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TR, B oA A7) gHeR Axss 43 2 =37t oAE e Al

ol

st

2 owye] QAN B ugel ueh Azg AFEol 49 o)y wel Z/(F3hst w3k ALHE
3 1 2 3z

st71e] AAjelE Foto] ¥ HWe o s AR, ey ] AAjds 2 2] es TASs

AR SAARE AAHE AA Az SAREVIEE ARSselt. 7] SAAE BATEEE el 45%

<ETHd 2> 84, STYAHE L AFA YN 2HE S FH|

a5 WEAd a-otd oAl (a-amylase, 120 KNU/g), &4 SF ol etolAl (glucoamylase, 300 AGU/ml1)<]
HEAE TYste] ARESIGlon, Y] 7 aa4e A3 YEHolt.

YA EL AFEOZ 99.0%0149 X9 HE7F e AFY SYAES AFESSIH.

AGA At AH 2 E Aol At AH 22 A HB7F 16011 o 2HZ 24 F BEu-o A~ 27} 755 24|
st B FH 9 XA ~HE2E ARESISI T

A7) &k, SEAE, AGA A U 20 HUlE Au)aE s Bsle] AT, B3, dudEs FEte
24 glucoamylase= A $o A7, &, &

F Wrhskedeh,

<AAld 1> ZFEAES I VMY Az

100 g HSAMRIIES SRE o] 4547} HEE BS Jlate] a1, 5 = 10 g9 FYAEL A s 2
AolFAt. %1% of A= A7IelA 2087 SAE sho] 9hd3] °J8E ¥ Extruder® ARESEel A F 1.8

5 Are 1-1(FEAE 1), AAl 1-2(28A=
5g) % *‘AM] 1-3(2EAE 109)9 SAES #H71e ZHeg S Ak, vhEdd 7 sty 1del B8 A

100 g HFARNANTE FETF] 4597 HEE & 7lete] 1 0.1, 0.3 )

g Arketel & AojFAnt. &= T EAE 8k %zda 04—84% 4 truderé A
&3l A& 1.8 cm, do] 10 cm9] 9 o 2- Arg kel = H =
0.1g), AAle] 2-2(AFA kel ~H = A g) o] AFA Al ~H 2 E
A7V 7S A9, whEolzl 7t vy #H e z

Ageheint.

<AAd 3> a-chuetelE Bk st Az

100 g9 HFAMAIITEE FEEEo] 4507 HEE 8 KNU(Kilo Novo Units alpha-
2

= .04
amylase)®] a-obdeobAl(a-amylase) & & AolFUt}. B =0l ol R7IA 2023t SA= sho] ¢
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©|8% ¥ Extruder® Ag3tel AF 1.8 an, Aol 10 endl A5Y el hemoz g4& gPatol, 4
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<AAd 4> 2FIPLIAE MR JHHE Y Az

100 go] FARATNEE FEsFo] 45971 HES ES 7iet 1 #E =0 EoJde BUIAA 2083 S
2 3ol 93] dEFE FH ALoA] 50C A=A ZR3F) A3 F 2.59 AGU(anhydroglucose unit)e] ZFE o}
YetolA| (glucoamylase) & H7bste] 2 4lojF=1 Extruder& AFE3te] AE 1.8 com, ZJ_O] 10 cme] 9E3 woF
o g o® & A¥Yste, AAld 49 FFFolHgolAE Hrte JhHES . e sty ud

3
o 8718 Ao 1083 A% F, AF Tgete] Feold A,

<HAd 5> SEAHE B a-otdEolAE M 7Y e Ax

100 go] HFAWAIFE FRFo] 4507 HEE B8 718t Fa 10 g9 S A& 0.048 KNUQ] a-amylase
£ #rtste] Z AolFEdnt. B Eol EodE AUIAA 2083 FAE 3t s 9FFE F Extruder® Al
&3te] A& 1.8 em, o] 10 en®] HFTH RG] 7t or oF APstd, dAld 59 SAlE L a-obd
golA S e ZtHES AUk, wEolR st W] B AL 1087 Ax I, Wy £2Fse] A
oA AT .

