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Abstract

This study is performed to examine the functional and quality characteristics of glutinous barley Jeung-pyun added with
beet powder. Jeung-pyun is being prepared with concentration of 0, 2, 4, 6 and 8% (w/w) of the beet according to
nonglutinous rice powder weight. The pH level of Jeung-pyun batters decrease along with fermentation time. However, the
pH level of Jeung-pyun is higher than that of the Jeung-pyun batter. For hunter’s color value of glutinous barley Jeung-pyun
added with beet powder, the L (lightness) values decrease with increasing concentrations of beet powder, whereas a (redness)
values increase (p<0.001). In the texture analysis, the hardness, chewiness and gumminess are significantly increased with
the amount of glutinous barley Jeung-pyun with added beet powder. According to sensory evaluations, the appearance, color,
flavor, taste, texture and overall quality are considered very good in the 4% of added beer powder in glutinous barley
Jeung-pyun (p<0.001). The antioxidant activities of beet powder by DPPH free radical scavenging activity, ferric reducing
antioxidant power and total phenolic contents are being recorded at 259.52 wl/mg, 0.44+0.01, 15.2940.04 mg GAE/g respectively.
The antioxidant activities of glutinous barley Jeung-pyun added with beet powder increase with increasing concentrations
of beet powder. These results suggest that beet powder are useful as functional food resources within antioxidant activities.
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M E A dERG S AXNE Aoz Ao wat 714, A, T,
71%, £, 14 59 0|80z U2A lrk(Yoon SI 2003;
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7HAAL flom, IZF B4 ME] HY75S BASAIA
Azo] 4T AL AL, BT A% TAAHE
FHLA715, AAYAE Adst] AR BT 2HL
A3 ZETHCross 5 2001).

Y] E(Beta vulgaris L.)= g o}531H Chenopodiaceae)ol| <3}

19 o oo o

Lo meiaz ARA AAE AST 5 qlon, 47 A
T 45 G ABR Sl ofdthA Zl5olwAl B

o] GA| Y= AlFEol|A —ri A= Qlck. £3] AlFEs

ulEe] AbRlel §7 i At fARE 7T SR
A& 231 Qlof HEE Aujstr|o] A7det Agolzt & 4
21Tt H]E= betalains, polyphenols, vitamins, folic acid 5 &
A% 4L Bl 7154 B9 £ FAYUCE v|E Bl
O] M4 EZL red violet A42] HIEFA|oPA T} yellow 2421
HgRE o2 AR o] 9Ith(Vinson 5 1998).
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Sto] A3t recipeE AAsEL, of7|of Sz ED ETS A
7P3P°4 Azt AR e BE2 WATIRE 100%S
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7\7401] S| A 25 §FE-2 35T F27]0f| A 44]7F 52t 1%}
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3. HIE 22t 3 HIE 24t 7| eiEiEs| ZHo| shilsls

1) DPPH Free Radical Scavenging

A4 - 3hgA
1,1-diphenyl-2-picrylhydrazyl(DPPH) free radicalo] tjgt 4
7 AEIH= Blios MS(1953) Wiie] &3t S35kt &5
9 m¢o]] DPPH solution(1.5x10™* M) 3 m{S 7}5te] wurst
=, A4 3023 B3R F 517 nmol| A FFEE 575
o, DPPH firee radical 27 A& tjx1e} 8w sle] o}
2]of 2|3 DPPH free radical-2 50% £73H= =291 1C5x 2
2 33 whEsjel 9o BFeE e

kﬁ—‘l

DPPH free radical scavenging activity(%) =

(1—Sample absorbance/Control absorbance) % 100

2) Ferric Reducing Antioxidant Power

Ferric reducing antioxidant power+= Yildirin 5(2001)2] HlH o]
Z3sle] 243519k 225 2.5 mlo] 0.2 M sodium phosphate
buffer(pH 6.6) 2.5 mE z+7+ 31T, o] EFEL 50T
shaking water bath(BF-30SB, BioFree)ol| 4] 20& Eﬂ-T/\]ZJ =3
< 10% trichloroacetic acid(TCA:CCL,COOH, w/v) 2.5 mE 3
seto] kg oe 214l Helshalch A5 5 g Aokl 3
T4 5 me} &3t o2 0.1% ferric choride(FeCl; - HO) 1
me 7L, 700 nmo| A FFEE SAsHA L, SdYS
3= gz UEhfith

