasksol A uehdt DPPH AA-Fols
A= i<l 1000 ug/mLofA NHWE=
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A& EAE gelsty] $sll LPS AHA|g Raw
264.7 NEZANA MEzAYZEE ZAT Z3 NHWES
FNLES] AZAYEE2] A= 200 ug/mLojA 77.7%
79.1%% UEHTE BE ARAAFEA T0%0]/442]
AZAEES Ueslen ol AN Hilsgs
200 ug/mL& Y3}t

NHWES} FNLES] o=
TNF-q, COX-2 ©¥id 4 AA &S
NO A4 Asfee
TE 7 YEHOE JUlste S
LPSe| 2§k TNF-a, COX-2 ©uiz ohd oA &2
NHWES} FNLE & %3} mE RAW 264.7 cello]
LPSt-o| ®]d] TNF-a, COX-27} Z4stgon E3
200 png/mLe| sEojA FNLEE AXe #& FA3}
A Dadtes AL 359y, Kaewkroek (2010)

aor= A=
= A% FEEY A ALl FHT BHE A
™, iNOSQ} COX-29] UdS A5t ZALew Hu

3w glowl, Lee 5(2019)0] AToAE A9 o
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woittn AZEe, 58 wad Addo) g mupt
o 7 BQl e Fe Auke wuEc

ool Ang ¥ v, wEH <A FEELS PN
U s AN £ S HolFoy] uEe,
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