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pH, Acidity, Color, Reducing Sugar, Total Sugar, Alcohol and
Organoleptic Characteristics of Puffed Rice Powder Added Wheat
Flour Takju during Fermentation
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Abstract

The pH, acidity, color, reducing sugar, total sugar, alcohol, and organoletic characteristics of wheat flour takju con-
taining puffed rice powder(0, 25, 50 and 75%) were investigated during fermentation for 10 days. After drastic
decrease at day 1, the pH tended to increase gradually after day 2. With the exception of day 1, higher pH was
observed with higher puffed rice powder at the same day (p<0.05). Acidity increased significantly with days
(p<0.05). After a sudden rise at day 1, the Hunter “L” value decreased slowly with days (p<0.05). At the same day,
the 0% tended to be higher than others. A higher concentration of puffed rice powder tended to be a greater Hunter
“a” and lower Hunter “b” value. After a rapid reduction in reducing sugar on day 1, no differences were obtained
after day 4 (p<0.05). Total sugar decreased rapidly until day 3 and then remained unchanged after day 5 for the 0
and 25%, after day 3 for the 50% and after day 4 for the 75% (p<0.05). A higher concentration of puffed rice pow-
der resulted in a higher alcohol content (p<0.05). The highest alcohol contents 13.4%(v/v) occurred at day 7 for the
0% and 15.2%(v/v) at day 3 for the 75%. In the sensory evaluation, no difference were detected between the 0 and
25% and also between the 0 and 50%. There was a significant detectable difference between 0 and 75% at the 1%

level, however, no preference was noticed.
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FoE HAEA Ed2 e AAHo|tklee & Park,
1995).
A AN A & R Y EFS 20043 209

63 =4 2005 227F 6 EOZ FUH8I AL 201439l
=407 9H ES —*r%! SHAl ¥ A Tk(Park, 2005). =71 191
T A7 & A8 20003 93.6 kgoll Al 2004 82.0
kg, 20053l 807 kgo 2 afwitt #ZAsy ot
(Ministry of Agriculture and Forestry Republic of Korea,
2005). & A3E 20008 979 5 EollA 2006 115%
9H #o2 F7HSFATHMinistry of Agriculture and
Forestry Republic of Korea, 2006a). 2 | 313Fo] F54

45 2 9 #e] v go] FrkE Wyt oyl o] sk
Kool & F2 2 7154 Agts FAsA dct

2 2HE Bo7] A% B THE ATFEE VRS
H7kek F)o] B A-(Kim et al, 2002), & &7 7t
of st A (Yook & Cho, 1996; Paik et al, 2004), &
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o] Az i AF(Kim & Choi, 1995), B7IFE
ol &% LFe| S #E ﬂ:rL(Choi et al, 1999) &
o] Jov} AdF FES AYstae 2 E&EVF wiS Rk
A AH Z71E 98 a3 We] 8 HY e A
ot}

SEuEke] 20049 E FEEAE i‘?ﬂ F 3197+ £
FYHAL FU A 19 24 EoE AFETH 04%
of B33 Aot} dAl A EFFELE ’\]"%Q“ R

FEL FAXAAFQ v+, £F 283 Fiynt 3715
A F2 FY=EI AT Ministry of Agriculture and Forestry
Republic of Korea, 2006b). 94| 452 Y7HF il &
S o] &3 WY Y WA a3 tEo] & 4|
FH=E 7ItEch

Yl Rolgt A& A2 AP R {FA|EThr F479]
A} dete 2 Azl AN dupstE A Aol
AARL & Exg gaete] z1stgo] kst @sirt of
Hot bR A0 A wjdo] glo] EAAEol
3 F3) gies] & FtiNational Tax Service Technical
Service Institute, 2005). W 3}u|E-g 2Azg] A Fol o] &3}
A A, Fu), A, S22 Y49 AXA ¥ 3
A Fzegol 3 F s4AZ F Ut A8 3R
Aekol] wWE kgl Hgo] AT ol AN,
AAGAH 9 UA] AP shsstth Ed dEe] 33}
5371 W] &ar|te] dEHM FH F&9 P4
SAA W ER)S] Fak 7]thE

