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Antioxidant and Anti-inflammatory Effects of Hot Water and
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The present study, antioxidant and anti-inflammatory effects were measured of 6 endemic plants in Indonesian extracted
by hot water or ethanol. The Nipa Fruticans Wurmb ethanol extract (NFWE) and Orthosiphon aristatus ethanol extract
(OAE) showed the highest polyphenol and flavonoid contents of 203.70 and 33.70 pg/mg, respectively. Antioxidant
activity of OAE was highest in DPPH radical scavenging activity (77.49% at 10 ug/mL) and ABTS' radical scavenging
activity (93.36% at 10 ug/mL). FRAP activity was significantly higher in NFWE than other extracts. Anti-inflammatory
effects of 6 endemic plants in Indonesian extracted by hot water or ethanol were examined using nitric oxide (NO)
inhibition assays. In the LPS-induced BV2 cells, OAE showed the highest inhibition of NO production without toxicity.
The results of this study, suggest that OAE is a potential functional raw material for antioxidant and anti-inflammatory.
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Choi et al., 2021).
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24, 9y, g 24, 99, 55 2 FylEE 58
A 83z A7) Bk AREE o] $ETH(Klungboonkrong

et al, 2019). A} 2= 22 W& 2, Vv, oAl
A o B AR SRS ek o, o] Euh
of| = sinensetin (SEN), flavonol glycoside, 7}3|Q14F -4
(rosmarinic acid, 2,3-dicaffeoly-I-tartaric acid) ©]=AlE, I E
2HZE 9 AFEUo] ¥3kEo] 9] 01 (Ameer, 2012), Ak
s}, @k W 4t 8% 58 7HAAL JokDole'ckova et al.,
2012; Lopez-Vidaia et al., 2017; Klungboonkrong et al., 2019).

T2M)E2Hdnnona muricate)= &V, 11|, T, Q=
Hialo} =

T8 AFS =+ flavonoids, isoquinoline alkaloids, annona-

sk gl dtkMatsushige
et al., 2012; Nawwar et al., 2012; Paul et al., 2013; Thang et al.,
2013; Gavamukulya et al., 2014; Sun et al., 2014). ZLE}H] -2}
= 9% wuEE, By, 1YY BT € N 0
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= =
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(Adewole and Ojewole, 2009; Torres et al., 2012; Ishola et al.,

O

2014; Moghadamtousi et al., 2014; Asare et al., 2015; Park et al.,

2017).

NS (Nypa fiuticans Wurmb)yS- -'gotA oF Sofx|w 2
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A A oI AERA, Sl e s
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Sugai et al, 2016). si=<coll= vge] Ee]¥s B &+
HolS SgEe] Fiulo] Qof Pueh L AT 24
a7t Hold Ao= By o] ¢l ti(Prasad et al., 2013;
Yosoff et al., 2015; Bae and Park, 2016).
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Table 1. Lists of Indonesia endemic plants in used in this study

Scientific name Korean name Sample name Extraction condition
MCLW Hot water
Morinda citrifolia L. +y
MCLE 70% EtOH
MOLW Hot water
Moringa oleifera Leaf mEg7t ¢l
MOLE 70% EtOH
~ OAW Hot water
Orthosiphon aristatus A} 2}
OAE 70% EtOH
AMLW Hot water
Annona muricata Leaf e EE o
AMLE 70% EtOH
e NFWW Hot water
Nipa Fruticans Wurmb ClE
NFWE 70% EtOH
AMPW Hot water
Annona muricata Powder e EE
AMPE 70% EtOH

ot

Z3tolef 10% aluminium nitrate 20 pL2} 1 M potassium
acetate 20 pL< =39}ato] AZo)A 4043t WA|g H

DPPH 2iCizt 271 84 53

AwvNo} A7 3%
stable radical?] DPPHOI| EHTE ;EE 5
ol 4 R 34T 2229 g
517 nmoll A 2713k 574 5
£ 40 uLE 71ste] A2 308 W3 £ 517 nmolA]
5 57483tk DPPHO| A5 FE&olA 9] sz
a7 AL v Al wet 24 24e ARtersien,
o w vehe-3 ARgstlch
DPPHY] radical scavenging activity (%) =

¢

mlob
NY

[100-(S/C><100)]

ABTS 2iC|Z &H &Y &3
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T3 ThRe et al,,
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decolorization assay ®'H-S 5835}
1999). 7 mM ABTSS} 2.45
TR T g6t @%J Ao A 24A17F FF W
28t ABTS & @447 % 732 nmoll A F3% ghol
0.70 (£0.02)©] = Al phosphate buffered saline (PBS, pH 7.4)

FRAPHIZ AIBSH & BHI8I2) &

A& F559 FRAPHS AHES & gatsts 7h=
300 mM acetate buffer (pH 3.6), 40 mM HCI®ll =521 10 mM
TPTZ % 20 mM FeCl; - 6H,05 Z}2} 10:1:1 (viviv)] H]
2 Z93te] FRAP A ‘%k% Azt A= 50 Lot
31 37°CollA] SE3F HhSA]
71 31 593 nmoIA FF s SASIITE A3 FeSO&
(TEZZ 3l mM FeSO, equivalent/mg extract@. EA| S}
ATt

