Food Engineering Progress
Vol. 15, No. 4. pp. 338~345 (2011.11)

TR

Food Engineering Progress

I X uH= HO =x = Aa =
CHISYE, MESY A Usin|ES IS e 2x 3
== [ 7
O|stety ol ZhsX S W7
5 - ol g
AgoI St AF T

Physicochemical and Organoleptic Characteristics of Short Grain
Rice, Long Grain Rice and Puffed Rice Powder Added Takju
during Fermentation
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Abstract

The pH, acidity, protein, color, reducing sugar, total sugar, alcohol and organoleptic characteristics of 7akju contain-
ing 100% short grain rice (100 S), 100% long grain rice (100 L), 50 S+50% puffed rice powder (50 P) and 50 L+50
P were examined. After a drastic decrease during the initial stage of fermentation, the pH gradually increased except
100 L. Protein peaked at day 1 and decreased. A higher protein was noticed in puffed samples than in rice samples
(» <0.05). The Hunter “L” value decreased after a rise during the beginning of fermentation. Puffed samples showed
higher reducing sugar than rice at day 0. Total sugar was similar to reducing sugar. A drastic increase in alcohol
concentration was detected at day 2. Higher alcohol was observed in short grain than long grain and also in puffed
samples than in rice (p <0.05). A significant difference between 100 S and 100 L was observed in a sensory eval-

uation (p <0.01); while no preference was detected.
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Hhe)s AR g8 ¥5, a5 183 B2 &
of HFAIZ] Eolth =S st ATTEA
23 dnk giFolAl 2lsgk &=o|th(Choi & Seo, 2004). =
A EAARAEREE BA 20059 166319kL, 20063
170,165 kL, 20073 172,342 kL, 20083 176,398 kL ] 3L
2009 260,694 kKLE E3L%Fo] Al /533 TH(National
Tax Service Republic of Korea, 2010). W]/} B AR =2
197730l ThA] 3718 oW (Kim & Im, 1997) 2] &
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A gleh Sk 8 FFAN ek AL Uiy
YEFo| L BfjFoA U= AL AHEo|th(Sin, 2008).
FAA AREA S e, A, A7, daA aeln
amylose & 5o & |7} §lthHan et al., 2000; Han
& Oh, 2002). Hi=AF FHPEFS ST Hla) HiH o=
amylose 3} 5327} ¥4 THHan & Oh, 2002).

B R @ FRY AR AS Aol Ay
2 FEN2 B E AF TPEHES ThEE Zolt 3
shoje Arn ito] SO 53l dextrin FFo] wopIth
(Kim, 1991). &3P #2121 2} v o] glojA /‘g
ARRT 2 BAU masle] Asheo] Aol Bzt 4
o Aol BRARS Do AsAel s 0
sh, Alv] o4 A7 cela EAAe 2k oldAg A
2] 9ok 5o ol9o] o] W3 AHEF] =1 3]
(National Tax Service Technical Service Institute, 2005).

wepde) AEE ARel w2 Fa Bdelel ¢
4k wAue FRAG Ay 20009 DA AerAz el
77%% Y4kl XA TH(Cho, 2010). F-4te] =FujAkn.
ok 7HAe] A ¥Estr] WEd Aoz o AZITKSin, 2008).
%o A2k FAAZE AlE & 20109 7€ FHE S

o
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2z nE
2010).
ol FE9d FukHan et al, 2000), (Han & Oh,
2001)3} ¥4 7](Han & Oh, 2002) EZ| st A77} 9l
ATH AT SHF, FHET 22 WS o= vhe
g5 F2d A3 A= mrE dAolrh B AFelA=
GEgE AYE 2 APF o7 A 23 P3RS o] g3
g9 pH, A, @ d Ae Sl T, dAs e

s AFel dvlFol S7hskL ATk,

3 ASAHEES AT
Mz A

W=

= AK(Icheon, Korea) 2008 THEFS ATl 74
skt Bl=rAt 20089 FHEH FHE WS HE
2] Z 52 8] Al Hwasung, Korea)oll A A& ®UTH a2 =
%3 & 222 (Cheongyang, Korea)oll Al 28|31 +5
& AF32H(Jinju, Korea)oll A -1l }3A T},
= Mz