B AFoME gFAZ2E AAE B EEEE EoI-

3l
A BBEIES AR WAT GFe pH, A, A%, B

o

_I?.i

A9, 59, 9ne 9 293 #5 JAUE 2459
o
Iz o
M=
B 990 8w AnnRe FHIN PRAE

(Hwaseong, Gyeonggi, Korea)A| &S AH&-3taial, D77
(t 3HA)| 322 3] A}, Incheon, Korea)= B 1552 A5l A
Fuistdtt FsAl= FH(X 534k, Jinju, Gyeongnam,
Korea)S 28]
(H a2/ dAF 2, Cheongyang, Chungnam, Korea)E
o sted ARS-SFATH

W 3A= &5 Saccharomyces cerevisiae

otdz| g=

A7HE 2,000 g 30%(viw)e] & 600 mLE Wil
o] F#d3HA EAtEEF WHE7](PK-MBR, Poong Kang
Ind. Co., Ltd., Busan, Korea)S ©|&3}e] TIAIHG. 4
Zdok) B8 WrHRE 4027 AEAA FANAY. F
A7 G2E FolE 0.5 cm® WS AHZ AHA FA 23

olgd

st gojgzl AE AES & A YA ALY &
6,000 mLol yeast g-% g é‘ l"—°=1—zr‘}i5} FE ol
yeasts =<9 & o} 75 800 g& Ho & ﬂQ‘
T Y42 ‘?:lﬂ—?—g Y3 I AT 9E AEE
°C2] incubator(Samhwa Scientific Co, Seoul, Korea)oll /\1
10¥ 7} 2@ A Zth(National Tax Service Technical Service
Institute, 2005; Lee et al., 1996).

LMo} Aslnj RS £33 3 952 Uk o
3k Wslm|Ee] v &S 7Hz} 25, 50, 75%(Wiw)E dta] A
SE Az HsinEo] 25% iE e 952

HA L7 1,500 g& 919k 2 Ao E A, &3 5
2 2 LMA]%}E} Yeast 8 g2 30°CS & 6,000 mLo] ¥
o] ZQ ¥ F5 800g 22 W 500 g ol ©
o] A7 A & A oﬁ%ait} EFEY 2571 25°C7t H
W Wzhe 27HE 1,500 g€ B3 2F A9 BHE A8

£ 25°C9] incubatorll Al 104 7F HE A F T Hste]iE 50
A7HE 1,000 g WSEE 1,000 g2 EFSAL 75
= 97HF 500 g W3elE 1,500 g& T8t Alx

Yo=

pH

A& 20 mLE 100 mL AZtEek2ae] YAl pH meter
(420A, Thermo Orion, Beverly, MA, USA)E o] &3&}o] |
A 7HH o2 £l $ A sk SA A

A

o7¥ A8 10 mLol 1%(v/v) phenolphthalein(Daejung
Chemicals & Metals Co., Ltd., Gyonggi, Korea) #|A]2F2-
2312 "Hoj=H ) BuretE 535+ 0.1 N(w/v) NaOH &
Aoz A F7} u|FMo] & wj7lx] HA ATt HA AH]
FmL)S 4% F oS A g3 AEFe
lactic acidZ 24F3}SI TH(Kang et al., 1998).

= [e)
S

0.009xXNaOH 4=¥] Z(mL) XNaOH & 7+

AL (%Z—‘)\]-)= RECEE]

X100

A

g39] A== Color meter(JC 801, Color Techno System
Corporation, Tokyo, Japan)E ©]8-3te] A3ttt 54
A EZATH(X=9430, Y=96.11, Z=114550.2 B &
AFEEF o (%, Lightness), a(38 4%, redness) 2 b(
AT yellowness)@t o= YER AT

3LAF-L dinitrosalicylic acid(DNS)H (The Korea Society
of Food Science and Nutrition, 2000)° ]3|l =& 3}3ich.
A E 2 mLE 100 mL volumetric flaskell ¥3 FSHIT=Z
ALsiAth A8 F57F 0.1-1.0 mgmLY # 3 4=



W3t

£ UEl7] di&el 919k o] M5kt &9 1 mLE
test tubeol] ¥ DNS reagent 1 mLE &3S & = &
ANA 158 < FH AIAT A TE8] Wzkst &

ST 3 mLE Yol 845t Spectrometer(UV-2101
(PC)S, Shimadzu Corporation, Kyoto, Japan)E ©]-& 3}
546 nmo A SFEE SAsIAUG olu] T A FS glucose
£ ETEZE A3 A7 oz AT FEFAHL

