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Component Analysis and Antioxidant Activity of Oenanthe javanica Extracts

Seok-Jun Hwang, Sung-Jin Park', and Jong-Dai Kim*
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Abstract The purpose of this study was to determine the possibility of using Oenanthe javanica as a natural health food
source. To accomplish this, its general and biological activities were measured. Its carbohydrate, crude protein, crude lipid,
and ash contents were 44.7, 9.8, 8.9, and 27.8%, respectively. The K content was largest for minerals followed by Ca, P,
and Mg, which means that Oenanthe javanica is an alkali material. The concentrations of total phenol and flavonoids of
OJE were 88.9£0.46 mg GAE/g, and 28.6+0.64 mg QE/g, respectively. Gallic acid, catechin, chlorogenic acid, and caffeic
acid in OJE as measured by using HPLC were 0.9+0.23, 1.2+0.19, 227.1£0.62, and 4.0+0.35 mg/g. The DPPH and
ABTS radical scavenging activities of OJE were 72.2%, and 66.1%, respectively, at 1,000 pg/mL. The FRAP and reducing
power of OJE were 0.79, and 0.41 absorbance units value respectively, at 1,000 ug/mL. OJE possessed significant
antioxidant properties, which suggests its great potential as a functional ingredient for food applications.
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kst S FEFeEA VU E ol8d TIeA AEE
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B g AR ErjvEls 234 MAFsddA AlE AS
ANzt 70% oehEel 70°CE 24417 38| FE3IT Whatman
No. 1 (Whatman Ltd, Maidstone, Kent, UK) &A1& o]&35}]
78 ¥ )M 73 E=71(EYELA, SN-1100, Tokyo, Japan)Z A}
&3t 50°ColA AES sl 5E FEEL $A1F7]
(PVTFA 10AT, ILSIN, Korea) ©]-&3t —55°ColN 454
e AR BY FHE FHlsle ARE ARSSIoH, 1 £
2 14.5%°]1th

=0|L2| FE29| 2itdE 24
EruE]e] duRS AOAC (193 AFxe] A

i

105°C AbAzH, & 3Hke 550°ColA FH3I)3PHS o] &

of Bt 2 deke micro-kjeldahl HS o831 wh
=z

A 25824 7](Kjeltec protein analyzer, Tecator, Sweden)Z.,

WSS Soxhlet WS ogate] £ & FE TS 9
o] ZAHXE 3 g 100004 W gro = ).

0Lz FES9| R/ =4 =M

F714(Ca, P, Mg, K, Na, Fe, Zn, Cu, Mn) THS AOACH
@Dell ot 48tk &, A8E 0.1 mg G7HA] Bs] A
Fato] 550°ColM 6417 5}t B]3RA1Z] T, 20°C sand bath’d
4] SmLe] HNO, &H-& 7}ate] 1087 <F 723t Wy 3,
25mL volumetric flaskell ¥ SF5E 7181 o354 (whatman
filter paper No. 41) A-&3Irt. o|%A Azd AFHAE 7} 3
Hqgaog HH3 FLE 343 5 Inductively Coupled Spec-
trometer (ICP, Lactam 8440, Plasma Lab., Australia)s ©]-&3F
E4% Plasma WEEAHPOE FAH oW, £42702 approx-
imate RF Power”} 1,150 Wo|™, analysis pump rates= 100 rpm°-
= 333, nebulizer pressure2} observation height= 2z} 30 psi
2 15mmZ 3}t

E0|Lt2| F&EE2| HIER &4

HIERRI g2 AEFFe] #4%H20)8 83t HPLCE
A5tk HPLCE #4317] o9 vitamin C, B,, B,, B,
nicotinic acidZ 0.1 g¥ Z}ZF 100mL Ze}=10) ol 33} &7
T2 L3 ¥, SAAA EFEFEYE WEAT o)AE 33t
FHTE M AY =Y EFEAES ¥HES] 045um
MILLEX-HV13 ZE|Millipore)2 o3}3}e] ARE-&FT} HPLC %
H] 270nm UV AZ7|7} &€ “Fv(Hewlett Packard 1090
series)©|®  column shisedo C,; (5pm, 4.6x250 nm, Tokyo,
JapanyS AMS-3IATE ]2 A BALE AMESINEE A
J& PIC B, (I-heptanesulfonic acid sodium salt) 125mM %

acetic acid 1%E &3l3t F&o|, B-E PIC B, 125mM %
acetic acid 1%= 833+ 60% methanole]t}. o549 242 0.5
mL/min® & 0-18 AlololE 100% A °]FAS, 12587Ae &
M0 2 100% B ol5d0] H=E SEFAeH, 2528% Ao
o= 100% B o] 4o E ZHFIUTE €22 1027F 100% A
olFdS EEFAULh ANEEHe] FYHFE 20 pLolTh

