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Abstract Purpose: This study investigated the antioxidant activities of water extracts from Hibiscus petals, Moringa oleif-
era gymnosperm, and Nipa fruticans wurmb. Also, the possibility of their use as a functional cosmetic material and food were
searched. Methods: We extracted Hibiscus petals, M. oleifera gymnosperm, and N. fruticans wurmb with water. And then, we
measured the content of total polyphenols and flavonoids and the ability to scavenging free groups of ABTS and DPPH to
study the antioxidant function. The toxicity of samples evaluated by measuring cell viability. Results: The polyphenol content
of the water extract of N. fruticans wurmb was 109 ng/mg, which was significantly higher than that of Hibiscus petals (13 pg/
mg) and M. oleifera gymnosperm (19 pg/mg). Radical scavenging ability was also excellent in N. fruticans wurmb, and the
cytotoxicity test results of the samples were similar. Conclusions: The water extracts showed antioxidant activity to use for
cosmetic materials or natural healing foodstuff.
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QFEAol, me ) sl SRS Hekos sl 9l
o] (Al-Hashimi, 2012; Jung et al., 2013; Yang et al., 2012)
s}, A, 95 vlElel] Edbgeg AREE Y (Haji
et al., 1999; Onyenekwe et al., 1999). Moringa oleifera Lam
<2 moringaceaed] I FH{HZE Eo|7} 5~10mel] o]2= FE
(Anwar et al., 2007), Qe A} == ol x|ulel| A =}ah,
Aeepe] AL QAGNNE 2 A2} A AAA S A
okl B =i} (Gopalakrishnan er al., 2016). 42izl A&
© 2= flavonoid$} isothiocyanates, glucosinolates, thiocar-
bamates, A, || 2, wlelnl Fo] TR JF Pt =
A el ek =g, 7t 75 B 23} 9l
Sl SFdet (Hamza, 2009). 1 olol] 345, 34, <
T oreksh ofElEkg 9 s ES] A FA Al B3Pt gl
o}3 3}t (Sreelatha, 2011; Siddhuraju & Becker, 2003;
Kou ef al., 2018; Lin et al., 2018). 52| ¢l Ylolx}
(Nypa fruticans Wurmby= g golr]o} AjA|ul 2l o}t
A Hel|A] LEFRAL it siebAE ot W2 Ao 5o
FAIA Al ot AE=, 9~10 m7kA] Af=bH Nypa
49 {43t Fo]v} (Hossain & Islam, 2015; Sugai et al.,
2016; Jian ef al., 2010; Tamunaidu ef al., 2011). = Ujel| A=
Hloiol| A Alel= H<molet sled S (B ITR )= B2l
&} Z4=¢l| = Chlorogenic acid, protocatechuic acid, kaempferol
3} 72 o}=k2] Polyphenol, Flavonoid 3gHEo] 375 o
olo] kst 9 9% 2 Haph Holud A2 BwHy
o} (Bae et al., 2016; Prasad et al., 2013; Yusoff ef al., 2015).
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o] qlem, HAgtshA| 2 2Fg-givtarl H =l ekBor ef dl,
1987; Sato et al., 1996). ZTfH o] == g}, 3karsist, g
A5, A, s 9 s} 2hE 5 oY ARl 2HES A
Y3z gJt} (Hetog et al., 1993). ALEF AEg el 5L o}
ket W A3ks sl 71 elelal B arE ek (Holvoet,
2008; Maiese, 2015). ©]23t 7] el Fodsl= Ho] AIAA
2, hydroxyl radical, superoxide anion radical, Z}AFE}4~
59 AH57] AlE EAlsE A4S QoA wsle) A
de7lv)ar B 1=|givh(Deby et al., 1990; Homan et al., 1991)
ZEd s, St ro]l= 59 #8422 hydroxyl radical,
superoxide anion radical, peroxy radical 5] free radical
of 2AA-g3) GAksh Eko) S FAPAITIR, A8E o
Ask= 5 3k &35 ®elvh(Haenen et al., 1997)
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B Aol AF83F A]eFE2l Folin A] ¢, Na,COs, gallic
acid, aluminium nitrate, potassium acetate, quercetin, DPPH,
ABTS, potassium persulfate, DMSO2} MTT3= Sigma Co.,
(St. Louis, MO, USA)2] E5-& AM-319137 FBS, penicillin}
DMEM ¥} %] = Gibco Co., (Grand Island, N, USA)ei| A
T-8ted ARS8
NES| %5 % +8 5%

AN ABEE FAZES ] T AR RHEe] AY
83191}, Distilled Waters ©]-8-3te] 7 A 8.2] Lt}
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o Al AHI%E.