<AAd 6> FEAE R SFIoMLEHAE HIME ZHAY e A=

100 g9 #AWENTE FREF] 4507t HES BS sltel Fu 10 go FEARES Brstel 2
] B0l W7ol 2083 TAE sl @3] osFE ) wEolR 478 geoA 50°C

AE7HA s AsFdk. 1 F, 2.59 AGUS] SFaokdetolAlE Hrlste] & 4lolE th ExtruderE AR

stel A% 1.6 n, 0] 10 ne] REY wpe) Ao GhE Adstel, WA 69l FelAE R TFaop

golAE A7t HgEe Ack. WECQ sldE mHe] B/ FLoM 1083 A% F, AT TPt

geol A s,

<AAd 7> AFAPFA2HZ 9 FFackLglAE AR S A%
100 9] $FHRENTE FEPFo] 507F HES BE Aol Fa 0.1 g9 APA PR 2H2E Hose] 2

= A71elA 2087 %x}% 6}04 i3] 10% F wrgelzl 4715 geolA 50°C

Bajel, AAel 78] AR AH 2 8

_]
h [e]
gimcleelAE AR AEe Aotk el JlUE Ewle Br1% Lo 10¥3 A% ¥, AF
Egste] Aeoln Ags.

<A 8> AFARAN2EE H a-oldolAE M JHE e A=z

100 g FAWATLFE FEFEo] 4507F HeS ES5 Jhsto] Fa1 0.1 g9 At ~H = 9F 0.048 KNUC]
a-amylase® FH7bste] 2 AolFAvt. B Eol ol A7IA 2023 SAE sto] ¢hds] osE
Extruder& AF&3te] AE 1.8 cm, Zo] 10 cm® ¥FF 2¥e] 7MHH oz 4= AF3te, AAl 89 A
WAk 2~H 2 9 g-ofdEtolAE HIbe JhH-S ATk, el v mWe] EV|E A 1083 A
Z &, A Egste] F2elA Agsiint.

OHR i

<me] 1> A7 HALE A Az
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HA7HAE oHFAE AFRSHA g3l AAld 1 YA 77 54 WHoR Ay HE v 19 JlHoeR Al
ik, FAAORE, 100 g0 FAWMAVNFE FREEH| 46971 HES ES 7hste] Fi, #% Eo| EoldE
A7) A 2083 FAE dlo] 93] s H ExtruderE ARE3le] XS 1.8 cm, Zo] 10 cme] 953 =g
ZhgE e R o AFst, Hlald 19 HIMAE e tYES ArE. vHEozl JhY xWe] EVE A
24 1083 Az §F, AF 245 g2 AsEA .

<H|ae] 2> FFIotdgtolAl H7MNZIE BEF AFARAAzHE F SFIAMLIAE HIME 7Y 9
Az

100 go FAWMEAZNFE FRdFe] 4607 HEF =& 7hetel FaL 0.1 go] AFAGAel e =9k 2.59 AGUC]
JL 1= = X7

SFFod oA S HIste] & Aol HE EFo] Bogde A7ldA 20837 A= sl dHs] o=
% ExtruderE AFg3te] *E 1.8 cm, 7;_101 10 cme] Y5 2ol VMg o g bE Ad3slol, vlud 29 =F
FoldglolA H7IAIZ|E 3t AGA A AHE 2 FFFZold oAl E HUEsE e S A9lg. e

N
e mwle] 2715 Aeold 1083 A% F, AF wEae ALold AFaA

2

7] AAlel 1 uiA 8 B oHale] 1 WA 28 Fhefe] Aelekd syl & 19 #Zk

¥ 1
A FSAS =R
A7HA A7HE 1008 A 7HA A7HE 100g9 #
Eebdacs dacs
AAld 1-1 =Y HE 1g - - 7t
Ao 1-2 =M E 5g - - (1.8 cm X
A 1-3 ZPAH = 10g - - 10 cm)
AAd 2-1 AL A AR ~H 2 0.1g - -
A Ao 2-2 D e i e e e Py 2 =1 0.3g - -
AAe 2-3 AL A AR ~H 2 0.5g - -
AAld 3 a-otdglolA 0.048 KNU -
A 4 - - iO}mE}O}ﬂ] 2.59 AGU
Ao 5 =Y HE 10g -
a-od glolA 0.048 KNU
AN 6 M =Z 10g FZFold oA 2.59 AGU
AN 7 AF A H o A EH 2 0.1g ZF g glolA 2.59 AGU
A A 8 D e i e e e Py 2 =1 0.1g - -
a-obd glolA 0.048 KNU
Hl W] 1 - - - -
HlaLef] 2 X} A Bk 2~ 2 0.1g - -
Z o} gfolA| 2.59 AGU

