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Trapa Japonicas ZA-& B71 dfolet A4, 21 gfolet ZHH, A AuGE
3 FE 20 s}, FEF ANE HUISHATE RAW 264.7 A ZeE HaCaT A EE Algste] =

=42 A2 FE2004 100 wg/mle] sIeol A 242F 45.8 + 1.5 %0k 51.1 £ 1.0 %2] A=
dom 1 oo wkoA o @2 Ax YEES e SE s e Ad A
HjF FEEollA 242 21320 + 15.78 mg/g , 205.20 + 18.97 mg/g] dF-e HYon Zathlol=
T AW FEE2 2930 £ 3.24ng/g, AHAMYF FEEL 374 £ 743 ng/gO R OhE FEEo| H
E2 TEFe U AlE 542 gio] FE2E1 Ay FEEAE AlE 540 A9 v
Ebpz] orgtch, dAkst S 2RIsH] ¢St 1, 1-diphenyl-2-picryl-hydrazyl (DPPH) &z Z4AE=
FEE 5% 0.005 ~ 1000 ug/ml HLolA BH 255 6753 = 1.5 % ~ 75.75 £ 0.5 %2] 2A5<
Hon AajAujeF 2222 31 + 0.1 % ~ 7732 = 0.5 %o #AA2ENE HYrh RE FEE
6.25, 12.5, 25, 50 ug/ml =) A LPSE S= Nitric Oxide (NO) BAHS 243 dat 893 (p
0.05, p < 0.01)9] #a7t Ykt
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Abstract : The purpose of this study was to evaluate the antioxidant and anti-inflammatory effects
of extracts of callus cultures, pericarp, flesh, fruit of Zrapa japonica.
The toxicity of extracts from T7rapa Japonica pericarp investigated using the RAW 264.7 cell
showed 45.8 + 1.5% of cell survival rate. And the results of investigation using HaCaT cells
showed a 51.1 £ 1.0% cell viability at 100 pg/ml in the pericarp extract and lower cell viability at
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higher concentrations. The total content of polyphenol pericarp extract was 213.20 £ 15.78 mg/g,
while the total content of flavonoid was 29.30 + 3.24mg. And the total content of polyphenol
callus cultures extract was 205.20 + 18.97 mg/g, while the total content of flavonoid was 237.4 +
7.43 mg. With a concentration level of 0.005 ~ 1000 wg/m{ extract of 7rapa Japonica pericarp the
range of removal of 1, 1-diphenyl-2-picryl-hydrazyl (DPPH) radicals was 67.53 + 1.5 % ~
75.75 + 0.5 % respectively and the range of removal of extract of 7rapa Japonica callus cultures
extract was also 3.1 = 0.1 % ~ 77.32 = 0.5 % respectively.

As a result of measuring the Nitric Oxide(NO) generation amount of all 7rapa japonica extract
6.25, 12.5, 25, 50 ug/m¢ concentration exhibited significant (p < 0.05, p < 0.01) decreases.
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FDU-540 Co., Tokyo, Japan)2 574 7A%3}o]
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Fig. 1. Classification of Trapa Japonica.
(@) Trapa Japonica (b) Trapa Japonica
Flesh (c) Trapa Japonica Pericarp (d)
Trapa Japonica Callus cultures

2.2, M|z=HH ¥

Az 9 9 83 =S 918 RAW264.7
AN e} HaCaT MEE wjoFste] Args1gle
o Wiy 2L o3t 2t

RAW 264.7 tAAZet HaCaT AMZE= T
AEZFE 28 (Korean Cell Line Bank, Korea)olAl
TFufste]  ARESEITE AlEEigE 91t Fetal
bovine serum  (FBS;  Welgene, Korea)™}
penicillin/streptomycin (Invitrogen, USA)°o] 7}
¥ Dulbecco's modified Eagle's medium
(DMEM: Welgene)2 RAW 264.7 tiAlA|ze}
HaCaT A= wjfel ARSI RAW 264.7 o
AA et HaCaT AMEE 5% CO, 37C, &%
100% z719] QIfH|olE oA HigstATt.

221 Ax B4 A

HaCaT M @ RAW 264.7 A|Z2] AE=A
o] Uehx] o= | Ay s 2HS Sl
cell counting kit—-8 (CCK-8, Dogen, Korea)
assays Potsdct. 24 well-plated]] AMEZE 5.0
X 104 cell/well2 B3 & 51F 5 AA3}
AFt o] & 7]1E9] wigHE AAT T ficin
S TTHEE Alx AFste] 37C &k X719
A 24 AZE FE HESAIFT HiFRS AARH
DMEM : EZ-CytoxE 10:12 3]435F &
S 7+ well vt 100 LA A6k oF 30 min
9t ¥k AlZl & FLISA  reader (BioTek
Instruments Inc., USA)E AFES}o] 450 nmollA]
FEE S5t e, Axrt HrbER] 2 o
Z7o FREE 7|ZE oto] AlEZ FEES A
Atetict, AlE AEES ool tigh WEgR

H7|5FAH.

o o

Cell viability (%) =
(Abssample / Abscontrol) X 100
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Na,COs; ZEsH89 1 mot 7.5 ml FHFE A
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2.3.2 % flavonoid ¥ &4

7t 29 ol FE2 ¥ E“ﬂﬂé.w%é
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2.3.3 DPPH radical £7% &4
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52 sample AA9] FHE (blank)et Al=2F3
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DPPH scanvenging (%)
sample — blank
= 1 Sample —blank,
control
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> 100