9 A= F E2E Rkl S 7] $13) Folin-
Denis®] (Folin & Denis, 1912)2 -5-8-3F Lee & Kang (2018)
of s Agelaiet. sl Az Bel, welk A, 1%
T FEES FEEHE M3 S 2 3]A= Folin Al
b EoF Byl ETAE 320 WAL S 10%
Na,COss &% WL 147k 4E&-A1Z] F Microplate Spectro-
photometer (XMARK, BIO-RAD Co., California, USA) 700 nm
N FEES SAsl] A BFA =T E TS T
33de). o] o gallic acids- ©]-8-3F EFFAS gallic acid®]
w7} 10, 25, 50, 75, 100 pg/mlh HEZ 3o s} 2
< o2 700 nmel|M F3EE Sl Teksi)

ELEL0|E #H FH

SR|aA Z9l, B 2SS & Eefiieo|=
3=k-2 Nieva Morenos-(Nieva er al., 2000)2] ¥ S $-8
3 Lee & Kang (2018)2] v o2 A st 4 A E
100 ule} 80% olleh-g 860 S &3ak &3Eo| 10%
aluminium nitrate 20 pl2} 1 M potassium acetate 20 ul& &
3z Aol 405 W3 5 415 nmelld FR=ES A
Ak, olw] F EfE co]= 2 quercetin S |43l 2t
At ®FrA o2 RS Felsich

OBk

DPPHe| R217] 47 &Y &%

SMIAAL F, BEVF X, iEE 9 72 R
2] 7] (free radical) A7 A (scavenging activity)< stable
radical¢] DPPH (1,1-diphenyl-2-picryl hydrazyl)el| o3&t 3t
AHE SAT A2 99% HehEel A8F 7 FEHE 3
Ak 3l 160 W 517 nmell A 2717F &4 F wlekgo]|
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=9l 0.15mM DPPH £ 40 piS 7}3ed Al-2of 308 v}
28 F 517 nmel|A FE =5 5431300k DPPHE] A|83
ZEolMe] 2] 2L o Aol ulel AAEK S A
Abslgl o 2702 weke-S AMS-slsith(Lee & Kang,
2018).
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2,2-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid: ABTS)2]
radicals- ©]-8-8F gFAks}E] 23] ABTS™ cation decolorization
assay W (Re ef al,, 1999)°.2 =33}l w}. 7mM ABTSS}
2.45mM potassium persulfates ZF5EE FoF E35)e] A
291 sHAlellA] 244 7F <t wkA]8le] ABTS™ S 34X F
732 nmel| A FF= Fko] 0.70 (20.02)nme] = A phosphate
buffered saline (PBS, pH7.4)= 31438133t} 3145 48 20 plel]
sample 180 pts- 7}ated A &3] 1 FF WIS F F4=

HEE M=EF v

B A1&o]] A[8-% Human = keratinocyte cell line] HaCaT
cellse= 3= A EF:23] (Seoul National University, Seoul,
Korea)l| 4] 29 wlo} Alg3l99c). M EE= 10% fetal bovine
serum (FBS), 100 pg/ml penicilling % 7}3t DMEM wj| %]
£ o83t 5% COyt EAfsh= 37°C wiek7]ellA] 2~3q]]
g v ekalj et
G+ FEES Mgt MEFS| WEE &H

BR|aA ), BT RH, slF52] A4r(hot water)
FZE-S wioF AlEFQ Hacat cellell 2]2]3F okl A E£2]
AEE-E Felslr| 2l8te] 3-(4,5-Dimethylthiazol-2-y1)-2,5-
Diphenyltetrazolium Bromide(MTT)E AF&-3lo] M E A=
H(cell viability)Z =43tk AE $= (1 x 10%cells/wel) S
96-well platesl] 100 ¥ 23}l 204|7F o]AF CO, HiSH]
oAl wioF F, (DA 180 W= WA S o} F F A|BES
7} wol wlet 20wy A gk F 2447k Foll 2.5 mg/MI
o MTTS 2008 5 F 4412 5 vlslel MTT7
FAHES skeh 2 F A5 S Al78FAL Dimethyl
sulfoxide (DMSO)E 100 pl 3} formazone® cell
A4S Al A Elisa reder’] (xMARK, BIO-RAD Co.,
Califor-nia, USAYE AF-3led 540 nmellA] S3=5 &4}
Aotk M FAEEL =73 vwste] WE-8(%)2 R
At

FFEE) YA} £}

TR
Eo|H= sEEnt & ECEL0|E e

SRIaA £, B2/ 2 F SlEeS A)Y] 95 &
W or 328t FEEl EARR: & el g
ti o) = S A AL Table 1o “eRiSIH-

S G FEEG ZEEE kel 109 me/g, 39
272~ 29 (13 mg/g), 223 237} AR A= 19 mg/g
olRet. T A FEEOIA Bk = Eeisls g
o] H&= i}

EEhE ol = Rk dlEee] A FEECIA 1349 meg
o2 FelEglont, Balrt AR} S| aAs 9] 55
ZEoA= el 4= 9ok Galic acid®} Quercetin &
Az e F Feh o] =9 standard2 AHE-3}A T
(Table 1).
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271 B 45 E3ted skt 2 s = DPPH 3}
T F27] Asles WiEeE vehd A34E Fig 1o vet
Wi}k, DPPH 332 v]ad st f2]7](free radical)®,
AALE G He RS o83l FAlsbee] AEE &
A& 4 Qlvh. ABTS 313t=2] 715 o] &3t gilstse] &
-2 potassium persulfate BF-C 2 <l ¥ ABTS3}