2HE S
C

3L H=-34H (Kang et al,, 1998)9 ]3] =433
o WA g J%LI’% Ze wppow ARE A & ALe

ST Test tubedl] 3A1E & 2 mLe} 5%(v/v) phenol
(Shinyo Pure Chemicals Co., Ltd., Osaka, Japan) £ 1 mL
£ B3 EAFT 37190 95% 4HDaejung Chemicals
& Metals Co., Ltd., Siheung, Gyonggi, Korea) 5 mLE 7}
o] AN F 308 T 24 HH A
SpectrometerS ©]-83}¢] 470 nmo| A SHEE SA 53T
T AFL glucoses ATEZDR ARSI Ar|Wye=z

28 FEIAH 0 2 BE 3akslglT).
uag B
TRge FAP FHREAFHC et ZFeA

(National Tax Service Technical Service Institute, 2005).
HAEAERE AR 100 mLE HE § 500 mL 42 Szt
239 A AR7E oM MdddE SR
10 mLE 33 M2 § 2 A& 47 S23d]
W77) @) A7k Fehrag Adely de axde
712 100 mL WA AHE AZ5 L Soxhlet heater
(Samhwa Scientific Co., Seoul, Korea)E ©]-&3}e] A] 9
d< 7tstdth SF90] 70 mL7t HW F/FE AA s
-’F% Rl s ﬂﬂ**a‘%lﬂ«l 100 mL =87 A&

47=ﬂ(Dmkwang, Inc., Seoul, Korea)

Lgﬂ 459 HHE A3t § Al g5 ¢ E
Ol 6%(VIv)7} HEE A o] S 2
AEE 195 ¥F B35ty niA)7)
et al, 2004). #5AAL 8P 2= AFTEH A 20
BE AT A 57 Zpol A S Yolr ] )
oS FUIEHA & 0% 25% H7HE AE, 03
50% 1213 03 75%= &S Ao 4HH7 Altriangle test)
& AAlEsT
ArET F99441 zpo

& ez o=

Hl
)m
(o]

B o

A7ll W DI B T pH, A, Ak, 899, 9, 4328 183 #e 47 Hst 73

o

ZF U (slight), J-2(moderate), B°] $3(much) L
3L o Bol Ur(extreme)l ZHzt 1, 2, 3 2|3l 43
gt i AE ol MEe Al 8 F
stal B taiA] A g A 2 el B &
ol Tt AEZEE U7 HsiA oA 715 HAL
(paired comparisons test)E 2| 3} THElizabeth, 1977).

tlo ™ r

|

SAHXE

A4 3= Z2%  SPSS(Statistical
Package for Social Science for Windows. Rel. 10.0, 1999)
g ol g3} BARMS ANHALL fel@ Hol7} A
45 p<0.05 FFoAA TukeyH-& ©] 83t zpolo st
Feld e AEaA

FARNE

Ao NE

pH

EFoM pHE & 59 2 AEE ¢ FUE 8
g 891 ¥R ol HEXY A%e JZT F U
A FAEO 2 o] &Hr}(Jeong et al, 2006). H3}n|E H7}
Fol| W& L7HE dee] Y] 5 pH WHSk= Table 134
2t BshulE Hrhe] 0A 715%% FUMESE BE
A% w749 pHE: 544904 6.092 Z718tc} 28 |
doll= 4.14-4252 F43] 2asE BsjuE ko)

SFE Ia Zo] ZoHp<0.05). HE 2Y o|FREE B

Al 59 pH7} % IHHAl Asdhe AEE BYom o)y

al.(1996)°] A2} FALSHATE wE |
?1 I3 deolle BeE Hrtgol S8
oA oz A =tHp<0.05). Lee et al.
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Table 1. pH of wheat flour takju with 0, 25, 50 and 75% of
puffed rice powder during fermentation at 25°C"»?

Puffed rice powder (%)

Dy 0 25 50 75
0 5.4 5,77 5.96% 6.09M
I 423" 4149 4.14% 4.25M
2 4317 4,320 434" 4,49
3 440" 4,440 445" 4,630
4 447> 4.54C¢ 4.57% 475
5 4507 4,62 467" 4.84%
6 4.54> 4,67 472% 4.86"
7 457 4745 4.79% 4,90
8 454> 476 4.82% 4,937
9 4537 475 4.84% 4,96

10 435 4,69 4.88% 5.00

YEach number is a mean of 5 observations.