=0|Li2| F&E29 RIIE B4

FEFe] g Richmond 5(22)¢] HPLC 4 xS $-83)
Atk =, A8 5g& FH3t 80% methanol 100mLE €L
13,000 rpmeollA] 3% Bt #&3} it o] #HAE FFYL
715 F2st 22X &3] T 80°ColA 2417 B FE3%H
% oA} o] FEFFS 23] HhESle] me oS 45°C
oM Y- I T ZHFE Yol 100mLE L3I o]
A 2AT AN 70°CoM WE HASHEA A5

>

£28v) Ca-EDTA (500 mg/L)2 Z%&ith Az @ A8 |
mLE # 3} 045 um membrane filter2 73t & columnel 20
LA FABATE olmle] column?] £EE 90°CE FXIE+I Tt
8= 05ml/minZ SHEHOW FEL refractive index

A vlazste] Slsiditth. A 4 BEede] Adds =
A3 - peake] HAONA A&k

0L F&22 & HE Y SEL0|E &2 24

EruE] 70% ok FEE9] F dE SRS Gutfingerd (23)
< Wyt BT ErdE] 70% AHE FEE 1mle
test tube®l] 7}3F ¥ 10% Folin-Ciocalteu A 2FZ} 2% sodium car-
bonate €91 ZH7F 1 mL 719k The 25°CellA] gAITE F<F Whg
AlZ1 ¥ microplate readerS ©]83F] 750 nmellA FHEE =
At % vE dEFe allic acidS EFERE o] &3] 2t
At ZFEAoBRE ks o, A% 242 33] wHEs)o]
Haas AHSsHATh

EryE] 70% oEE FEES T ZThEeol= FES Moreno
59 Wl gt AP E0uE] 70% dEE FEE
0.5mLS test tubeo] 7}3F &, 10% aluminum nitrate 0.1 mL&
E33E 3 4057 A20x W3S AJ7Ith 1t IM Potassium
acetate 2} 80% OlEr2S 7}zt 0.1 mL3} 43 mLE 713 & 402
b A2oA RESS ARt 2§ 415 mmollA] FEEE 24
3L querceting ETEARE o]gst] EEFAS 2
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ErUE] 70% odehe FEE] dE RS B35 fl5ke
HPLCZ 413131tk HPLCE #41317] o]dell Evive] 70% o
e FEE 10mgS 50% ethanolZ 5%2™ 045 um Millipore
membrane filter2 &§3}3}% T} HPLC Y= Waters 269001
column sheseido C,; (5pm 4.6x250 nm, Tokyo, JapanyS AR
3} th FHE7]= photodiode array detector (PDA)S ©]-83}<]
278 nmellA FFE=E S793I9 ). o5/ solvent A (acetic acid:
water=3:97, v/v)2} solvent B (acetic acid:acetonitrile:water=3:25:
72, VVyE AFESte] 1 mL/ming] 5082 60%7F B4l
HPLC condition Table 1°] 7|35 th



=Py FEE0 RS B st 24 229

Table 1. HPLC conditions for analysis of phenolic compound

Instriment Water 2690 (Waters, Milford, MA, USA)
Column Shiseido C,4 (5 pm 4.6x250 nm, Tokyo, Japan)
Mobile phase A 3% acet.ic ac.id, 97% water -

B: 3% acetic acid, 25% acetonitrile, 72% water
Flow rate 1 mL/min
Injection volume 20 pL.
Gradient 80% A+20% B
Detector 278 nm

DPPH radical 27{&4

DPPH radicals- ©]-83+ &4k E} AL Chu 59 WSS oF

7+ Hyste] A HE2 v EvuE] 70% oflehe
FZ5 02mLol 4><10’4M DPPH &9 0.8mL 7}sted & &3
g & Lo oA 1087F HXE T 517 nmolM FREES
=4sl9on, 33 wkEsle] HFPs AT