Table 1. Contents of total polyphenols and flavonoids in water
extract from the samples

Total ployphenols  Total flavonoids

Samples (hg GAE"img) (g CEV/mg)
Hibiscus petals 13.10+ 1.077 None
M. oleifera gymnosperm 19.19+0.77 None
N. fruticans wurmb 109.04 +5.71 13.49 + 0.64

DTotal phenolic content was expressed as g/mg galic acid equivalent.
ITotal flavonoid content was expressed as g/mg catechin equivalent.
3Each value is mean SD(n = 3).
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Fig. 1. DPPH radical scavenging activity of the three plants
extracts. The capacity to scavenge DPPH free radical by different
concentrations of the plants.The scavenging activity of each sample
on DPPH radical was measured using a spectrophotometer.



+ 1871 (free radicaly’} A5 o] shaksl E2lol] 23| A
7= o] 7](radical) 5] Al HFAo] A E= H& o
438 uhyelr), FR|aAs Eel, BEUL 2H, sS4
FEE9| st FAE AP Ak =892 DPPH
<} ABTS 22| frel7] &7 23E& A Alese
247} 100 g/ml, 250 g/ml®] =2 DPPH =]z &7 84S
ZA3t A}, sM|2aA 2 ZRI6M 75.95%, 95.47%2] A&
o] UePdar, 237} ZARA 20.91%, 74.76%2] #3152 E
AT, AEFTol A 96.86%, 98.43%2] A &S HolFo] 3
=<¢] DPPH oz &7 o] 71 =2 7S gle
T Audet. o] A sEE FEES FHE Bdld o =
< DPPH &7 A4S veplis AES 28 5 e 7Fs
A& A g

ksl Eale] EAAql 712k fr]7]ek ukgshe 7l
o, f2l7] &7 22 A 7)ol AAE Fedsled kst
295 I A =31 Al A ER o] &
=31 ¢)v}h (Ahn er al., 2007). Hong er al., (2010)- 21%5n}
7 Hele] wWekd FEE 250 pg/mlollA] 24.91%2] DPPH =}
iz AA FAHE B3PI, 2 FE5E2 Ethylacetate,
Butanol #8250 pg/miel|X 2F} 95.14, 91.65%°] DPPH 2}
Yz 7] g 7] o] FTIeE RS ERIFE 4 9
At ol & viere® kst wf Qi Ao} AlE 3% o
& FZ5 250 ug/mlel A 2] DPPH f2]7] &7 #Ado] 3l
Fub e vEkE FEEEY 2 A7) S HAF
3, E5E FEEOME A% e FEE0] £gHd
2 DPPH =ltZ &7 48 glg 4= Q)i & A7
A HE5E FEES 28E 38l o =2 DPPH &
7 L eI RS 2L 5 e 7S AR

ABTS 2R3} 7] (radical) 271 &2 A852] =5 7
7+ 10 pg/ml, 50 pg/ml, 100 pg/mlE ZA4s}] 3, M| AAA
291l A 20.95%, 91.96%, 82.63%2] AAE4L bl
227} AR oAM= 27.12%, 87.88, 82.54%2] A71%-S B
o, #1FlA] 92.61%, 90.34%, 83.93%2] A% &kl
g 4 2l9laL, ol F B3l siEste]l ABTS M9 =iz
a7 o] 7MY o AS EIE o ddH A v
ABTS 2p7|7Z 2271 &A39] wif-&-2 Fig. 2o et

Rho et al., 2015y =vle} wi3l 1o A4, W4, oAl
E, olletg, oo H¢|E, FRE2XE A FEE
ABTS =97z 27 &3S it A3, gvie] dak 3=
oA 7H == A4S Hele] 800 pg/mlel| A 73.86%
o] ABTS 315H&2] 2z &7 84S HodFdd). vl s}
%o Ag EREXF FEEIN M =2 4] FE Y
ERfle] 200 pg/miol| A 82.78%2] ABTS 2hZ 47 &84S
yehide

2 ATl FR|aAs 2, B A, sS5E 5
ZE9] 50 pg/ml®] sX=olA 7+ 91.96, 87.88, 90.34%2]
ABTS o]z 27 S4S HelFo] Fulfe} w3} o] &
THH 2 7] A4S BTy

HA)F) - GRS o) QT B} H 45

ABTS radical s

Fig. 2. ABTS radical scavenging activity of the three plants watet
extracts. The scavenging activity of each sample on ABTS radical
was measured using a spectrophotometer.
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Fig. 3. HaCaT cells were treated with Hibiscus petals, Moringc
gymnosperm and Nipa wurmb at various concentrations (10,50,10(
g/ml) for 24h. Data are precented as the mean SD (n = 3) for threc
independent experiments.
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