3) Total Phenolic Content

Total phenolic content+= Folin-Ciocalteu ¥}(Swian & Hillis
1959)% o]&3slto] A5 o, gallic acidE EFEZZE A}

23te] AXEIATE ZEE 150 wlol] 25422400 i, 181
2 N Folin-Ciocalteu A]2F 50 @S Aol Yol wHlst §
387 WA T

4 HIE 22 Hy} slgama| g: Xil_’F_
QR e) B Yt ulgo

Table 1. Ingredients used for preparation of glutinous
barley Jeung-pyun added with beet powder

Beet root powder content (%)

0 2 4 6 8
Nonglutinous rice powder 210 207 204 201 198
Glutinous barley powder 90 87 84 81 78

Ingredients (g)

Beet root powder 0 6 12 18 24

Sugar 48 48 48 48 48

Salt 2 2 2 2 2

Water 100 100 100 100 100

Raw rice wine 50 50 50 50 50
Total 500
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W FUG 2 Sl A FHL Azt £ AT Aol
AHg-3hsiet

= pH meter(Corlng340
Mettler, Toledo, UK)Z 33] ¥H& ZA3te] 1 B3-S Let
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S$HL Z oA $~E =% 7](MB45 Moisture Analyzer, Ohaus
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7. 7|AIH Texture M

71A1 A 23] += texture analyzer(TA-XT2, Stable Micro System
Ltd., Haslemere, UK)Z 53] dHE3lo] 2A31¢ch SHLS =
A5t 2 & AMeSg T 2R AL Pre-test= 1.00 mn/
sec, Test—= 5.0 mm/sec, Post test 5.0 mm/sec, Distance+= 10.0 mm,
Time2 5.00 sec, Trigger Forcex= 5.0 g, 27 75 nme] probe
compression plateS ARE5}o] 7 E(hardness), F-2F4d(adhesive-
ness), BrAJ(springiness), %3] Al(chewiness), 734J(gumminess),
5% /d(cohesiveness)= ZA35IF o, 53] QhESIY 42 F

e et

. A
H|E B 37} SzbaR e] S 9] M= AREA|(Colorimeter
CR-300, Minolra Co. Osaka, Japan)S ARE-3}o] L(lightness),
a(redness), b(yellowness)2] M| ZH2 33 vhE =435 & 9
#zrez eyt o] w AME3 ZF wiAuk(Standard
plate)] L, a, b Zk2 Z}ZF 97.26, 0.07, +1.86°]| it}
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wel 7154 2 Y 54 3

A ZH(texture), AHFA Q] 7] F = (overall quality)o]] tste] 79
hess 2 715s Ui 74 AEyos Bk,

10. SAHIAZ
E 79 EA A= SPSS package(Statistical Analysis
Program, version 20)5 ©|-&3}lo] HH(Mean)T} EFHXKS.D.)
& Slsfe] Q)
X 2 AHE 4 (One-way ANOVAYE AA|sHE o8, §940] 9l

= AL AEHSZ 22 Duncan’s multiple range testS A A3}
et
Za g s
| BENEE Y ATlES o B SN

[¢]