& & ANE T EHT 100% B Az et 2
o T 2000 g& 29 MlFHSIAL =l 24 A H T
E71E w3 A5 el WRAIZE AA] RS HERITE 3L
S ZAF ] FA AR WA & 6000 mL
2 30°Cel] $FI ER 8gS 7lete] $hHd] =9tk ERE
52l =9 75 800 ggo] wukeh ¢ FHkS Wi 2 481
o} A]EZE 25°C incubator(Samhwa Scientific Co, Seoul,

Korea)oll Al 10 & &<t WEA|F th(Park & Lee, 2002). &4
% 100%= THE Al FHES ARSI

W E A FE GHE 50%S WIE 50% 282
AHE 50%9 A3 E 50%2 ST GHE 50% e o
HE 1000 g& 1ot et o= yFukS Az
BHE 88 30°C & 6000mLe] o] %9 & F+= 800g
T2 5 Yshu)dE 1000 g ¥o] Wolg] 7k A A Al wRbeksl
th o7]e] AFERE ol ZAF At AHE
T 1000 gt Al FHE 1000 g& AHE-shed 9]¢}
WHO R Al zsith
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pH
A& 10mLE AF3I 10€ 5<% viY pH meter(420A,
Thermo Orion, Beverly, MA, USA)E- o] &3} 743}

At

1

NaOHZAH] ZxNaOHS 7}x0.009
A& A=

x100

AP (%) =

A& 10mLll 1%(v/v) phenolphthalein(Daejung Chemicals
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& Metals Co., Ltd., Siheung, Gyeonggi-do, Korea) *]A]2F
02mLE ¥t Falg o83t mACRE)e] A&7 S
Moz WMe w7}x] 01N NaOH(Daegjung Chemicals &
Metals Co., Ltd., Siheung, Gyeonggi-do, Korea) &) © 2 2%
ST Aol 4H]8 0.1 N NaOHE9 2] Y(mL)S 7]=3}
A3 TR Ao thYsle] Al89] FAMS lactic acid(%)= S
2+t tH(Kang et al., 1998a).

Chi
ol g =72 Bradford¥ (Kang et al., 1998b)y2 ©]8-3}31
o}, ZFEZ(Bovine Serum Albumin, Bio-Rad Labor-

atories, Inc., Hercules, CA, USA)S ©|&3lo] Ty dstefo]
0-1000 pg/mL 9] FF3H4 THEATH AR S0 uLE
A #3}e] Bio-Rad Protein Assay (Bio-Rad Laboratories, Inc.,
Hercules, CA, USA) 2mLE H7}&tgch 2 48 & oF
10 ¥ 5+ W3t & spectrometer (Genesys 10-S, Thermo
Fisher Scientific, Madison, WI, USA)S ©]%-3}%] 595 nm
oM FHEE A3 TE IS o] &5te] M=

kst

M
Color meter(JC 801, Color Techno System Corporation,
Tokyo, Japan)& ©]-&3l] €59 Mg S35} A8
£ =H3l7] Aol TENTH(X=94.30, Y=96.11, Z=114.55)2
2 BT AIRE S5mL AFT H 9 cello] Y32 L
H(EE), apk (B =) 22| 3 b (A E)S S AT

shele

Dinitrosalicylic acid(DNS)¥ (The Korea Society of Food
Science and Nutrition, 2000)2 A3}t Al& TE7}
0.1-1.0 mg/mLe] W& WL o HZ 53=5 Yepl7] o
S35 AF S FHTE 500 343 sS4 €
A& 1mLE Ag3do] ¥ DNS reagent 1 mLE FY 3}
o Z BEQL EFAEE 100°0Ce] Eo 15 23 TEA
Atk A2/dH AN Wzete] /5 3mLE 7hskith
SpectrometerS ©|-8-3}o] 546 nmollA FHE=S A3
Glucose(Jin Chemical Co., Ltd., Siheung, Gyeonggi-do,
Korea)= THE Y FFFAE o] &3t Al59] §3&
S WEE=E shtela

=1
o
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gHoll 2mLE 7hst Tt o719l 5%(v/v) =& (Shinyo
Pure Chemicals Co., Ltd., Osaka, Japan)& <] 1mLE ¥ o]
Z A%t = 95%2] 34H(Daejung Chemicals & Metals
Co., Ltd., Siheung, Gyeonggi, Korea) 5 mLE 21314 5
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Y FREATFAA o8] De FHE ST
(National Tax Service Technical Service Institute, 2005).
A& 100 mLE H2AHEZE 2FH 32 500 mLe] 32 &
gz Yol ARAET Y W2AUHE FRE
ISmLE 2 MojA] 47} Bepazie] Witk ehauipe)
VhE} At BaaE ARF F AR AdSATh
Soxhlet heater(Samhwa Scientific Co., Seoul, Korea)Z 4zt