24BPMeans within a row not followed by the same letter are significantly
different (p<0.05)

Babedelehik\eans within a column not followed by the same letter are
significantly different (p<0.05)
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(1996)°] =T 4 o] F & W3} glo] BF 169 A,
4 By a8y 97E3e) pHYE bz 374, 3.76,
364 2 3522 & APR} @A YEpsith 242 ] pH
W9 4.0-4.6(Song & Park, 2003)02 E AT wF
A7) 9= H)52ag oy BHE 5Y o] Fofl = 4.52-5.002 2
kA 2 pHE YERfUTh

At

o] A4 g g2 FHAME & FolE F gle
A e] AR1EZ e Az AtE S 27 AdE &
A= 71% AEo|th(Jeong et al, 2006). H3hu| R H 7}
of w& = gl &g F At: Wslhs Table 29}
Z2t 22 3% 4489 Az ¥HE 0.15-023%9 24
bl

-3 1Y99E 0.57-0.64%% Z7}8ke] pH7t §43] Astd
AR A8kt R 7bo] AHESrE FLE A8
A AEE FoH R S THp<0.05). BE H$-2 4t
EE FE FHo|U 45 osiAtt 2ast JYgd FF
He €4 9 Asste vdE F8oz A48dE 714
of o&) =7t F7kst A2 FAHEJoung et al,

¢

2004). B 2E F Axe AE 37 ey pHe
Z7HETHE AR 4ttt 2 o] -5 So et al.(1999)%

Park et al.(2004) A2 459 FHEHA A= G0
ohi]:B] AAZ EaFHo £8Y $FTHS FAFWI

m o) 2k kA

L

B alu) R A7}k w2 WUrLE ubAg o] vy 2
] ¥gte Table 37 2t} &8¢ ¥7|E YellE L2
o) A7t #Agle] RE ARA 2R 149 F

A

Table 2. Lactic acid(%) of wheat flour takju with 0, 25, 50 and
75% of puffed rice powder during fermentation at 25°C"*?

Dy Puffed rice powder (%)
0 25 50 75

0 0.15% 0.15" 0.214 0.23M
1 0.614f 0.64"" 0.645" 0.578"
2 0.6448<f 0.628" 0.65%" 0.6348"
3 0.69"¢ 0.70% 0.714¢ 0.72%¢
4 0.80% 0.79% 0.83A 0.81781
5 0.81% 0.84° 0.90%¢ 0.91%
6 0.93"¢ 0.915 0.98* 1.012
7 0.955 0.99% 1.11%¢ 1.08%
8 1.15%® 1.11¢ 1.178¢ 1.26
9 107 1185 1.25%80 1.30%°
10 1.28 1.348¢ 1.39782 1.46™

o|9d

73] s 0}011 o|F Wavt AAREFF XS] PAEA
Thp<0.05). SQtez Azet Axfol U819 Kim et
al.(2007)¢] ﬁ?—ﬁri FrAREA T Tde wadel= W3}
RS H7beHA] & 0%7F OE AERY B2 AL
LR

AN E et e agtd Bshvi F7tgo] S7185
=2 AL Bon 23 0 109E AF Y
aYdolE= 75%7F 7HE E=UTHp<0.05). FHEE YeERl =

b3 EE A8AA 2E 1€ F43] F7sIAtHp<
0.05). W3 Hrtgo] 245 RPoe AFE vEt
W aztdt vidiEs AEE R g e 27 F
oM fFHiEE AR FHHY B Fo FHHMUE
flavoneAd] A 40] 8o 2 0%oA tha =4 YEpd Ao
2 HQlth(Lee et al., 1996).

lr

Table 3. Hunter color value of wheat flour takju with 0, 25, 50
and 75% of puffed rice powder during fermentation at 25°C"*%