<Add 1> 7HEEe 27 B3 B4

Alddl 1 U] 8 & Hlate] 1 U= 29] 7teide] &7] WHalE golry] flte] AEE SAHSIAUT. A=A A
3 7t E e AxE AF A4 W2 Rheometer (CR-200D&CR - 150, Sun Scientific Co., Japan)E AF&3}o]
getat. 242t 7tHgE S A E 1.8 om, %°] 2 enE ZE} SA3b=H AFESIGITE. AE 2 cne] ZEHE o]
3} Cross head speed® 73 300 mm/min, Chart speed™ 300 mm/minZz 3l W] L& Fol9 60%7FA4 3
S JEte] ARE FAE oM 1 W9l Newtono 2 YERATE.

FFAE WA ghe wad] 19] ZHNE, b AAAE AGE A6l 1WA 49 e, mast she
AAAE A Ak AAe 5 U 8 2 a2 8 WS A Arkeks 2 Facietelalel
l

A4
HA7HA71E 2@ Hlald 29] ZhgEe] A e A3E 8] & 20 HERAd

o oo JlN' 02i 2
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* 2

Storage Hardness(N)

time H] 1l ¢ 21 4] o

(DAY) " o 1112321223 3 4] 5] 6] 7] 38

0 43.835.7 1 35.6(28.3|23.0(30.1|28.5|21.5|23.3]23.4|28.5|30.5]36.9|27.8

+1.1| +3.4 1.0/ +£1.4| +£1.3| £3.7| £0.9] £0.5| £0.5| £1.5| £0.8| +1.0| +4.1] £3.7
1 93.1|57.4|45.6 | 44.0|30.7| 58.1| 31.5| 37.2| 41.8|34.9| 39.7 | 58.1 | 45.4 | 46.4
0.9\ +1.2| +3.7| +4.3| £0.9] +3.0| +2.5| +£1.4| £1.5[ +0.6| £1.3| £6.0| 4.9 +1.3
2 108. | 82.6 | 87.5( 80.3| 54.9[100.3| 53.7 | 50.9 | 71.0 | 50.4 | 73.2 | 66.0 | 56.8 | 110.8
6 | +6.0|£4.5| £2.7| £3.0| £5.4| £4.4| £1.4| +3.2| £1.0| £3.8| +4.8| £3.9| +2.6

3 109. | 98.5] 97.7 | 94.7 | 97.3 [104.9| 75.0 | 66.1| 72.2 | 51.2| 84.1| 82.1| 59.3 | 86.9
6 +4.1| £1.2) £0.5| £3.8| £2.2| £3.7| £4.6| £4.7| £3.9| £4.8| £4.2| £1.8| £3.0

4 109. | 107.6]109.3|108.8| 99.6 | 107.8]106.0| 74.5| 75.6 | 55.5|106.6| 105.6| 59.9 | 104.6
8 +2.2| £1.3| £0.5| £4.7| £1.4| £3.5| £2.0| £2.1| £4.1| £1.0| £0.7| £1.1| £0.7

5 110. | 108.9|109.3| 108.5| 106.4| 106.3| 108.8| 107.8| 109.5| 76.5 | 108.8| 107.7| 58.2 [ 107.4
8 | +£4.7]+0.8| £1.1| £1.7| £1.7| £1.0| £2.0| £0.5| £5.2| £0.6| +£2.5| +3.4| +4.8

9 110. | 110.5]109.0(109.3|106.8] 108.6| 109.6]110.7( 111.1| 91.8|109.7|109.6| 54.2 | 108.7
6 +£0.7| £0.3] £0.5| £2.2| £0.3| £0.7| £1.0| £1.1| £3.3| £0.3| £0.2| £3.4| £2.2

FEAE HAA e wlwd 19 AdEe AF A5t FARES w2 Au} e Ae BAT
AT, olsh whElel, BHEA WA Ei EaE UM ASSAL &h D BEH WA BEHOE AHE
Be 9 Aw 7 SEob gaste] Axtel Aol weh wel 2], F, wws) Ax Fus} RolAE AL
o Aglth. B3, AYAPRelselEs FRacluelAE B Ake WA 79 AdEe o5 F 17}
ARE QRS AAA 1WA O} BE EhS AHE BEHOE ASRL WA 5 % 6)nrt 3
B gad d 2 AUA EnE 9 dsd. @, AAd 73 $Q% PHon Azsd, 250l
oMAE FA Mol Wrhshe] Az vme] 89 A9, b WA EE Eh A