Ml

SIS TFIAAIF T W] W £l 100 mLé| ¥
2AUHE EYT FHAS 70mL A= Fe F SHF
£ H7tst] 100mL7t S =5 &ttt T3 Al (Deakwang,
Inc., Seoul, Korea)= =73t 3 FH =312 % (Bae, 2002)
of M}E 2k BHAS st diEE FFE WEE(VVE U
ERf AT

THSZA}

1art 489 gl £ 7iste] Al B9 dES
TR 6%(viv) 7HES R ZA AT AR oAFg T A
25 2Y T A2RA 3 T AL tH(Park et al.,
2004). A&7 A F3eta) A 20 HS
S 8902 At GHE 100%2F FHEE 100% L
23 FHEF 50%9 FHEF 0% FHS Ao FHAAL
(triangle test)E 2 3 3}%1 Uh(Elizabeth, 1977). HAFA 3}
o)A Ql Zfol7t oW AGAE WO R APolH =9 S
S5 ZARRIAL 2bo] A== 2F A (slight) 14, A
(moderate) 2 A, Zo] AS(much) 3 8 2|3 ofF @ol
U (extreme) 4 o= w3t ST 3 Hpet Al

mlo

>« rOl'

Table 1. pH of Takju during fermentation at 25°C.

£ ot B HaiA AgA FE vro] Bt
Zlel & A o H H]m_ 7 AH(paired comparisons test)
(Elizabeth, 1977)2 A& %=2 21313t}

SAAZ

BE #e 53 343 5 JFo 2 etk SPSS
14,032 2 13 (Statistical Package for Social Science for
Windows. Rel. 14.0, 2006)& ©]&35to] A 435 AL
A stk feolg Zbol7t S H(p<0.05) TukeyH =
frelde AA skt

pHE %% el Hae S AT F e

¥ . 1997). & 53} sYsia) R
F9] &g F pH W3sl= Table 13 7t}
o] pHE= 2& Z7]d 543 Zaste] So &
Lee(1996)°] A-¢F fAFeIATH <Tlo] m A&l o)A
712t Fol Aol F43] AstE o R o AXTHLee
& Lee, 2000). FHE 100%E A3 A 52 pHE ¢a
717ko] AErE AA S ettt FEF 280 Ua
Zgo 7 Fafld wud gl giEso] ¢Fe-g FAU
uf Lol pH7} BoR|R] &2 Ao Z AAXH Joung et
al.2004)°] A9} Hls=g S BT HE 2 dF
He 9™HF 100 %7 FHF 100%50} pHYF Fo)8 o=
=T (p<0.05) Fapu|Ro] HytE Algr & & AERE
o} A =tk Kim et al.(2007)9] X329} 7ho] #3)m]
B A 79 =& pHe A3

nE /\]

Short grain rice Long grain rice

Short grain rice and puffed rice

Long grain rice and puffed rice

Day
100% 100% 50%+50% 50%+50%
0 6.0872 5.98% 5.998 5.98%
1 3.998h 4.051B0 4,087 4.08"
2 4,047 3.965 4.06"" 4.05%
3 4,058 3.92Cdr 4,147 4,117
4 4,18 3.98Bbed 4207 4,174
5 4.155f 3.97Cede 4.30% 4,198
6 4.04P¢ 4,010 4.337d 4.218%
7 4,298 3.92Ddf 4377 4.24C
8 4328 3.90P¢ 4,397 426
9 4,405 3.93P¢ 4,487 425
10 4378b 3.88"f 44440 42160

DABCDMeans with the same letter in a row are not are significantly different (p < 0.05).
Zabedefihfeans with the same letter in a column are not are significantly different (p < 0.05).