1) EENED| 22 HIl2k2 st 8BS pH
@R e Biko] Hrigg Asty| g W] pH 2
L Table 29} 2tk 9= 3 pHE 7o) pH 5.68+0.028
7H wokon, AR e Bt Hrlego] $7Hd45E pHL
Hashe S Bgoy, drart dojdsE 7Y
FFpE e B F7E BF pH7F foH o8 astgch
o|AL Wast A4E aro o aFatgat I A W
Asl7] WjRog At dch WS A 3 pHY} thA| F718F
e, oA FH| A& T LA F AAHAD 24t
ojuf th2 {74t Fol FWstAr] WiEo R AYzhE hPark
YS 1989; Jang IS 2006).
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Szt e 29 H7bES 91e 71A1A 22 Table 3
¥ Zoh sz E 2] 2 M7 SHY Al S M7l
Table 2. pH of Jeung-pyun added with different contents
of glutinous barley powder (Mean£S.D.)
Sample Fermentation time

(%) 0 1st 2nd Products

0 5.68+0.02°"  5.01+0.01  4.88+0.01°  4.90+£0.06°

15 5.68+0.01°  5.2240.01°  5.1240.02°  5.17+0.02°

30 5.63£0.01°  540+0.01°  523+0.02° 5.2420.01°

45 5.64£0.02°  5410.01° 522+0.02° 5.26+0.01°

60 5.60£0.01°  546£0.01°  526+0.01°  5.28+0.01°

Fovalue  20.05%%%)  1201.46%+%  39620%+*  86,08%**

D 4 values with different letter within a column differ significantly
by Duncan’s multiple range test.
D xxkp<0.001
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Table 3. Texture of Jeung-pyun added with different contents of glutinous barley powder (Mean£S.D.)
Sample (%) Hardness (g/cm) Adhesiveness (g) Springiness (%) Chewiness (g) Gumminess (g) Cohesiveness (%)
0 1,412.76+ 21.22°) —58.22+18.06" 0.99+0.01* 1,324.56+ 67.01° 1,336.17+ 59.53° 0.95+0.03*

15 1,088.40+ 7.18° —116.52422.91° 0.97+0.01° 998.14+ 38.96° 1,027.44+ 31.32° 0.94+0.03"
30 934.08+ 9.91¢ —104.06+21.23° 0.98+0.02° 864.11+ 47.61° 880.20+ 33.79° 0.9440.03*
45 993.38+ 13.35¢ —48.20+ 0.95° 1.0140.02° 938.29+ 51.33° 929.75+ 40.91° 0.934+0.03*
60 3,217.50+156.58" —119.76+20.85" 0.99+0.02% 2,917.59+239.04"  2,951.76+263.00° 0.92+0.04"
F-value 914.20%+) 16.34%% 3.13% 272.80%* 248.25% 0.84"

D 4 yalyes with different letter within a column differ significantly by Duncan’s multiple range test.

2 #kp<0.001, ™ not significant

e A=, M, 24, AR, A8 98 AolE
B2yl

BR7lZo] ARl 14127642122 glor® UEton, &
Bwne) B Yol AR GO Fasts
AL Bolth} thAl 7ok AL Berh olee A%
o WA BANNE 2 AFS BT ol RS B
Ha 2o Hriegro] ANkE dojrte <7t IR B
o] o7 F55 Wol sto] BAER| ghol, T2 B4
< Wafiste FErt SUbskE @S Bole Ao R Aztd
tHJung 5 2004).

rlot

3) ElEMER| Bat MJL B

e e B JAUFe Y &
2t BE FEAA FH0 ZfolE
A gEaE ] Ba30% H7ko] &
30% ©)4S A7Ie A7t ES FA7EE vlEl giEE
2 HAE Wk, o] AL HUH|E0] 2255 7|AF
oA BoRo] H=et WA, Aol S7I8HAA ¥ H
5 WA | Aol=t AZtEH, 30% 231 M7 A] AEaE e
o] & F5E WOl sto] SR Al BAATERE FAc=
AL do F HEZ) Zolo] F2 H4E w2 Ao AZH

X AT -

thJung 5 2004).