DPPH radical scavenging activity (%)=[1-(A/B)]x100

A: absorbance value of testing solution
B: absorbance value of control solution

ABTS radical 27{&HM
ABTS radicalol] tgt &4tsle] ¥t S42 Re 5 WHER6)S
o7k $-g3le] AUy TmMe] FEE =9 ABTS €9 5
mLell, 140 mM 52 potassium persulfate £ 88 ul % A7Fst
0% AAoA 14-16417F <t WE-S AlZITE WESAIZ] & ABTS
mLE 5mM®] phosphate buffer (pH 7.49)Z 3|43} 750 nmol|
B35} 0740027 HE= 3t} 343 ABTS €94 1mL
TEEE v EUvE] 70% olehE FEE 10 ul¥ Ast
A A 627 HHEAIZL & 750 nmellA FEEE S

ow], 33 wEsle] Bge AHEITh
ABTS radical scavenging activity (%)=[1-(A/B)]x100

_&é_ﬁ

A: absorbance value of testing solution
B: absorbance value of control solution

FRAPE Stt s &3

FARP assay= Benzeine®} Strain *@27)0 <& A& stiTh
300mM acetate buffer (pH 3.6), 10mM HCIZ =<1 40mM TPTZ
(2,4,6-Tripyridyl-s-triazine), 22|32 10mM iron chlorideE 7+2+
10:1:1 (viv) H7Fsted FRAP a8 HEY. FEEE Ur &
uug] 70% oEre FEE 50uLet FF/FS 150puL, 28
FRAP &9 15mL& 7FIth 487 W2 Al7]3L 595 nmel|

]‘4’3] 70% olerE FE=2] U2 Jayprakasha 5| W
Hg(zg)oﬂ olaf AgsAtt. FEEE Uir EvvkE] 70% ethanol
FZE% 05mLoll 02M sodium phosphate buffer (pH 6.6) 2.5
mL3} 1% potassium ferricyanide 2.55 7}s}al 50°ColA] 20%%F
g8 AjZIth WhS-2 A7l %ol 10% trichloroacetic acid 2.5
mLE 7} 10259 1,790xgollA AAEEE 3t A= 25
mL¥} ZFF 25mL, 283 0.1% iron (1) chloride 0.5 mL<

Table 2. Proximate composition of 70% ethanol extracts from

Oenanthe javanica (unit: %)
. Oenanthe javanica
Nutrients 70% ethanol extract
Moisture 8.8+1.4
Carbohydrate 44.7£2.3
Crude protein 9.8£1.5
Crude lipid 8.9+2.5
Crude Ash 27.8+0.9

Values are meantSD. Values are mean of triplicates.

Table 3. Mineral contents of 70% ethanol extracts from
Oenanthe javanica (unit: mg/100 g)

Ingredients Oenanthe javanica
70% ethanol extracts

K 10,372.9+15.3
P 865.1£10.3

Mg 198.3£11.2

Na 134.6£5.9

Ca 82.6£14.3

Cu 82.6+0.1

Mn 2.6£0.9

Zn 2.6+0.7

Fe 1.9+4.2

Values are meantSD. Values are mean of triplicates.
A7kste] WEAIZ1AL 750 nmoll M S8 =E S sk

SHXzZ|

Ao Aojx A= SAS (ver. 8.01, SAS Institute Inc.,
Cary, NC, USA) (package release 8.01)Z ©]-&3lo] HF+¥FH
A2 FABNAL, BEwe BAA fo8e p<0.05 FFNA
Duncan’s multiple range testell 23 7343t}

H Erve] FEE UNE S Table
20 A8kt —ir%% 100g (Wet Welght ams)-&oﬂ% ?‘-Er
8.8%, BFFIME 44.7%, ZTh 9.8%, %
7h e AoR EAH EEMFJ %%%01 TF"] *é%—e—

$Eo) AgAe) 4R BSREY grom pyHel 9
gov], QR FolN 2AY Gl 7P we oz e

%t} ©]+= Heo
ANFA 710 W2

5298 AFdFeh= & oyt Y= AFE

g4 Aol AdtdEnt

21d g

Table 32 EPUz] 55 100g 5 ¥718 TS B4
Folt}, Z-Fo] oF 104g® 7P o] T T Theo]
ZEO:

(865.1 mg), PFZ%(198.3 mg), Z(82.6 mg) =o|AT}. vIFS
o) W 7], ol B Wk Pk 77 19, 24, 26, 2 2.
g 5] Ut Aoz BAHAT. oY Brlte F2E
G T2 48 3 BaEwel B e 498l AAs
Ae W Polro] P AeAIE TR AR 29