MIZZZ= HH S

2 AFdl= w2 -2 microglial cell line?] BV2E
A EFE ol A FF o AREEATE AlEE 10%
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HiA| 2 w8ket & A|8E 7} s net
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Table 2. Contents of total polyphenols and flavonoids of endemic
plants in Indonesia

Sample" Total poly}ghenols Total ﬂa\S/)onoids
(ug GAE”/mg) (ug QE”/mg)
MCLW 45.0042.33% 16.96%0.83%
MCLE 25.73%2531° -
MOLW 37.9343.06° 16.13+0.42°
MOLE 60.706.64° 32.63%0.43°
OAW 139.234+13.20" 23.63+2.17%
OAE 185.41412.49" 33.70+1.77°
AMLW 83.02+4.21° 22.6540.24°
AMLE 11122411428 21.13%0.00°
NFWW 176.81+23.10° 24.74+0.96°
NFWE 203.70%33.25 23.740.42¢
AMPW 24.2343.19° 1821%1.10°
AMPE 50.55+2.86¢ 16.63£0.21%

" Sample information is presented in Table 1

? Total phenolic content was expressed as pg/mg galic acid
equivalent

3 Total flavonoid content was expressed as pg/mg quercetin
equlvalent
9 Each value is mean + S.D.(n=3)

223k 3 24A17F Foll MTT 5527} 0.5 mgmLo] &%
= VIR F 4A7E St wjeFEtel MTT7F kel s s

< A A3k DMSOE 100 uL™
319 formazone® cell 24 €3|A1%1 ¥ Microplate
Spectrophotometer (XMARK, BIO-RAD Co.)& A}-8-3}¢]
550 nmol A EAEE A5 ATAELLS T
I} nlarsto] ME-E(%) = LFERASIC

NO MM Xofl &2t 53

Als FEE9 NO A4 oA &5 S48 g 3
g3t SASIH BV2 Hl
¥Z RPMII640 HjA S o]-&3Fo] 5x10* cells/mL &

48 well plateol] -3} 24417 At &A1Y /\]JLQ]—
LPS (100 ng/mL)E $H-3F HjA| S SA] ﬂa}o}ﬂ 244
7 v Fstith M Al 100 uLet Griess A °F
(1% sulfanilamide, 0.1% naphthylethylendiamine in 2.5% phos-
phoric acid) 100 pLE Z33}+o] 96 well platell Al 1583F
HE-S-A1Z1 & Microplate Spectrophotometer (XMARK, BIO-

% =742 Griess reagentE ©|
AL
=

RAD Co.)E ©]4-3}°] 540 nmoll A 48 5743190,
sodium nitrate 2 TS 23] NO9| & A=
a9t

2w 355 Aol Ave wg EAHE
Student's #-test@™ B3R oW, FAIHE & P Fko] 0.05

vjEkel 39 A felige] glrkn wgsl

S Edldl= sfetEn & SEfEL0|E 2

0|

v, B2} oL, At A, bt 9

Y W A 85 % AR T A
z

e T oshvE sl B, Y, e 5 o A
2] 7lee Hehlle =242 2 defA HK(Choi and Ohk,
2017). ZF A= d5 FEE T FodlE A2 S
& FEFEC] 17681 pgmgo 2 7MY S RS U
ERARLaL, A} Reh Tl et olo] A FEwe] 1
o we ks vERigich

EoEo|EE BA4S A9 YERA] oo A W A
ot gkt A8 o8 # x| ATHChoi and Ohk, 2017).
o] %E}EiOlE 6‘%&5 oH*f HF FEEA 2474 g
=Hom, O gFow
Z}H} 2k} lﬁ‘rlﬂﬁﬂ} olo] g% HZEo] 2O Zaln
olE RS EOJ]TMEHTable 2).

o), ol ghs FEEOAM = dlsa dEs
203.70 pg/mgl = 7}1(} =0 = Zods 893S B
F9a1, oo Aul 2o} e eEr o = =
< F E9E REFE eIt et
33.70 pg/mgl. 2 AW} 27F 7 w2 FHPoR 7
593, ggow Yt o s
ZEH o= S HoJFQ1 T(Table 2).
59 g H deE FEEY F ZYds

= A9 YA A 79 ﬂlﬂ%
EH E% S UERSLAL

o
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% 011/\1 OHE% %%%y_t} 2
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Table 3. DPPH and ABTS radical scavenging activities of the
extracts of endemic plants in Indonesia