2. HE BY9| ghitets

H|E Bato] 3RSk &7 © 2 DPPH free radical scavenging,
ferric reducing antioxidant power, total phenolic content &7%-&
A A5} ). DPPH free radical scavenging< 22} Ujof ||
QFY 3t radical S 7HA] 2L Q= A2 HEbM o] 33HE<] DPPH
7 apakeh BT Gl 2AT GHE rdicalo] 2AEo] &
A= Y& o83 Zo|thHan 5 2007).

Ferric reducing antioxidant power £4-2 Fe(Ill)(TPTZ).Cl;
£ At a7t s 22800 A ferric-tripyridyltriazine &
2 3dHE A 7|xsts WHo R, st 229 Mk
AA =2 Qe AStE SRS SEAIA P I o= N
4t AaE-3-S FEAAA LY S5t 4FY 2%
| &Akst =7 =Y o]t Tachakittirunhrod 5 2007). o] A%
Nre= FF= A7 A=Y FAEE el 2oz &
F= A7 A e S 2 PesS 7 Ao
UEldt(Tanaka 5 1998).

Hz 242 AEAl0l S8 AZ2E fojsta, ndE ¥
AL o AE AAIE Bt T W20t} At 22
A5 AEY] IG3E Bholl= 7] o3k Singleton 5 1981). #l&

Table 4. Sensory scores of Jeung-pyun added with different contents of glutinous barley powder (Mean£S.D.)
Sample Sensory characteristics
(%) Appearance Flavor Volume Taste Texture Viscosity Overall
0 4.06+1.53%Y 3.75+1.13° 4.19+0.83° 3.88+1.20° 4.00+1.03° 4.38+0.89" 3.94+1.34°
15 4.31+1.40° 4.44+1.41° 4.69+1.08° 4.25+1.07° 4.38+1.03° 4.56+0.97 431+1.30°
30 5.44+121° 5.44+0.81° 5.56+1.15° 5.50+1.27° 5.50+1.03" 5.00+1.03° 5.81+1.11°
45 4.19+1.22% 4.38+1.20° 4.19+1,47° 431£1.25° 4.00+1.46° 4.31+1.40° 438+1.31°
60 3.19+1.64° 3.94+0.93° 2.50+1.03¢ 3.69+1.62° 3.63£1.31° 3.38+1.59 3.50+£1.41°
F-value 5.19%* 5.50%* 15.53%%% 4.76%+* 5.90%#* 3.90%* AVAL

D ¢ Values with different letter within a column differ significantly by Duncan’s multiple range test.

D #kp<0.01, *+*p<0.001
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Table 5. Antioxidative activity in beet powder extracts
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Table 6. pH of glutinous barley Jeung-pyun added with

(Mean+SD) different contents of beet powder (Mean£SD)
Content Sample Fermentation time
. ; . o
DPPH free radical scivengmg activity 250.5240.03 pg/nl (%) 0 Ist 2nd Products
(ICs0) 0 493001V 486+0.01° 4.680.01° 4.74x001°
Ferric reducing antioxidant power 0.44£0.01 2 50060020 491+001¢  476:001¢  4.85:001¢
O. D. ' '
( - ) > 4 5.05+0.01°  4.97+0.01° 4.9240.01°  5.00+0.01°
- Total phenolic content 15.2940.04 mg GAE/g 6 5108001 501£001° 5012001  5.05:0.01°
ICS?. The values ‘1ndlcate 50 % inhibitory concentration of DPPH g S134001°  S.05:001°  5.044001°  5.09£0.01°
radical scavengnig. p
Fovalue  240.14%%%) 368 07%%%  1,104.85%%% 782 42%%*

2 GAE: gallic acid equivalent.
d EZ 52 hydroxyl(—OH)7|& 7HA| 2L Qlo] T & 7|g
Ad £ A 23dsi, 53], ddn 2gst= 42

< HAE Az} ZHgste] AFASIE FEAIA Ak
o] thokst Ae) ol Trojatth(Lee S 2005b; Chen S 2007).

