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Abstract

The purpose of this study was to evaluate the antioxidative activities of jeolpyun containing Cnidium officinale M extract (2%,
4%, 6%, 8%) by total polyphenol contents, electron donating ability on 2,2-diphenyl-1-picrylhydrazyl (DPPH), scavenging ability
of superoxide anion radical and decomposing ability of hydrogen peroxide. In chromaticity analysis, the brightness significantly
decreased with increasing Cnidium officinale M extract content. Jeolpyun containing 8% Cridium officinale M extract revealing the
highest value for the redness and the yellowness, 1.07, 12.70, respectively. The total polyphenol contents of jeolpyun containing
8% Cnidium officinale M extract were the highest content of 4,213 ng gallic acid equivalent (GAE)/mL. The total polyphenol contents
revealed significant difference (p<0.05). Jeolpyun containing 8% Cnidium officinale M extract revealing the highest electron donating
ability (83.55%). The electron donating abilities were significantly related at p<0.05. The scavenging abilities of superoxide anion
radical for jeolpyun containing 4% Cnidium officinale M extract revealed the highest ability (0.01676). There was no significant
difference. The hydrogen peroxide decomposing ability for jeolpyun containing 8% Chnidium officinale M extract revealed the most
hydrogen peroxide decomposing ability ( —0.193) and the hydrogen peroxide decomposing ability revealed a significant difference
(p<0.05).

Key words: Cnidium officinale M extract, total polyphenol contents, electron donating ability, hydrogen peroxide
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Choi 2010), 2 71% H7KKang 5 2009), 57715 A7}
(Chae & Hong 2007) 5 tlofst A71ES &85t E29 &2

54 &2 Ao gt A7 o]ojA il Qlt
FrHo 7= T3 A-F(Cridium officinale Makino)= 1|1}
Sl Tk Apiaceac)®] A1EE QUIAL Z3 o], BTt
2 SolA Aot gl oFgABolehLi 5 2012). HE9)
R Yo YET AeHv, $elel 2HS vl YK

2004), SFA7FA 9] &4 74 (Han & Oh 2008), Fof|H
(Han 5 2002; Han 5 2003), =55} (Song 5 2013), &
A= F5(Back S 2014), A EZ 7eH(Lee S 2002) S
Gt EopollAl 1 550 thote] A= Stk

2 AT HF 23S 70% oS &g 2&351, F
% FE2AE AAotol 553 AL 52 ARSI A=F
S gt AW A R(0%, 2%, 4%, 6%, 8%) = 52 AXTt
AEE ARESto] Al xstelon, dHel Mx 9 gHisl 55
= A FE2E TF Aol i 2IE #A6tL, olE &

st} A3 249 HAH B B 7| ZARE AT
A ghek
M= ok
1. HE ¥ FEuy
3 ol 3L AL ANE muhgelA 79

2 63 AT T AolA 2
Az=E AZ 100 gof] A= A=) 10
BT 48 e AFLOIA] AAT T 33 kg
o ofsjalel 79 - & T, 60T F
S ZA7AZ7|(freezing dryer, 1IShinBioBase
Co., Ltd., Korea)ol] do] A|E 2 ARSIt AZXE Al8=
£ 7t ohd 5399 a2, ol 23N Thd

g 5 1998) &2l o7 AtgE o] ¢ o]A}9]
] B 539 2 ARSI,
71 SHET YA DS AHESte] e FEEY 55 T

sk Awe Az
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2. ¥3 HH M=

%ﬂ%@ﬁw xﬂ %+ Fig 13} 2]
Az31Q1, AE Az F7HE AF 289 Y2 Table
1] UrEHH‘”E}

AE FEE %, 2% 4%, 6%, 8% HI&E 217 2 110 g
WA g35FAL, o5 500 g9 B7FRL} &F 5 gof £}
o] B3t Balo| &3sle] & 4lo] Z 3o 0o]= 20 mesh
Aol Wieh L ulE BL(H1F 30 em, 0] 45 em)ell B

1.5 LE 93 HFA7|(AS: 30 cm, £°]: 7 emyE &

Washing rice (%3 times) ‘

- Soaking rice in water for 8 hrs
- Adding salt
- Milling rice

Rice flour

- Adding mixture of Cnidium officinals
M extract and water (dissolved Chidium
officinals M in warm water)

- Sieving (20 mesh)

Setting in steamer |

- Steaming for 20 min
- Kneading the steamed rice flour
for 20 min

| Molding (5x5x1 cm) |

Fig. 1. Procedure for jeolpyun made from Chridium
officinale M extract.