Puffed rice powder(%)
it Dy 0 25 50 75
0 67.03"  64.66% 67.86%  68.25%
1 73.974  72.50" 72958  72.56
2 7139 70.67°  71.07 71.32%
3 69.71°  69.35> 7036  70.28"
L 4 68.95% 68.73  69.67*  69.49%
(Cightness) 5 68.64%¢ 68.27Cf 68.91’“_ 68.64'?
6 68.82%  67.819 6826 6833
7 67.45" 6598 66.55"" 6641
8 67.19% 6538  65.77%  65.75%
9 65.754  64.78%  64.78"%  64.64“
10 65.068 6456 64.18%  64.01"
0 2,55 290%  2.89% 270
1 2,60  3.39% 3658 3044
2 2.80¢ 3.09° 3078 3240
3 3.80%°  3.89%°  4.00% 411
5 4 3467 385 396% 407
(Rediness) 5 4.00%  4.05%  4.02% 421M
) 6 3.58" 3.56%¢ 3578 3887
7 3419  346%  3.58%  39]A
8 3.74%  3738C 365 4.10%
9 33174 3.57% 3.965% 411
10 3.2080 3454 3.18% 3278
0 25.04%"  24.88%"  24.988h 24 01
1 29.60%  30.12%¢  29.685% 2948
2 30.27°% 3042 29.70%* 29.28"
3 209741 2999 20438 289]%
b 4 30.46%  30.73% 2955 29.29™
(Yellowness) 5 30.994° 30.4455 29,64 28.99[?C
6 20.56%  29.19%°  28.16% 28.13%
7 30.23%  28.44% 2745 2718
8 31.36%  29.44%  2836“ 28.05°*
9 30.85%  30.02%  27.86"" 27.96%
10 30.528 3045 28.11%  27.75“

YEach number is a mean of 5 observations.

DABCDMeans within a row not followed by the same letter are significantly
different (p<0.05)

Yabedefghinfeans within a column not followed by the same letter are
significantly different (p<0.05)

YEach number is a mean of 5 observations.

2ABCDMeans within a row not followed by the same letter are significantly
different (p<0.05)

Jabedefehik\feans within a column not followed by the same letter are
significantly different (p<0.05)
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FThlLee & Lee, 2000). %ﬁ}ﬂl%‘_— 7§7P%k°ﬂ E}—E— |
Azgle] &a F FLYTF FF Wsk= Table 49 o}

B 3r)E iq7}3*01 0%NA 75%2 F71&+5 =5 4
FEe 330004 6.98%=E %718 THp<0.05). 2
276-401%% w43 a3 HE 39 7HA

g
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B e pote ot o2 Hu o oyl
hl‘h—dg
o
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02 Zasithrt Y3 ABdA = 4Y o] T

2 W3yt gk I LuE 270 ERe dgo
ggo] o] &5 7] wjEo| o] F43] Ropr A
©2 A7t tiJoung et al, 2004). Fo] FH3] #AhE F
AA A A HE Age F2o 222 dadly g3

Han et al.(1997)34 5243 GXAUFE H7IS Lee &
Lee(2000)2] H 79} FAFSHA T

0})1-

E% oM PR nPEe] BF7|AR o]&Fo| e
Al Aty & 7] AT Prdde YIS F= F
Q AEo|th(Han et al.,, 1997). Bajn|E Hrlo] wE 2
7V 4l 23 F F9 g% Hsle Table 59 72t
95 AF AR S 0, 25, 50 2L 75% 7N A E
o] 3 FFe b7} 1861, 20.52, 31.58 LB 36.03 %
2 A3 FFo] £255 FF I: FYFe= =
ATHP<0.05). BW3tu)E H7tgs BAglo] BE A5 A
&8 3971 F43] 74T FYS Al5A T
ol 0 25%+ 5Y ol F, 50%c 3Y o|F 1y
5% 49 ol FHE KA AolE HolA AkThp<

005). WEE7] 79| Fat ol &5 Fo Agake

Table 4. Reducing sugar(%) of wheat flour takju with 0, 25, 50
and 75% of puffed rice powder during fermentation at 25°C">

= A2 sl 75

r

R A 5o Ha|AE o &H] YRz B
ChIn et al,, 1995). o]2g A= Park & Lee(2002)9]
7N FEOE I €49 T Biel fAIA

S
g ofaly o] YL BArIAZ WEEE
AL FBe wEely Pk BTee) AYY FEE 9
g o WA9 SAlo] ARO) BEY P E o

‘?.H%igb} E‘—_}E 1%10111— o, 25, 50 :au 75%4 A&
7bZk2F 9.1, 99, 105 282 112%= F43] F7Hth
(p<0.05). Tax7] LT 4 T LR F3 vlF st
UHE o] FUIslen ol Wsle e AFFS
&}3F5=(Jung et al., 20060+ 2 F-(Lee et al., 2004)9]
TAHE FARIA T