£ AGeHL ujE 2o ofge 5B 4T 9
AI7HA] sHitshs &4 AYS 5192w, DPPH free radical
scavenging®] 742 50%2] 4 EE9 ICs 72,
ferric reducing antioxidant powero| A= S34% k2, total phenolic
contenti= mg GAE/gO &2 A3} 3k Table 50 UERSIt H
E E2H] ICsp Fh2 259.52+0.03 pg/mlE YEMY o™, Park
F(2012)8] &AL A2 AFtolA] 2HEH 9] FAkEHs2 300
g/, 500 pg/mlé FIEo| A 38.80%, 60.31%, Lee S(2005a)2]
Adz dAFo A= RC(reduction concentration)sy F2 2 49.5
ng/mle) ANSE &S E Tt Ferric reducing antioxidant
power= F2E 5% 1,000 pgmlQ] SFE=2 04440.01S
EPUolc). Park S(2012) B2} A2 AF0)H TAL 500
rg/ml 5= A 0308 2Tk Total phenolic contents &7
8t7] 93l gallic acidE 7]& EZR st EEIAS 2/J35}
o 2435 djlen, 1 ANgE FE5E 5% 0.1 myme] 5
ZofA 15.29+0.04 mg GAE /g2 ATt

3. HE

U Ay} SEAEE) SHO 2 SN

HI

o AY} SENEE| SH pH

W)= B 7} 3R] SHO) pH 54 ATHs Table
63} T} WEE 2 39] pHE 4.93+0.01~5.1320.012 32|
Z7kshe AR Ry Havt 93 AYHUA BE
=7 WkEol A pH7 Aaste] HEHOE pH 4.68:0.01~
01 U gieh, a7bzo] e uE Rt 4
o] 7S plt A e A8 27] W] ) B
W WK gl et ul £ 20 R pHO| A5 3t
7] wjEoletx Azt WEg A o ohA pH 7

o
[m
HI

D 2 Values with different letter within a column differ significantly
by Duncan’s multiple range test.
2 #kp<0.001.

o 2e ol AT AT o] Patolt THE 714k Fol
3l 7] gEo 2 Azt thPark YS 1989; Jang JS 2006).

2) HE 2% &y} SEMDE| SH S8 3
NS U AL T £ I 37 sk

13} Zch $HO) 5 3RS 36.20+3.17%~38.36+1.88% =
RE To) fAR %E oo, o4 Aol Hol o
o, QY A= ehtA] gk

Kang 5(2009] 220ke] F7} 38 Aol 42 F
& g2z FHo] /MY Rokom, 2 2oty Hrlwol Z71
5% S o] o102 PAYS HPOM, Yoo & Shim
(2006)9] BHvl 07t B H7k SO S8 FeE A o
2 S8 Gl 7P Eokon, el ost B Bl 3
USRS S8 Gl st 220l XolE etk 9
o ATAY B HGFS A Brstel S8 Fapol vt
o HE pue] Yrlepol F7R] whet AA FHe S
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Fig. 1. Moisture of glutinous barley Jeung-pyun added
with different contents of beet powder. *: Values with different
letters within a row differ significantly by Duncan's multiple
range test. Each value represented means£S.D. (n=3).
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3) HIE 2 &Y} SAMEE) ZH M
HlE B9 Hsh Qe S| AR Fuhs Table 73
2tk BELHE THTRLA 6682:0300 2 71 £k
o MIS 83 A7iol 371948 felon ao 3
a2 Bgrh oRe 3 S%(ung 5 2004),

222} 23(Choi & Seo 2012), H|E A7} 471" 3} AH(Go
SH 2012)9] -t} vt S EHth AN Z@agh= F
5&-17]_:,!-0] 0.0320. 150:1 ol:q ]:]]E Hul— 7‘(—]7}3&0] Z~_7}z‘ﬂ-/\§
Ao F7ete AdE A FAEbLHE HIE
ok 29, A7}E0] 24.1540.172 714 E=9ron, A7k =7}
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Table 7. Color value of glutinous barley Jeung-pyun added

with different contents of beet powder (Mean£S.D.)