Table 1. Formulas for jeolpyun added Cnidium officinale
M extract

Ingredients Samples
0% 2% 4% 6% 8%
Rice flour (g) 500 490 480 470 460
Cnidium officinale 0 10 20 30 40
Makino extract (g)
Salt (g) 5 5 5 5 5
Water (g) 110 110 110 110 110
T 28 QU8 Am sl B Aaoi 20 Ans
gol 2087t A ThE SEZF B2 Stk AA We Aol

HE=27](220-240 V, 50/60 Hz, 315 W, 5KSSS, KitchenAid, St.
Joseph, Michigan, USA)Z 1ol A] 1087F WHIAIZ] 330 g
W e U2 Yol sx5x1 eme] 2712 AHsH 4P
HH2 petri dish(SPL Lifescience Co., Ltd., Daegu, Korea)o]|
ol PO g2 LAt 4-2ofA 3027t A7l F -20TofA
W Bslo] Agol AH8a7] 1 hr 2o] HhaT T Ago]
A3,

I 2w

3. HEY M FEH M=
HAF ZZE (0%, 2%, 4%, 6%, 8%)

A7Fstel 30 ¢ @)
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2 AZ3F ¥ Y531 (IBK-1200RF, Infobiotech, Daejeon,
Korea)ol] H¥H(-20T)5t3oH, A9 1 hr Hof { gt & A
22 Agslolc sk Aelo] Baw 2% Az o
I} o] 29| 5 1 tiste] ELe = o=, WA
30 g G = AR dHE EA AE T E47](ProBlend 6,
Philips, Netherland)®] 733t 2= ATEo| A 187F E4)5F o
300 mL(A & A7Fo] x108)2] 70% ot H7lsto] AR
oA 48417 HAsho] FEFIE PEO R 33 WREehe] &
2ot 2204 oIt 7, 4 Slol 53 hE -60T
oA BAsto] EZ7A%7|(freezing dryer, 1IShinBioBase Co.,
Ltd., Korea)ol| A 547t AXSH & 11%2A410] A|l5E U9
52 Axd A FEE0 70% ofg-Z 2 mLe} ?%—’F
mLE Y11 vortex mixer(Thermolyne, Iowa, USA)O|| A 735}
AHolE oo YAEZ 7] (Multi-tube Carrier Refrigerated
Centrifuge VS-550, Vision Scientific Co., Korea)= 3,000 rpmo]|
A 3R QAR & AT Ftto & EeHER,
ZA}Fo4%, superoxide radical anion A A% =71} hydrogen
peroxide A| A5l Het A4S st 5E B A 5
I

e

4. MEYH

dHL 70% &2 3

BEE 9T UE 250 W 2
¥ %ol $AA% WY

g d2 ANE HdsHEHAE ‘/}E}lﬁ LTEES T
REEECEErE

Yield (%) =

A experiment/Cridium officinale M & &2 A 25 AH(g)x100
A experiment: Cnidium officinale M FE==2 AZxH dH

9] FEE(g)

2) Mz é@

Hg FEE9 1S Fejote] Az dHo] M ¥sh
&= A2} (Color Reader CR-10 Plus, Konica Minolta, Inc.,
Tokyo, Japan)E AH85to] TI=(L, Lightness), 244 (a,
redness), ZH It (b, yellowness) 452 2+ A& 33 HHE =
goto] o]g Wt o2 YEFf Itk (Han & Yoon 2007).

Folin-Ciocalteut (Singleton &
Rossi 1965)01] Z5ko] 24519t ARE ZE WL 70%
et FESHAUL, ol F At AS UY=L ol &

].