2.4, Nitric Oxide(NO) &3

RAW 2647 MEE 24well-plated] 1.0 X
106 cell/well2 EF3F & 24 A7k F<F plated]
StA3S}stHTt.  Lipopolysaccaride(LPS,  Sigma-
aldrich, USA) 1ug/mldt 242t =EEE5E &
TR FAo| AHelstal 24 A F9F AlEE Y
ot ¥ FEotch A 96 well
plate2 100 xLA 7 Fof Griess £
(G4410, Sigma-—aldrich, MO, USA)& 100 uxL
A 1:1 HE&Z Ao] 30 min 7F A4 HESA|
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71 & 540 nmollA ELISA reader (EPOCH;
BioTek, USA)Z Z4LE ZAstqrh RE A3
2 3 3] yrEste] P AHEotTt

2,5, SAHXE

RnE EAHZE Student t-testES ©]&35}o]
&9 4% 0.05, 0.01 (p < 0.05, p < 0.01) %
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Fig. 1. Cell viability of 7rapa japonica extract in RAW 264.7 cells.
Each cell was treated with 0.1 ~ 100 (ug/ml) of Trapa japonica extract for 24hr.
Cytotoxicity was measured using an CCK-8 assay. The results were expressed as mean

+ S.D. from three independent experiments. (Significance of results, ** :

(@) Trapa Japonica flesh Extract
(b) Trapa Japonica pericarp Extract
(c) Trapa Japonica Extract

(d) Trapa Japonica callus cultures Extract

3.2, g3 2ol ojx|=
3.2.1. & polyphenol ¥

EApas) —7—%%01] ZAlets & EYvls &
33l AA At & 2 ol B
HAZES AASIET gallic acid EF89 9]
AdSde Tl FEE 2 89 2EEY
1 ¢ a5t = gallic acid®] <F(GAE;
gallic acid equivalent) 2.2 ZHitsto] ZHE ALt
Gallic acid& BFEHE=RE opo] FHN ZAx
(Table 1>9} Zo] FAIWo] FEH=2 19.04
+ 058 mglg SAAAEZEL 21320 +
15.78 mg/g, SALWol+A4A FE2EL 174.33
+ 10.69 mg/gC® Uebgon SAMa]Au|oF

ojN e Ee ol
ol N AN rlo

[e)
FE5L 2052 + 1897 mg/g oz yehgth
s FEE FoMe AR FEol g2 &9

p < 0.01).
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3.2.2. % flavonoid &

Zyz7vo] &g EAoks & EdHkolE &
22 339 7474 Agd & v ghe] gagtat
BE HAGLE AKX querceting EFE-8 9]
BEEAATAES o 2= 42 89 Eg=9

ZF 1 ¢ &l A= quercetin® F(QE;

quercetin equivalent) &2 2Hitsto] A= Gt

quercetin® EFEAR 0}021 Zﬂﬁ]’ A,

(Table 2>¢}t 7]'01 TAYT

0.01 mg/g, 54 =

‘—No}-uﬂo]+7§7é_—?—%%—,% 27.24 + 1.98 mg/g2.
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Cell viability (%)

Cell viability (%)
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(@) (b)

Z 60

Cell viability (%)
2
Cell viability (%)

40
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(© (d

Fig. 2. Cell viability of 7rapa japonica extract in HaCaT cells
Each cell was treated with 0.1 ~ 1000 (ug/ml) of Trapa Japonicaextract for 24hr.
Cytotoxicity was measured using an CCK-8 assay. The results were expressed as mean
+ S.D. from three independent experiments. (Significance of results, ** : p < 0.01).
(a) Trapa Japonica flesh Extract
(b) Trapa Japonica pericarp Extract
(c) Trapa Japonica Extract
(d) Trapa Japonica callus cultures Extract

Table 1. Total Polyphenol Contents of 7rapa Table 2. Total flavonoid Contents of 7rapa

Japonca Extracts Japonca Extracts
Sample Total polyphenolics (mg/g ext.) Sample Total polyphenolics (mg/g ext.)
TJFEV 19.04 + 0.58 TJFEY 8.24 + 0.01
TJPE? 21320 + 15.78 TJPE? 29.30 + 3.24
TJE® 174.33 + 10.69 TJEY 27.24 + 1.98
TJCE” 205.2 + 18.97 TJCEY 37.4 + 743
YTIFE= Trapa Japonica flesh Extract YTIFE= Trapa Japonica flesh Extract
TIPE= Trapa Japonica pericarp Extract YTIPE= Trapa Japonica pericarp Extract
YTIE = Trapa Japonica Extract YTIE = Trapa Japonica Extract
YTJCE= Trapa Japonica callus cultures Extract YTJCE= Trapa Japonica callus cultures Extract
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Fig. 3. DPPH free radical scavenging activity of 7Trapa japonica extract at various

concentration. Extract was incubated with DPPH solution at 37°C for 30 mins.

Activities were determined by measurement of absorbance at 517 mm. The results

Were expressed as mean
* %k

(Significance of results,
(@) Trapa Japonica flesh Extract

+ S.D.
:p <0.01,

(b) Trapa Japonica pericarp Extract

© Trapa Japonica Extract

from three independent

* 1 p <0.05).

experiments.

(d) Trapa Japonica callus cultures Extract
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Fig. 4. Effect of Trapa Japonica extract on LPS—induced nitric oxide (NO) production
in RAW 264.7 cells RAW 264.7 cell was treated with 6.25 ~ 50 (ug/ml) of
Trapa Japonica extract and LPS(1ug/mf) for 24hr. The amount of nitric oxide in

supernatant was measured using Griess reagent. The results were expressed as

& %k ok

mean+S.D. from three independent experiments (Significance of results, ip

<0.001, * : p <0.05).
(@) Trapa jJaponica flesh Extract

(b) Trapa Japonica pericarp Extract

(c) Trapa Japonica Extract

(d) Trapa Japonica callus cultures Extract
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