Sample Color value

(%) L a b

0 66.82+0.30") 0.03+0.15° 10.83+0.46"

2 51.98+0.87° 10.70:£0.26" 24.15+0.17°

4 41.24£0.77° 18.25+0.08" 17.570.51°

6 35.19+0.46° 19.42+0.22° 11.76+0.32°

8 32.70+0.35° 17.510.31° 8.56+0.34°
Fovalue  1,663.03%%+ 4,124.04%** 829,84+

D *< Values with different letter within a column differ significantly
by Duncan’s multiple range test.
2 #xxp<(),001

Table 8. Texture of glutinous barley Jeung-pyun added with different contents of beet powder

A

s - A A E GBI E A

ME B9 H7E AaERe FUY JAY B4 Ant
Table 83} 2t} oj2] F5 3 $S Al BE FRo

A o129l |2 BT ARt H|E Bk 8% HrH2ol
3,605.62+122.87 g/en2 7 =9ton, Arigko] Z71dE

Z7Fhe AT Btk o|HF BFS BEA FUChol &
Seo 2012), 22u}e] ZH(Kang 5 20007 AR AL 1
ek AR WYY EF RGBS FFOR a7
7Pg e g Uehpglon, v B Arieol FrtEs
S R0 F/SHE BFS Btk $PYL vE B
4% A7V 7V ok, SYHOR RolS e A
stk olefd A ezt A7k FWung 5 2004), 2
£ ZH(Choi & Seo 2012)3} FARE TS LrEhfch

5) HE 24 &7} slzitda| SH BsE §Y
HE But H7l sigdne] ZHo sz EA s
Table 9% Z_:]’E]‘ 7‘(_‘_]_'.:] sl ‘6]—50“}\—1 B]E _11___1?_:1 4%, 5&]7}_5_01

7V e 3he Agen], Aol Het B o142 Aol
£ E3th H(color)2 H7hgo] F7HEE 7|2 =7 S7F
Stz 6%, 8% F7FEolA ok, ol= HE H7tE ¢
3 Fwe] Azto] Y g Qo] Hl] YEos A=
t}. @|3Happearance)d} Z A Z(texture)o| A= FGA| 4% H7 -
o] 71 T W4T BT, 6% 8% W7HEo] e W4
B Bk ol Hrhugol F7HUSS S0 BYo| £
shelo] WAPETL & BAEA) ghok, 9ol 2 BEX g
A% WolA olaigt ANE AL Rol2m AZkEr)

(Jung 5 2004).
4. HE 2% I} eEage| SHo| gitsls

HlE Rk H7} 23 e Zde] P45 DPPH fiee
radical scavenging, ferric reducing antioxidant power, total
AN m, FIE Fig 29 Pk

DPPH free radical scavenglng—« HE B2 4%, 6%, 8% A
7HEOAIA 50% o] 4 , HIE B 7ol

phenolic content-

(MeanS.D.)

Sample (%) Hardness (g/cir) Adhesiveness (g)

Springiness (%)

Chewiness (g) Gumminess (g) Cohesiveness (%)

0 1,315.88+ 32.66")  —68.22+ 3.63° 0.99+0.00" 1,228.01+ 61.26°  1,243.83+ 57.09° 0.95+0.02°
2 1,722.64+ 1135 —159.92+ 9.61° 0.97+0.00° 1,575.36+ 58.87°  1,623.59+ 60.67° 0.94+0.03*
4 2,333.80+ 27.60°  —244.04+18.48° 0.96+0.01° 2,156.15+ 39.07° 224041+ 37.61° 0.96+0.01°
6 3,558.10+ 98.42°  —346.16+26.87° 0.96+0.01¢ 3,212.824207.02°  3,348.21+202.12° 0.94+0.03*
8 3,605.62+ 122.87°  —243.04+22.13° 0.98+0.00° 3,302.514252.05°  3,385.16£239.22° 0.94:£0.04°
F-value 1,022.72%%*2) 16347+ 20.50%** 191.80%+* 2024 88*** 0.57"

D+ values with different letter within a column differ significantly by Duncan’s multiple range test.