AHo| st 24
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Az zstal of7]of] 70% ofleE 2 mLe}t SFS 1 mLE ¥l
vortex mixer(Thermolyne, lIowa, USA)O| A 7}5}A] #oj& tf
20 YAE 2] 7] (Multi-tube Carrier Refrigerated Centrifuge
VS-550, Vision Scientific Co., Daejeon, Korea)=Z 3,000 rpmo]|
A 387 AYEEIste] 2EE A5t FsiA & &2
HE TS SHsH. A3 555 R &2 24
o] FEE AEY 2%} 4% H3 FE= T WY F
AE= S0H1E 3]4A, 6%2} 8% Ha &= TF 49
A& 2008 = Bl4sto] & Ed¥Hs TdS 545
RIL, UERd Ao 34 HleS F9f Fv= YHo=E
dRon, SAYHELS o Zot WA & 3 mLoj 34
A& 400 yLE Y11, Folin-Ciocalteu reagent 200 uLE
255t 3o 5} Na,COs -89 400 uLS ¥ 17 vortex mixer©]|
A ZoHAl Aol tha Aol Al TAIZE AAAF . & &1
A& dF9 =42 UV spectrophotometer(Infinite 200 PRO
NanoQuant UV/VIS Spectrophotometer, TACAN, Salzburg,
Australia) S AR&-SFo] 725 nmof|A] FFEE ST &
EvE gF AAES REEAE AT gallic acid2 HE
AFAS P97, & S2uE TFS gllc acid equivalents
(GAE pg/mL extract)Z ZFAFS}I T

==T1

TE=E

rsh i

[

4) BRIZOS 55
= A 222 A7t 24U AR Bl 24

o % B T 240 A8 ARG FUW ARS

5]4J81A] Qa1 Lee & Park(2015)2] H}W o] Z3}o] A Ky
£ 24ste BHos AdS shH &, 95% Ag2=E Al

%% 0.2 mM DPPH 29 800 uLoj] A|& 20 pLE H715F &
vortex mixerol 4] 7ZF5HA] Mol the 1417k E9k 37C2] 9
L Z(PSHWB-30, LAB PARTENER, Seoul, Korea)of| A HF3-A]
00, o]Fof UV spectrophotometerS AFE35}0] 517 nmO]|
A FFEE 2459 AR 5(EDA%)S T2 Ao
P

Electron donating ability(EDA%)=

[1-(A experiment/B blank)]x100
A experiment: A|E27F H71H ¥HSE9 ST
B blank: A&7} H7IEA] 42 2+ 3=

5) Superoxide anion radical MAHAS &3

Superoxide A A 53 42 McCord & Fridovich(1968)7}
A Aot E/JAEAZ 9] 51Lt9l superoxide anion radicalof 2]3
cytochrome ¢7} FHLEE S-S 245H= HES S5t Al
Bl AFRT ARE 22E AAQ] W7ol ofgt A4E A
sel7] ofstol Ful B 2ol AL8et B4H ARE A}
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2-5}9] superoxide anion radical A|A5& &733191, dojA
Ao IAueS JT HE AHE 4SSl F, 0.1
mM EDTAE 9H3-6h= 50 mM 14 &5 (pH 7.8) 2.1 mL
9} 50 uM KCN 0.1 mL, 0.5 mM xanthine 0.3 mL, 1% sodium
deoxycholate 0.1 mLo]| xanthine oxidase 0.1 mL(A| 55 YXA] &
< JEolA F8 =7t 0,025 A 288 A), 0.1 mM cytochrome
¢ 0.3 mLe} AlE Y 20 uLE WL 550 nmo| A SF= 0] W3t

£ 28 B9 2

6) Hydrogen peroxide £ills S8

Hydrogen peroxide 35 =42 Aebi H(1974)9] i<
AEsto] Agstlth Aol AMSE Alme 55 AHAY
Ao oJjt @RS F43}sh] flste] F¥lE o S
ARERE S| M E AlgE ARESHe] S5, fofXl At
Al eS H3 42 2HE AESITE 5, 2.0 mL9Y| 50
mM Q4 S-S H(pH 7.0)01 AlE 10 uLet 71 d 10 mM
H0,-8% 1.0 mLE 7}5t0] 242 nmo]| Al S8 WIS 2
stal, 148 B¢t 1 uMe] H,O, & Eofist=s 552 1 unit2

st

7) SAEA
= A2 33 BHESiA A3ste] ¥ VS Ba+E
TR AFESIAT 24 AolA A2 2] A= FAA
2]+ Statistical Package for the Social Science Program(SPSS,
version 21)S ARE-5}0] EALE A (one-way ANOVA)S A A|S}
A, AT 71 7942 Duncan’s multiple range test®
p<0.05 FFA HS3FA-