WA 29] Jlee F sl st @49l AARSIE drht e s

Ao AR slg"e] AEE A A4 HE A RFAFS#E 7] (Differential Scanning Calorimetry, DSC
4000, Perkin Elmer, Inc., Waltham, MA, USA)E A}&3le] 2&E-H W pans reference® 3t A3, A
A ool W A 1 X 7 2 vlae] 19 Zg® 10 me2 aluminum pano]l 2& F -50°C oA 120°C7FA
5C/mino & 7bddle] 50-70C Hto] ¥l opdzAR g gAgdyS Faiglon o2 J/g dried sample® U
Bt old2deg-gdedy A= E 39 vEhd vkef 2.

Z3
Storag Amylopectin melting enthalpy (J/g dried sample)
e time ] 3 o] 2 A] o
(DAY) | o 1112 1312223 3] 4 5 6 7 8

0 0.07 1 0.080.07(0.32| 0.14 | 0.08 | 0.13]0.09| 0.16| 0.13| 0.11 | 0.19 | 0.10 | 0.12

+£0.0| £0.2] £0.0| £0.2{ £0.1| £0.0| £0.0{ £0.0{ £0.0| £0.0| £0.0| £0.0| £0.0| £0.3
8 5 2 6 6 7 5 6 6 6 3 9 9 8
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1 0.17 [ 0.79]0.58|0.57 | 0.75 [ 0.88 | 0.74 | 0.71| 0.89 | 0.45 | 0.55 | 0.69 | 0.45 | 0.65
*0.11 £0.3| £0.0{ £0.1| £0.2| £0.2| £0.0| £0.3| £0.2| £0.1| £0.1| +£0.4| £0.1| +£0.5

1 8 | 9 9| 5 | 3| 3| 4] 9] 0] 3 1 2 2
2 | 1.33|1.98|1.42 | 1.24| 1.30 | 1.99 | 0.97 | 1.35 | 1.43| 1.23| 1.57 | 0.89 | 0.80 | 1.70
F0.21 40,7 £0.1{ £0.2| £0.2| £0.4| £0.2| £0.2| £0.2| £0.1| £0.3| £0.1| £0.1| +0.9

9 0 | 8 | 7 | 8 o |l ol o 3| 5|8 3 0 2
3 |3.27(2.43]2.30(1.42| 1.42 | 2.82 | 1.60 | 1.59| 2.19 | 1.93 | 1.94 | 1.61 | 1.37 | 1.97
*0.91 4£0.2| £0.1{ £0.1| £0.1| £0.5| +£0.3| £0.6| £0.8| +£0.1| £0.3| +£0.2| £0.3| +£0.7

4 3 1 6 | 7] 9 2 | 7 | 5 | 3 | 7| 7 3 7 0
4 | 5.57|2.92|2.80|2.42| 2.78 | 3.86 | 2.55 | 2.41 | 2.49 | 3.14 | 3.24 | 2.71 | 2.27 | 2.77
*0.71 £0.3| £0.5 +£0.0| £0.3| £0.3| £0.5| £0.2| £0.2| £0.9| £0.6| £0.0| £0.5| +0.2

2 7 | 5 | 8 | 9 5 | 3 19l o 2| 7 7 7 9
5 | 6.79 | 4.02 | 3.20 | 2.83| 3.00 | 3.97 | 3.00 | 3.05 | 2.94 | 3.48| 3.40 | 3.09 | 2.55 | 3.52
*0.71 £0.5| £0.7] £0.3| £0.4| £0.7| £0.3| £0.7| £0.6| £0.3| £0.5| £0.3| £0.7| +0.3

6 2 | 2 | 8| 9 2 | 3ol 8] 0] o0 7 0 4

oA L HUFEHA @k Hlae] 19 ZteEe AR 5UAA] FASA Fre Je
dried sample®] o}PU=AEEFALI S Yepilct. whdel], AAje] 1 ] 89 7hef=
old 2HAEl & FAdEyE Holu lon 5UXI| 4 J/g dried sampleB T} W& FXE Holx At 53], A
Ald 79] ZFew e ok 2.5 J/g dried sample® 7} @8 X2 yEAT.

o 54z} °F 7 J/g
Kol

RO
18

A, shshA g @A A HIbA
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y

i BPHoR AFHAS W obFRE A g Wud w4
oA BHEA W EaH /MG B opRmAY 24
2 oF 1/2.502 71 Ho| AAh
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