GF A5 E A9 BE HF Yl H3lu)E Hr}go)
01X 75%= S7HEE 438 FFE I A Vel
o} BEu RS 25%9 75%H 713 A8 vhg 34 7}

7} 13.8%%F 15.2%= o] F=Fe Bl & o7t glith
Wi 50%% 2E Y-S AlQshH 3Uol| 145%= F
o g Bl $ Ao)7t I THp<0.05). WA 33}
S A7 e AR 28 7Y 134%=E Y dES
2o B3u) RS A AR HjE] €2 ko] ¥
PETE =AU

2SHAL

#5249 204 F H3u)E 07 25% A BA zjo]=

Table 5. Total sugar(%) of wheat flour takju with 0, 25, 50 and
75% of puffed rice powder during fermentation at 25°C"**

Day Puffed rice powder (%) Day Puffed rice powder (%)
0 25 50 75 0 25 50 75

0 3.30% 5.208 6.74% 6.98% 0 18.61> 20.52% 31.58% 36.03%
1 2.76™ 311 3.43% 4014 1 11.43% 17.824% 18.34% 16.398°
2 1.44%¢ 1,328 1.38% 1.38% 2 6.68™ 677 6.68" 728%
3 0.974 0.86% 0.75% 0.75% 3 4.08% 2.95% 2.72% 2.65%
4 0.83%¢ 0.68%¢ 0.658% 0.688% 4 2.97% 2,585 2.40% 2,588
5 0.714 0.608¢ 0.598d 0.588¢f 5 2.07Af 1.71¢ 1.958¢ 1.98ABde
6 0.69%< 0.60% 0.585¢ 0.55C¢ 6 2,014 1.83% 1.93484 1.828¢
7 0.66* 0.558¢ 0.538¢ 0.538 7 2.045" 1.928¢f 2.008¢ 2.20M
8 0.64% 0.588¢ 0.575 0.558 8 2.208f 1.93¢f 2,178 2.387de
9 0.68%< 0.625¢ 0.628% 0.59C<f 9 2,238 2.3508ef 2,401 2,350
10 071 0.68"¢ 0.61%¢ 0.58% 10 2271% 2.23% 2474 3 37

DEach number is a mean of 5 observations.

2ABCPMeans within a row not followed by the same letter are significantly
different (p<0.05)

ubedefiMeans within a column not followed by the same letter are
significantly different (p<0.05)

YEach number is a mean of 5 observations.

2ABCPMeans within a row not followed by the same letter are significantly
different (p<0.05)

mbedeliMleans within a column not followed by the same letter are
significantly different (p<0.05)
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Table 6. Alcohol(%) of wheat flour takju with 0, 25, 50 and
75% of puffed rice powder during fermentation at 25°C"*”

o|g&d

Day Puffed rice powder (%)
0 25 50 75
0 1.0 N 1.0% 1154
1 9.1% 9.9 10.5% 11.2%
2 12:3™ 13.6° 14.0% 14.6%
3 12.9% 13.8% 14.5% 15.24
4 12.9% 13.9% 14.5% 15.2
5 13.17° 13.8% 14.78® 15.2%
6 13:2P 18.75% 14.65* 15.2%
7 13.4> 13.8%0 14,78 15.24
8 1347 i3.8% 14.8% 152
9 13.4P 13.8%° 1478 15.24
10 13.4> 13.7°% 14.78% 152

1)Each number is a mean of 4 observations.

2)"¥PMeans within a row not followed the same letter are significantly
different (p<0.05)

3y *Means within a column not followed
significantly different (p<0.05)

the same letter are

AEE dgde sHEoHRL 034 50%+= 109 o]tk
Statistical Chart 1(Elizabeth, 1977)°] ¢]s}H 2} 20
= A9 7 A& 1Y | 5% FEoA 28 FH
2 1390]H 1% FFAA FA ztol7b Aot whEhA
AR 07 25% 2 03} 50%E el 2ol 7t 1S
o}, 3o 03} 75% A BoNIAME 140 FEet S &
walo] 1% FFolA o)z ATt ol F A= el
A3 S Frlste] g3 & g0 Al Fe
A zpo]Z HolA &S Kim et al.(2007)8] T2+ Aol
S ch.

Ahu) i 03 75%014 HES Fohd 4B S o=
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