Han $52000)9] 41 4 QUAE BAoIA Eehld, &
A JE S0l FREol Yt AR WEste] IH 2B

< FHRokA] G2 HHHOA] 1.0940.555 g9] FEE2 &)
AA o] B/ A3t AFAHE F el Ao] gfEo] glE A
oz AmEY, Park KS(2021)9] EEH

Al HERE 0.68+0.045 g3t AT A3HE UER T
FEE TF oAy F2E 582 A7 AF
E9 ol §Z4E £5E50°] 37kt A= UEgon,
FolgE %04 BATHOR |3 Zpol7} Qe AoRE
YERtt) 8% AF T AHolA 7P B2 410

==X

TE=

Table 2. Yield(%) for extract obtained from jeolpyun
added Cnidium officinale M extract

Content The extracted (g) Yield (%)
0% extract 1.09+0.555" 0.958+0.027°
2% extract 1.82:£0.494° 1.567+0.075
4% extract 2.1540.618° 1.956+0.106™
6% extract 3.09+0.902¢ 2.824+0.096™
8% extract 4.10+1.188° 3.778+0.178°

F value 6.493 316.100

The data are displayed with meantstandard deviation (n=3).
Means with different letters (*°) within columns are significantly
different at p<0.05.

"The extracted (g)/the jeolpyun containing Cridium officinale M
extract (g) x100.

1188 g9 F&ES Ut ol AT F&2E Tkl
Eo| A7HSE F2EE Jo] gl & & A Pak
KS021)9] EEHY &5 9 T dHY 70% g 3
EE F5EINE TREe FE2EY Tl g5 E &
5E0| 37t== A% fARE 23S UEgich

_‘

MHSH= Table 33 7t
UEtl= B2l 2 35 A3 220

46.33£1.7930]9l0H, Hg F22 Bt

ARghE HAL

15 o] i} vobd e §A191

Table 3. Hunter’s color values of jeolpyun added
Cnidium officinals M extract

Ratio of Hunter’s color value
Cnidium officinale
Makino extract (%) L a b
0 46.33+1.793 - 1.00£0.100"  4.20+2.951°
2 43.43+2.021 —0.37+0.153°  9.90+1.513
4 402045910  —0.07+0.153°  9.70+0.529
6 40.63+3.915  0.50£0.200°  11.93+0.709°
8 37.90£1.900 1.07+0.058°  12.70+0.361°
F value 1.509 94.617 13.937

The data are displayed with meantstandard deviation (n=3).
**Means in a column different superscripts are significantly different
at p<0.05.
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o] 18-S H itk Pyun 5(2012)9] £7F% A7} dw o]
©} Chae & Choi(2010)9] 55542 715t AH AFoA
T 2 AT FYs 295 vEth

M (a) FolA = FH7F AHolA 7 BA Uebta,
©]:= Han 5(2000)2] =4k &9] Fut £/ H|aofA vt
ANz gt AR Btk AF 3255 8%E TRt

HHA] 1.0720.0588 7H =2 Aow e} A7 ==

9] X
ol BAE<005). FAED) PolHE BT 232 WP
o] 74845 FAE go| F7KES Byor F9He X
o2 ekt (p<0.05). ol HF 22 Mgo] W I
Haolo] ] HAE Zh} FAE gro] W 2E 0| Faol
27F4E S7b8He A0 AR ol Pyn 5(012)
o =4 AP £ WA hel AL W7 b
o FFol &4 A=) ol 232 FaFS HolT,
FAE bE W oA b B g tEhie 2o
UeRt @7bge) Aago] Bawet HAwel gto o4l
Ane 2Ae o 4 At

3. & EflHl= &

AT FE25 FF0 O£ dHe T Eds T2
Table 40 YERH STt 8% g FEEE AR 2dH F&
29 £ ZoHE 32 4,213.33+161.658 g GAE/MLE 7}
Z =0 FFS YEMATL, 6%, 4%, 2% AF TG AW
2 Z9dEs I 42 2,760.00+£0.000, 2,140.00+£26.458,
1,390.00+493.660 g GAE/mMLE HF &5 o] &4
£ F Edbs TFE RolAH, §o¢E 5%olA SAT

Table 4. The total polyphenol contents obtained from
extract of jeolpyun containing Cridium officinale M extract

Total polyphenols (11g/mL)"
11.00+0.61*
1,390+493.66°

2,140.00+26.46°

Content

0% extract
2% extract
4% extract

6% extract 2,760.00+0.00¢
8% extract 4,213+161.66°
F value 135.45

) Total polyphenol content was expressed as pg/mL gallic acid
equivalents (GAE).