3 o2 2
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Table 4. Vitamin contents of 70% ethanol extracts from
Oenanthe javanica (unit: mg/100 g)

Table 6. Total phenol, and flavonoid contents of 70% ethanol
extracts from Oenanthe javanica

Ineredients Oenanthe javanica Oenanthe javanica
& 70% ethanol extracts 70% ethanol extracts
Vitamin C 21.9+0.5 Total phenol content (mg GAE/g) 88.9+0.46
Vitamin B, 1.2+1.1 Total flavonoid content (mg QE/g) 28.6+0.64
Vitamin B, 2.3+0.6 GAE: Gallic acid equivalent
Vitamin B 0.04+0.1 QE: Quercetin equivalent
Nicotinic acid 8.3+1.2

Values are meantSD. Values are mean of triplicates.

Table 5. Free sugar contents of 70% ethanol extracts from

Oenanthe javanica (unit: %)
Ineredients Oenanthe javanica
g 70% ethanol extracts
Glucose 24+1.3
Fructose 43+0.9
Lactose ND
Maltose ND
Values are meantSD. Values are mean of triplicates.
YND: Not detected
HIE}'Jl =4 A
] 70% e FEEC] HlEk TR 23 Table 4

I} 7LE} FEE JEES 77 ERISIEMA vitamin C (21.9 mg/
100 g), vitamin B, (12mg/100g), vitamin B, (2.3 mg/100g), vitamin
B, (0.04mg/100 g), nicotinic acid (8.3 mg/100 )2 YESIT) A&
E FolA vitamin Co ¥FHo] 7 =SS ™ nicotinic acid,
vitamin B,, vitamin B,, vitamin Be&] $% ¢O2 YERSTE 1|
W] 70% ethanol FE=9] HIEM A& FHge] 2 AL 5=
217} o A WERIe] Ti7} o] Fe] e RO
EET vE ¢ B4 2320733 mg) 3D - Z 2ol rt
Ao} B Ae] A AAY A FF Al E

A Roz Azt

A1 A3} Table 5
9, A3 HH  glucose
ol lactoseg‘r maltose= &2l
™

Kim 5(32)9] aA7+43s}

24%, frutose 4.3%2] FFo] I
A gk, el 2R
AR Z3HE HERSit

e
T %

_ O

Hes ¥ & SefE0|E & 2A Ao
HEA 2252 A EA 553 A4e F
HHgollA 7= 2geta, g B4 1H°ﬂ 271 o]’3€] phenolic
hydroxyl (OHY’1E 71 W&F IRHEES 7RI7IY Sgtrxo]
9} ghdo] R o= atsl et 163%} 5o theke A
g4 7%&}(33). ErvE] 70% e FEEC] dHE 2 &
g o= ek 4 A3 Table 63 2t EvUE] 70% of gt
9
=

s A1}l

Lm:g

= FEEY T dsdEd T ZeEols IR 747 88
+£0.46 mg GAE/g, 28.6+0.64 mg QE/g YEFLTE -3 Huda
(342 EVE] methanol FE=9] #lE THFS 741 mg TAE
(tannic acid equivalent)/100 g YEF 2™ Wan-Ibrahim 5(35)
By & 3259 #E3E0] 684+14.7mg GAE/g B3 A
I sk, Evvele] F50 wE Fxlel® dAdkdEn

Table 7. Phenolic compounds of 70% ethanol extracts from

Oenanthe javanica by HPLC (unit: mg/g)
Oenanthe javanica
70% ethanol extracts

Gallic acid 0.9+0.23
Catechin 1.2+0.19
Chlorogenic acid 227.1+0.62
Caffeic acid 4.0+0.35
p-coumaric acid ND

Ferulic acid ND

Values are meantSE. Values are mean of triplicates.
UND: Not detected

HPLCEZ S8t HIsME 2M Z3}t

EruE] 70% oleke FEEQ HE I EMZEHE Fig |
= Table 70 JERHATE HPLCOJSH 4 A3t Evve] 355
9] #HE g chlorogenic acid’l 227.1£0.62 mg/g2X 7P &
S o] S Ho] e Aoz Felo] HYIL caffeic acid,
catechin, gallic acid®] ¥&o] =2 Aoz YEMT. p-Coumaric
acid, ferulic acid= ER15A] 2UTt.