Sample" Radical scavenging activity (%)
Sample  Concentration DPPH ABTS
name (ug/mL) radical radical
10 0.36+1.09 0.36+1.09
MCLW 50 18.43+2.32 18.431+2.32
100 40.51£6.03  40.51£6.03
10 - 45.73+£12.71
MCLE 50 - 93.241+0.10
100 6.37£11.25 93.31£0.14
10 5.11£1.67 5.11£1.67
MOLW 50 27.01£1.67  27.01£1.67
100 46.72£6.42  46.721£6.42
10 - 69.1611.01
MOLE 50 28.461+0.65  92.57£0.08
100 85.39+1.12  92.48%£0.00
10 69.92+1.41 69.92+1.41
OAW 50 90.24£0.00  90.24£0.00
100 92.28+0.70  92.28%0.70
10 7749%£1.09  93.36+0.08
OAE 50 94.79+0.82  93.27£0.08
100 95.26+0.41 93.13£0.08
10 14.38+1.37 14.38+1.37
AMLW 50 90.87+2.41 90.87+2.41
100 99.77+1.43 99.77+1.43
10 27.85+£0.40  92.89£0.00
AMLE 50 92.69+0.40  93.31£0.20
100 94.06+£0.40  93.40£0.08
10 4521£0.68  45.21£0.68
NFWW 50 97.03£0.40  97.03£0.40
100 106.39£12.26 106.39£12.26
10 67.35£1.98  93.31%0.00
NFWE 50 94.521+0.0 93.27140.08
100 94.75+£0.40  92.89+0.14
10 2.97+2.09 2.97+2.09
AMPW 50 20.78£1.05  20.78%1.05
100 42.01£1.05  42.01£1.05
10 2.74%+1.19  87.88+0.64
AMPE 50 14.16+£1.05  90.76%0.16
100 27.63+£2.09  85.28+0.08

! Sample information is presented in Table 1

& HojFink B aAFolN ¥ BeivEs Sehuol
= gFe nelE

FEEE Ku 5 (20099 S5 54

o] 60% MEFS F522] 3274 pg/mge] ZEHlis dFeky)
2420 pg/mge] ZEhR-ol= SR} S~eulo] ZE]dE
slaS HoFETh

AgHow F &

2]

A

5 SFEES 20370 pg/mg o7 =
ZEhH 0] =3 3370 pg/mg O &

T gE FEE0], F
2} 2} olekE FEwe] 7P =8 e BolFlth

A ge] &4aksl E48 DPPH 2 ABTS itz 47 &

E3to] gelslsit). 7 52d DPPH o)z Adls
neg S Table 3¢ YERJSITE. DPPH
d; Ak AR, AAAES A He
34& o]8ate] Pt AuE AT = AUrk(Lee
and Cho, 2016). 2+ A& F%&E°] DPPH &tz A7A%
S gls) B At 2f, aepH st o) 9 odlse] o
Fo} o ehe FEEA = DPPH )z 2A%S U
ERIIAL ZF AR 10 pgmLe] A¥E vluws)] B 2pu)
2} o ehe FEE0] 7749%2] ¥ DPPH 2t Z 2AF
< HoFRITh ABTSE o] &3 tshse] 542 pota-
ssium persulfate HH&- 2.2 <13l A% ABTS ejt]Zto] Al
T 9] stksl B4l ofsl] AA= g 5] A

91 FZ o] S AL 0§ Yol AR FE
£o) ABTS 2012 2A%L AeiT 338 AP
[e]

J_El_
A5} e FEE 10 pg/mLoll A 90% o]4te] wHoldk
Z 2SS E91E  AUSATKTable 3). Choi
ATolME A, T 9, S @
ah Ag 5 A FEE0] 90% o] ABTS HuZ &
A &35 YeRllE $57F 50 mgmLE Bt A
HskSlS w, Apap 2}, aepaeet ol sise 3=
ABTS #Ht]ZE &4 4L Hojurtar 8 4= 9k &
& oA DPPH 2lt]ZHT}E ABTS 2ir]ZelA] =
g 24 B4 YeEhle AL guis 2AS
71%ko] vh2 a1, 71 o] Adkele Aot thEvE AollA
2 FRAAME e @45 UERlE Zlos dvEn
(Kwon and Youn, 2014). Kim % (2011)9] 55 ¢l 5
ZES AMES DPPH 2t &4 &4 A A9E B
W A5 FE2EY 9 20 pgmLoll A, oEhE FEE9)
785- 10 pg/mLol A 50%°] oAl 45 BHoAFANE &
T-o] A} 2F A, kS FEEL 10 pgmLolA 7t
69.92, 77.49%% 4=EF T o) FEERY %2 DPPH

i
1o

o
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Fig. 1. FRAP activity of the
extracts of endemic plants in
Indonesia. Sample information is
presented in Table 1. The activity
of each sample was measured
using a spectrophotometer. Data
are means = SD (n=3) of three
replicates.
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Zlo] gl At

vy SEfR o] ke kst 29 =

Fig. 2. Effect of the extracts of
endemic plants in Indonesia on
cell viability of BV2 microglia
cell. Sample information is pre-
sented in table 1. Data are means
£ SD (n=3) of three replicates.
*P<0.05 compared to control.
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Fig. 3. Effect of the extracts of
endemic plants in Indonesia on
* NO production in BV2 microglia

: cell stimulated by LPS. Sample

information is presented in Table
1. Data are means £ SD (n=3) of
three replicates. #P<0.05 compared
to LPS-untreated group; *P<0.05
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