The data are displayed with meantstandard deviation (n=3).

Means with different letters (*°) within a column are significantly

different at p<0.05.
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2 Y% Aol7t Sl= Ao E YEHTH
T FEE0| FREA g2 dHAY F EHE T
11.00£0.608 11jg GAE/mLE UEeFFl, o] o] 3hg-
ARl 2oyt ZAMHE(Han 5 2000)0f 7191
o2 Al EH, Park KSQ021)Q] EEY 2&ZEZ Ax3
I FARE Ao Ytk 1831 AF FEEE AE
Ao H|sto] AR5 W3S & 4= qlo] Aol TR/HE
EdvE o] =2 A2 ¥ 5 AUtk Park KS (2020)9]
R 252 AXT dHAE FE2EE A2 49
A9l F Zej= gFo] B2u AR HHHET 24 U
B A3 22 A3 Holow, AAAQl F EYHE o
H| WO A= 8% YA &8 3 FH Y 1,265.00+17.32K
o} 38j| o] @ol ehet A o2 UEHHTH Woo 5(2020)9] 4
F 71kt A7Eo A & EYuls R 2,010 g GAE/mLE.
E2 ZA0E YERIL, Lee 5(2013)9] &AZEH H7I5t
7190412 4,200 ng GAE/mMLE} -FARE 9FgS ZH=
2 Ut 13 83 AFo 29| &8-2 9nvt gL
oz AtgHr)

0

= O
flo e

Q

T D
22

N

=

[¢)

LY
. |o

4. XIZ20{s =H(Electron donating ability measurement)
AG FE2EY 5L & Ieote] ART dHo FEE]
oiet Aitst B/d2 DPPHO| &S o83t AAE s
57L& SFAL, 11 A¥= Table 59F At} 8% A3 FE2=E
Azt dH FEE9 AAFA50] 83.5580.23%= 7HE &
2 ARFFoeS HAIL, 6%, 4%, 13 2% 2= TF
AW A= 2+ 78.38+0.35%, 79.38+0.79, 74.81+0.90C0.2 L}
= 71 BE sEoA ARsofsol & A

o Vet g4k} o] Y Aow ARET B3 23
2 TREA &2 22 0% dHoA = 28.70£1.23%2
et d3 &0 TRE dH9 ARpoid2 AAA

o
T
0
ol
4
£

Table 5. Electron donating ability of extract obtained
from jeolpyun containing Cridium officinale M extract

Content Electron donating ability (EDA)"”
0% extract 28.70+1.23*
2% extract 74.8120.90°
4% extract 79.38+0.79°
6% extract 78.63+0.35°
8% extract 83.55+0.23¢
F value 2491.655

" Electron donating ability (EDA) content was %.

The data are displayed with meantstandard deviation (n=3).
Means with different letters (**) within a column are significantly
different at p<0.05.
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L]
o,

0% 50| U= ACE Yegton {o4E 5%0llA A
How [t Hol7t U= AoE YEHTE Woo &
(2020)8] 5= H7IRE A71Ho| A DPPHO] 2tt]Z 4750]
B5 B9 FA7He] S7HETE ICx #h°] #aste A%
< Ho|il o] AAgof5ol S7Ioh= Aol e &
o AFS HYon, Park KSQ2021)2] 8% EEH 2&2E8
Azst HA YeRd Hhx|Ql 74.28+0.8278 F =2 A