Table 2. Acidity (%) of Tukju during fermentation at 25°C.
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Short grain rice Long grain rice

Short grain rice and puffed rice

Long grain rice and puffed rice

Day
100% 100% 50%+50% 50%+50%
0 0.065M 0.07" 0.134 0.13%
1 0.58% 0.57¢ 0.695" 0.734"
2 0.74< 0.73<" 0.80%¢ 0.77%
3 0.84 0.93%¢ 0.86" 0.855¢¢
4 0.86™ 1.08"f 0.90% 0.93"
5 0.93™ 1.32%¢ 0.99% 1115
6 0.97" 1.35% 1.01¢ 1.12B%
7 0.97" 1.42M 1.03% 1.15%
8 1.02°° 1.53% 1.07% 1.27%
9 1.08™ 1.66"° 1.15% 1.33%
10 1.08™ 1.76" 1.15% 1.40%

DABCD)feans with the same letter in a row are not are significantly different (p < 0.05).
Dabedefihhfeans with the same letter in a column are not are significantly different (p < 0.05).

7‘% b]—E]—"“ tH(Jeong et al 2006
Eﬁ% UV@ 7% 2 oAbl osiA &
o8] f7)2e AAETHHan et al,, 1997). B& 33 Alx

2= 0.06-0.13% Fout #a 1 Yofl= 0.57-0.73%% =
A38] F7kete] FA % pH A etel ARkt wa o] %
s AEE AA S SR FEE 100%s THE
100%ETE 3 Q5E 283 FEE 50%= THE 50%E
th 4 AHE Eokp<0.05) pH 2} F-3= 9 tH(Table
2). AUE Aot =2 490 AYF] A 9
FH U} =7](Han et al,, 2000) W<l Z o2 o AR

HJC"H

Chay
S5 waay F Ao FhEel gk v
W AkE PHE. olE dit g§F gl 9%

Table 3. Protein (%) of Takju during fermentation at 25°C.

FZ(Jeong et al., 2006) =5 pHHIo| Fojghs 3}
(So et al,, 1999). HE AJ£9] ThlAFHEe 190

= 7L}\O]_031:],(Table 3). gdHE F o] iz
£ z}o]Z Ho|x] ¢ro}l Han et al. (2000)-4 A2}
Atk AR Hsie| o] HME A Ee & A AV =
UTHp <0.05). BsriE2 astEe] & EAFte] 213hE o]
L} g49fe] #hgo] 738}7](National Tax Service Technical
Service Institute, 2005) W9 ASF o AZI T},

S rlo ro 5L

1S o ol
2ol N

=
t} @y Zo] e 7AS Han & Oh(2001)3} i 3}m] o)
£ Z1& Kim et al.(2007) 2 Kim & Yi(2008)34 A5}k
o AN E e = agts B 55 H & 2e F

Short grain rice Long grain rice

Short grain rice and puffed rice

Long grain rice and puffed rice

Day

100% 100% 50%+50% 50%+50%
0 3.64x10PV? 4.90x10° 6.70x10% 7.18x10"°
1 8.29x104P 7.35%10¢ 8.54x10" 8.20x10%
2 5.62x10%° 5.33x10® 6.08x10"¢ 5.92x10"
3 4.87x105 4.77x105 5.47x10M 5.40%x10M
4 4.50%x10% 4.41x10% 4.94x10% 4.92x10%
5 4.31x10% 4.11x10% 4.63x10% 4.61x10%
6 3.88x 105 3.71x10% 4.15x107 4.02x10"B"
7 3.70x105¢ 3.68x10% 4.19x107 4.04x10%8"
8 3.73x10% 3.69x10% 4.17x10* 4.11x10
9 3.65x10% 3.45%10% 4.00x107% 3.75x10"8"
10 3.07x10%" 3.50x10% 3.71x10%¢ 3.35x10%P¢

DABCDMeans with the same letter in a row are not are significantly different (p < 0.05).
Dabedeleh\feans with the same letter in a column are not are significantly different (p < 0.05).



A7l Wl w2 a gty v L e UEhllE A4S B
o] Kim et al.(2007)% FAFsAT M E=E el =
b#e F2 g5 T FAA Sl = th(Lee et al., 1996).
AlEe EE 28 390l HagkE B F(p<0.05)

Table 4. Hunter color value of ZTakju during fermentation at 25°C.
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I o] £33 (Kim et al,, 2007). FAFS
o) Zhvl, Abul, AR} VEL FFWE ohet F