DPPH radical £7{&H

DPPH radical alcohol €9 Ujollx]= DPPHS| FA Ao}
alcoholZbell FaAgo] FA 7] wj&ol e Tc’rF/] g ZdEct
HlwA QHyeta, ditst 4S8 zhe B2 wheshd zlreh
¢] DPPHS] M7Zo] AA dolx T3=7} 7+ —5—]_ A He=s &3
o] ZAE ZA3O ZAM radical &2A BA4S G4 = T &
ATH36). DPPHS} 72-2 5/99] AZA = #8749 HER! E
T BHT, BHAQ} 4& EZRT} ascorbic acide} -2 584
GasAEe] st BAol we &49& =744} ol21%k DPPH
radical nge HE FE= Pske A v dF
Wigelth. Evve] 70% olE-E —irgﬁdjr xo g2 ARES
ascorbic acid?} BHT®] DPPH radical 22A24dS 57838 7.;’;%—
Fig. 2] YeRRSIT}. Evue] F2E9] $57 2old4E D
radical 2AEAd0] F7lshe A4S YeEaL Enve] F&&
1,000 pug/ml EEOA 722% 2ATHL BATH oD A}
28 BHTE %57} %o}l@52 DPPH radical 27 840] Z7}
2 Aoy ascorbic acide LA 0] F7FE A sttt
Ascorbic acid®} BHTS] 1,000 ug/mL F=olA 2+t 86.7%,
67.6% HAth. 1,000 pg/mL FE=olA Evue] FEE2 1,000 pg/

T2 BHTEY B8 2AEAE B3tk &9 Wan-lbrahim

535S By B FEEA 45.044% (1 mg/mL) YERHTH
AAE FTHat & W BvveEle 84 FASEFERD A
|4 ksl SRS el uS wol $Eo] US AoR

AEEES
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Fig. 1. HPLC chromatograms. (a) major phenolic compounds in Oenanthe javanica 70% ethanol extracts; (b) standard phenolic compounds.
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Fig. 2. DPPH radical scavenging activity of Oenanthe javanica
70% ethanol extracts. “®Values are mean+standard deviation
(n=3), mean in the same column not sharing a common letter are
significantly different (»<0.05) by Duncan’s multiple test.

ABTS radical 27{&4y
ABTS cation decolorization assay+= potassium persulfate 2} 2]
HhS-of ]3] AJAJE ABTS radicalo] &4ksl 2ol 23] A A%

120 | 2 Oenanthe javanica
[ BHT

x I ascorbic acid
<
>.100 - a a a
ES) b 2
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Fig. 3. ABTS radical scavenging activity of Oenanthe javanica
70% ethanol extracts. “*Values are mean*standard deviation
(n=3), mean in the same column not sharing a common letter are
significantly different (»<0.05) by Duncan’s multiple test.
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30t | = BHT
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= N N
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Fig. 4. Antioxidative activities of Oenanthe javanica 70% ethanol
extracts using FRAP. *"Values are meanz+standard deviation (n=3),
mean in the same column not sharing a common letter are
significantly different (p<0.05) by Duncan’s multiple test.

ol 24T F JX, AFAAH 5 B HE8F8 Aok
(37,38). ABTS radicalell tg Evvte] 70% olehe 253}
Z7-0 2 AME3 ascorbic acidel BHTS] &bl 4 Fig. 39l
et Erue] 5289 F57t EolEd4E ABTS radical
2AGAG0] Tk AEE YEMIEZ ERuE] FEFE 1,000
pgmLEZAA 66.1% AAZAS BSTE Ascorbic acide} BHT
2] 1,000 pg/mL F=EA 22 953%, 95.1% RATE 1,000 pg/
mL =0l Erjue] 288 100 pgmL 5= BHTHU =
2 aAZEE BATh

FRA

FRAP ®'*H-2 colored ferrous tropyridyl triazine complex®l] <]
3] ferric ion®] ferrousZ == S BATOZA AlE )
o] & stE S S5k WHORE W2 pHolA A 9
3 371 Hol 271 MR FAHE HYE 7122 I B
o|3 FREIF FUIEGFE kst o] wrie AS ovlett
(39). VY] 70% oEe FEES] FRAP A= Fig 49 1}
BRIt ErUe] FE2ES w7t FUHEEE F3E o]
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