5. Superoxide anion radical MHAS &3

Kwon & Yoon(2009)-2 superoxide anion radical®] 11 T=AFSH
2%, 02 34, A ases B4, heEd @ 4
Fo 5 coret RopollAo] 883} 18] Washe Bz}
¥l E3], superoxide anion radical®] 523t o|-F2 AFA
SEel WS AT Al Y /449 dEel
superoxide anion radicalo]] 2]3F DNA €A} 0
4 dd, sUAEsks, ASEAS
UTHAL Stof o] & A A= A2 AAHA Y
Aol2t SFRIt. Fig. 2014 Hi= HI®} o] Ha FEER
A ZSE AR F&Eof st superoxide anion radical A 75
o WA 222 B8 QU vleRPAL} e Ao et
won 53], 4% &5 o AHoA 7HY 22 0016767+
0.000416° 2 blanko]| A 2] 0.018767+0.001102X c} A L}Er
Stout 5% folzolN BAsE e folat ol7t Qe
A0 2 YERETE Superoxide anion radical A A5 0% dH
F2E 38 HHoAE 0.0184+£0.000755% Q! blank
o & Zo|7} gle AL R UEHHAL, 2%, 6% 1311 8% HH
sk AHof A= Z+2F 0.016967+0.001172, 0.016967+0.000737,
0.017267+0.000351% superoxide anion radical A| A5 A7}

° 43 FES BAY! W5t AR R Lee &

u

biank

Deextract 2% extract 4% extract Gl extract 8% extract
CONTENT

W average  Mthe standard deviation

Fig. 2. The measurement of superoxide anion radical for
jeolpyun containing Cnidium officinale M extract. F' value=
2.310.

A
Eﬂoﬁ
1
o]
of
OO
ﬁ
A,

Park(2019)= 70% o= UEAE
superoxide radical anion A|750] = FAOZE FHSFo] H
AT A Btk A7 39 w=o e 794
< AT A Hofl B2 JHolA FAFZ = superoxide
anion radical®] A A5 v|sHA Ut Q= AoE YEhY
oo thgt Al4let A7 BRjt AoE AlmETh

6. Hydrogen peroxide &£olls &4

Hydrogen peroxider= 4AF8td] AEHAE FHA)7 = B
2 g7 oo} of i, AFE 5 Tt GolA A9
FF= = 24E LA Aok Kim 5(20060) 4H2H2 A
EZAE &9 oOFFEAIAE Fhste ACE WHSIUL,
Park 5(2020)2 hydrogen peroxide %] 2] o] 2|3} STAT3S] <l
Abe} Tl (p-STAT3)S] W@ o] HAd<tel vls] fodo =
S71e 202 ¥he] A oA hydrogen peroxide®] 519
213t} o]Z%t hydrogen peroxidel] -85 =742 hydrogen
peroxide®} FEE39] St & 1279 ST W3] 2
Eills= 546191, 74 2= Fig 39 et gz
T8 AMEH 0% AT FE5 o dE2 -0.035£0.005,
2% He FE2E EY TF dH2 -0.055+0.005% hydrogen
peroxide #3l-50] 3 FE=0| {E dHo|] 43 Ao
2 UERD, 8% Ag 58 T dHoA= -1.93+0.012
2 hydrogen oxide £8]5°] 7MY =2 202 YEIIHTE 6%
AF 325 39 EH 9 hydrogen peroxide 352 -0.147+
0052 WA 7] LehLom, o4 swuelH BAH
o7 RO HAth HFT FE2E9 TFo| IUEFE
hydrogen peroxide &-3fl'5-0] Z7}g2 Park KS(2021)9] E&E
% 3 HWof| A9 hydrogen peroxide £l 53} FAFS B
At Ao g FFE 4 A= FREC A SB=7t

0.012

0.005

C.xtra:':

-0.05 @wda’

0.005

2 tract
voler

0.005

4 tract B tract BRI tract
weler voer wdler

CONTENT

W average B the standard devigtion

Fig. 3. The measurement of hydrogen peroxide for
jeolpyun containing Cnidium officinale M extract. F' value=
25.603. Means with different letters (*°) on a bottom are
significantly different at p<0.05.
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ABH] GoIAN e FER WEOIA 34 the e
Oﬂ }oq 7:11,}‘. A}éc‘,]—ochjr x{-g- z7-‘:'0] x47]-ﬂ ;q;q] =

oA hydrogen peroxide £3fl5°] = o2 Yeh} Eof5
2 Yehjt 23 795 olg 2 So) et A
St AG7F © Wast Aog Alg %u}.

‘C_TH
1_

% 2

rhu
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