N

=2

)
] THLee & Lee, 2000). & 25 THF 100%
o} 00% UGS 712} 0342} 0.33% AL %3}
o] A7 GEE 50%SF FHE 50%= 9.999F 9.83%=
T
E
_/":

ol

tlo

o,

—

B AR BT B WE 1 Qe 3718 ¥ 4
Sh9 Aol e 37t glol T3 asich A=
1

7
84 G Z7HKim, 1991)°] 71¢18tE Ao ® oA}

Short grain rice Long grain rice

Short grain rice and puffed rice ~ Long grain rice and puffed rice

Color Day
100% 100% 50%+50% 50%+50%
0 58.38CHn 57.250¢ 66.35% 63.915"
1 68.414¢ 68.4241 67.425" 66.12¢
2 71.26%* 70.418¢ 71.34% 70.328¢
3 71.48% 71.37484 71.23B¢ 71.15%
L 4 71.25% 72.38 70.33° 70.68
. 5 71.01%¢ 71.77% 69.65 69.95%
(Lightness) 6 7036 71.83% 68.85M 69.63<
7 70.318¢ 71.85% 68.39 69.45¢
8 69.938 72.13% 68.04°" 68.52¢
9 69.828 77 .03 67.78"¢ 68.38"
10 69.335 71.90% 67.10" 68.20¢
0 1.06* 1.15% 0.22¢ 0.485¢
1 0.86" 0.495¢ 0.46" 0.76%®
2 0.594bd 0.56" 0.70%° 0.674%
3 0.86% 0.76"° 0.93% 0.83%
4 0.614% 0.378¢ 0.38% 0.53AB<d
(Re di‘less) 5 0.30/fBde 0.20‘# 0.397P¢ 0.48%%
6 0.15% 0.10¢f 0.38% 0.514%
7 0.26" 0.278%f 0.50%¢ 0.374B¢
8 (.39ABede 0.34Becf 0.487P¢ 0.50%%
9 0.345¢de (.32 0.44%¢ 0.474%
10 0.30%¢ 0.265%f 0.43%¢ 0.454%
0 21.547® 20.985 16.68" 17.19¢
1 21.29%° 20.76 18.750 19.35¢
2 21.7178 21.45% 21.04% 21.76"
3 21.76™ 21.62482 20.86% 21.57%
4 20.495¢ 20.16% 20.318¢ 21.13%°
(Yeuot\;mess) 5 20.4384 19.80¢ 20.298 20.70"
6 20.328 19.98¢d 20,158 20.65%¢
7 20.397 20.078 20.065¢ 20.417
8 20.79"¢ 20.24" 19.99¢ 20.69"¢
9 20.76" 20.16% 20.038 20.70"
10 20.80" 20.26% 20.01¢ 20.77°¢

DABCD)Nfeans with the same letter in a row are not are significantly different (p < 0.05).
Jabedeleh\ feans with the same letter in a column are not are significantly different (p < 0.05).



SR, YRR % WSS W

Table 5. Reducing sugar (%) of Takju during fermentation at 25°C.
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Short grain rice Long grain rice

Short grain rice and puffed rice

Long grain rice and puffed rice

Day
100% 100% 50%+50% 50%+50%
0 0.34802) 0.33% 9.99% 9.83%
1 7.75% 2.65™ 5.83% 3.01
2 2207 0.77° 2.148¢ 0.91¢
3 1.13%¢ 0.36™ 1.05% 0.54%
4 0.67 0.20" 0.58" 0.30%
5 0.30% 0.18%f 0.30" 0.205f
6 0.18* 0.17Af 0.174f 0.17A
7 0.18* 0.17Af 0.18"f 0.17%f
8 0.17A 0.16" 0.16" 0.16"
9 0.17A 0.17Af 0.174f 0.17A
10 0.17Af 0.16" 0.174f 0.16"

DABCDM[eans with the same letter in a row are not are significantly different (p < 0.05).
Zabedefeh\ feans with the same letter in a column are not are significantly different (p < 0.05).

Table 6. Total sugar (%) of Takju during fermentation at 25°C.

Short grain rice Long grain rice

Short grain rice and puffed rice

Long grain rice and puffed rice

Day

100% 100% 50%+50% 50%+50%
0 1.675D)2 1.08%° 21.15% 20.83%
1 12.92% 2.85 11.56% 4.96°
2 2417 1.008% 2.32%¢ 0.95%
3 1.21M 0.76" 1.21M 0.79%
4 0.107% 0.788 0.98" 0.79%
5 0.9248¢ 0.858 0.96 0.9148¢
6 0.84% 0.838 0.917 0.86"8¢
7 0.85%¢ 0.86" 0.941¢ 0.88%¢
8 0.86"5¢ 0.828¢ 0.89"¢ 0.835¢
9 0.93%¢ 0.934b«d 0.912¢ 0.94%¢
10 0.934¢ 0.9 0.924 0.89%

DABCPMeans with the same letter in a row are not are significantly different (p < 0.05).
Dabedefeh\feans with the same letter in a column are not are significantly different (p < 0.05).