2 #x4p<0.001, ™: not significant
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Table 9. Sensory scores of glutinous barley Jeung-pyun added with different contents of beet powder (Mean£SD)
Sample Items

(%) Appearance Color Flavor Taste Texture Overall quality

0 2.19+1.05°Y 2.3120.79° 2.4440.81° 2.88+0.89¢ 2.81+1.38¢ 2.9441.12°

2 3.25+0.86° 3.31+1.20° 3.63+1.45° 4.06+1.29% 4.44+1.15 3.88+1.20°

4 4.75+0.68° 5.00+0.89° 4.69+0.95° 5.19+1.05° 5.3140.79° 5.00+1.10°

6 4.50£1.21° 4.63%1.15° 4.19+1.11% 4.75+1.00 4.88+1.15% 4.56£1.31%

8 3.00£1.37° 2.81+1.17° 3.50+1.03° 3.75+1.29° 3.75+1.06° 4.06x1.18"
F-value 16.31%++) 19.40%+* 9,55k 10,39 12,28+ 6.90%%*

D 4 yalyes with different letter within a column differ significantly by Duncan’s multiple range test.

2

**%p<0.001
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Fig. 2. Antioxidative activities of glutinous barley Jeung-pyun added with different contents of beet powder. (a) DPPH
radical scavenging activity; (b) Ferric reducing antioxidant power; (c) Total phenolic content. “®: Values with different letters

within a row differ significantly by Duncan's multiple range test (p<0.001). Each value represented means+S.D. (n=3).

Z715to]| whel 5= 2]&% 9 F DPPH free radical scavenging
T fFYHer F7hte AS T 5 Uitk Pak YM
(2010)9] f7 )83} UuHEo] v|ehg 325-2-9] DPPH free radical
scavenging2 21.93%°.2 U4l - A Fsl= A Kt} HAkst
AFOoEA 7]5A4d0] Utk B, Park SS(2011)9] EAIES]
2 A7F 47199 AFET, 5%t 7%9] H7kEol 50%
oo £AFS BHewH, Kim 5(2011)9 ks F&&
15% 7} A71go A= 18.89%9] £A& Hol T =&
o A Axof v =2 FABeS Uele A &
AT

Ferric reducing antioxidant power®} total phenolic content™=
DPPH free radical scavenging®} ul2t7}X| 2 &FAkst &40 =
83 AEZ ARGEI glom, HE &9 Frle] S71etel
gl 5E oz o FHEel Uk gl goon =
7Vl A& B oS Ut Ferric reducing antioxidant power 73
F 2l vit. C&F BHT H7hto] FH7HEEt= £2
HE B HrhetEohes Rom, Park SS(2011) BAIEY &
= 7% A7E0] 037140102 HojFo] B A3 9] ferric reducing
antioxidant power2t} =2 3YHL HolFQth

HYE A5 o83t S UEL HIE £ 7t @
axd FH 7lsd 2 F2 A4S HAESIH:

Amuue) wu wsle 29 skl wEe pi, 7|
AR B4, w54 B0 APS ANSAT 1 A3k, B
Aoz yzEel o
= AYS APttt BIE B9 4es S 2 DPPH free
radical scavenging-2 259.5240.03 pgmlE X 0™, ferric reducing
antioxidant power+= 0.44+0.01-2 L}EFH 2™, total phenolic content
+= 15.29+0.04 mg GAE/go 2 YEytT)

HIE H7h AeRe FEO) ph o] A v
Ae BoE, vE Re mske) 27] pHrk b 2
S, W= Rare] Wrhepe] Z7HE4S FolAm, WEAL
o Aol wet gl o pHrt wolAl AL Mk

HE BT A7l aREe) SR SAE B4 F AEE
IR0 7P ROk, WE B H7Ieke] 271 wet
SoHoR Folshe FHe Bolon], WE4T A4 X
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