GHE 100%S FHE 100%E0 2 1 Lol F43] =
7hek & stk ©HEe] =2 74 (Han et al,
2000)°] 7]1¢18= 222 Han & Oh(2002) ¥ Han & Oh
(2001)] ®3L Tor Falith ©HE 100%= 6 A5, U
WA A F= 5 AHE 2ol S YERHA] 3k tHp <0.05). &
A R %%i—gl 287} §43] S7H AR A A
Park et al.(2004) 2 Lee & Lee(2000)2F ¥ =] &} Th.

T e BE V|ER o] §Eo] B o das *3
A3t 7ujol] JEgS F= AEo|th(Park & Lee, 2002). &

FE BAYH B 9B AT BATzE ¢ gury
QI WE | Dol & B FI} Basan B
He §7 rw GEDE

™ . %ﬁ]—ﬂ]—,———‘
oKKim, 1991) &3}7 =

]_
al2007)9] A} FANSIT WES7 F HAE e 4y

T A E=4THp <0.05). FHF amylosedt ol =
obA AR HAte] Fret wjAAFe R F38l7t A o
(Han & Oh, 2001) @87} t] o8& Aoz AL &
A3t A F5A DHE 100%= 4 L5FEH, AHF 100%}
GHE 50%e 3YFEH 282 FHE 50%e 2 YHH
2}o] 2 HolA] RUTHp <0.05). TR JUddolt}t wgr)
AR Fdo] &8d Zo=E AJAA Jin et al(2006)8] KL
o} 7okt

‘-:'_
2¢ SEe fol UES] 08 P9 BRS B
= SRAZ F Jd(lin et al, 2006). EE AlFoA da
193} 2] 2HE FFol A3 Fkske] BUYH
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Table 7. Alcohol (%) of Takju during fermentation at 25°C.

o

of
o

Short grain rice Long grain rice

Short grain rice and puffed rice

Long grain rice and puffed rice

Day
100% 100% 50%+50% 50%+50%

0 0.0 0.0% 0.0%¢ 0.0M

1 2.7 1.2M 4.6M 4,38

2 10.65 6.3 11.5%¢ 9.4¢¢
3 12.0% 7.4 12.6M 10.2¢"
4 12,75 7.7% 13.3% 10.8%
5 13.18b 8.5™ 13.5% 11.2¢
6 13.28® 8.3™ 13.9% 11.6%
7 13,1820 7.4 14.0M0 12.4%
8 13.3% 7.7% 14.3% 12.0¢
9 13.38® 7.7% 14,140 12.1¢
10 13.0% 6.4 14,140 11.9<

DABPMeans with the same letter in a row are not are significantly different (p < 0.05).
Dabedelih\feans with the same letter in a column are not are significantly different (p < 0.05).

Fol WA A AR X GHE 100%2}
GHE 50%e ZHzE 8YUol 133%9F 143%E, FHE
100%= 5U6] 85%% LE]lx FHPE 50%= 7ol
124%% &3& o] 7P w=UTh 2E 2 AR 99
T AHETEY 22 AR & ARG =%
thHp < 0.05). FEF] F540 dgFET YA %HHan
2000) HAsAHo=H  JHAES  amylose2t
amylopectin -&%=7} Z71d Ao 2 o ARG, H3n| RS
H7b wpel gago] Eobxl AP Kim et al(2007) 2
Kim & Yi (2008)7} +AFatdth.

et al.,

ZSAAL

Hs8d 20 T AHA HA 11 8YE o 5% 520
A aE)a HAh 13%Y b 1% FEolA fo A Ao
7} A th(Elizabeth, 1977). ©¥HE 100%<F FHE 100%2]
ztolE St EA FE AEAE 14 MR 1% T4
oA Aol 7F ANTE BHAF 14 o] oA == 3=
@Zo] S (much)oll 77t ©HE 100%= 10 % 22|32
FHE 100%= 480 Atk S84 147 F 127
o’Folofof 5% FEollA ZFol7t lTth(Elizabeth, 1977). u}
2hA] T AEZR] folAQl e r el fIiT) 18] aL
G2 50%2F FHE 50%2] 2po]|S FES AP §HO
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