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AR AAs] Arbskelah. Absh z2Ee] HAUph daEY, A7) AR dEde Euhay 9b9-A el Yo
deste] gdaA 50 £ F, A dEol & EEkaE 99-AHE a9 FA (Autoclave Engineers,

A division of Snap-tite, Inc.)ol ¥ 43 dd wi7i(pressure medium) BA SHFE o] &3dlo] A2(25T),
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e S SIOIE=AIZZE D) x| &< (DS)
O 44 M2 0.000" 0.0000°
SIOICSZAIZ 22 N2
Po" A2t | = 2 e
12 wt% 20 AlZt 45C 10.723+1.816° 0.336440.0644°
0 MPa 3.648+0.424° 0.1058+0.0127¢
100 MPa 5.04440.439° 0.148440.0136"
12wt% 152 200 MPa 5.03440.438" 0.148140.0136°
300 MPa 6.7254+0.433° 0.201440.0139°
400 MPa 8.17040.430° 0.2486+0.0142"
— 5= 400 MPa 7.801£0.757° 0.2365+0.0249"
252 400 MPa 8.230+0.447° 0.2505+0.0149"

(% 2] ABA Fe] FPol W 231G AY Fo|EBATRAS $55 AR FHo|EEATAY] ¥ @
-

= Sel SIOIE=S Al === D] X| == (DS)
A S04 =2 0.000f 0. 0000"
SIOIE=AlZ22E M=
po® Al2F T 7= 2k g
4 wt% 5.136+0. 426 0.1513+0.0132¢
8 wt% 20 AP 45°C 6.7194+0.433° 0.2012+0.0139°
12 wt% 10.723+ 1.816% 0.3364 +0.0644*
0 wt% 0.000" 0.0000"
4 wt% 3.587+0.417° 0.1039+0.0125°
15 = 400 MPa “ u
8 wt% 6.275-+0.420° 0.1871+0.0134°
12 wt% 8.170+0.430" 0.2486+0.0142
Dpo : alsF T RTE S (= %)
AR = Zns ez ZAlEsE = e HEue fol® x1olsE 22 (p<0.05)

A A (PO) ol 12 FZF%= AT o & A8 FHAE Azre] A= vA= TS 7] E 1 o
ERoith. Blaee] dukzel Wiy ol AL XLt 0.33642 7FY =A JERgen, 2ustAd e A%
7} 0.105801 4 0.24860. 8 b #He] Aol we}l X387} Frlets AdFo] ATt 283 400 MPaolA 5
W, 156%, 2589 &8 A Azl WE XFE=E FolH Ao]lE Holx| gt

o] 400 MPaZ A w XA (PO) ol w2 XFxo] Fs A7) ¥ 20 YeRAT. Hlmoe] rt
Aol WhHog A x3 FolmEAT2AR S48 AR XIxE PO FH 4-12 TGO wE XFEU)
0.1513~0.3364%, XA ko] FodFEH ZFUiste Aado] HAt. Zuy HIE I As: A=}

|

0.103991 4 0.2486% Z7}8te 53 Fato

AAel 3: zwg Ael olEEAme UG Aol fE Y e

A S55 AR 2 7] AN 104 AxE z2ugh qe sel=SAZRast AR Sne PaPe
Schoch®] "W [Schoch T. J. Swelling power and solubility of granular starches. In Methods of
Carbohydrate Chemistry. Whistler RL. Ed. Academic Press, New York, U.S.A., 4: 106 (1964)]< W3 3slo
ZA8HT. F, AR 0.5 g¢& 30 mle SHGl EAAA 20~90C7HA 10C HAo2 3087+ 7hdskar 3,000

2
rpnOE B0RRF AARE & F FENe 120CAN 4 A7k o) g AxAA 7HeA AR FAS SHHAT 2
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(3 4] b= o) Gl mhE sk A2 sto]=FAZR2As} Saiae] RVA 53F 54

SSMAL - ] _ -
D Ec DA EY  oEs  HE EF  sEs 42 3
= ec
(RVU) ¢x (=) (RWU) (RU) (RVU) A
(t)
HOl 242 HE 75.240.4° 262.3+2.1° 5.4+0.0°  180.7+4.0° 274.0+4.0° 817457 93.3+7.8°
SOICEATZES A
=}

12 wi% 20AI2t 45T 71.440.2°  271.042.0°  4.3+0.1° 114.7+2.3" 268.0+6.1*" 156.3+1.2° 153.3+7.6"
OWPa | 75.6+0.1° 278.3+2.9"  5.040.0° 164.7£2.3 294.3+3.1° 113.7£0.6° 120.7+1.2

100 WPa | 74.4£0.2°  296.0£5.0"  4.6+0.1" 154.0£3.6" 286.7+4.7° 142.0£5.3° 132.742.5°
12 wi% 152 200 WPa | 74.2+£0.8° 255.7+15"  4.8+0.0° 144.7+£3.2° 260.3+3.1° 111,0£2.0° 115.745.7°
300 WPa | 74.240.2°  253.0+3.0'  4.840.0° 148.3+2.9'" 262.0+5.6"9 104.7+1.5' 113.7+3.1°
400 WPa | 73.240.6° 275.7+4.0°  4.840.1° 156.7+4.0° 277.742.1° 119.0+0.0° 121.0+2.6°

100 MPa | 75.2+0.3*  262.3+1.5°  5.3+0.0° 181.042.0° 279.3+3.5° 81.3+2.1° 98.3+1.5°
200 WPa | 75.240.1*  246.3+2.5°  5.3+0.0° 170.7£2.1° 262.7+4.7%° 75.7+1.5" 92.04+2.6®
0wt%h 152
300 WPa | 75.540.2*  246.045.3°  5.440.0° 172.748.3° 257.7+2.9° 73.3+4.2" 85.045.6°

400 WPa | 75.3£0.1"° 228.7+3.8" 5.4+0.0° 160.7+3.8% 236.3+6.1" 68.0£1.0' 75.7+3.2

52 400 WPa | 73.4+0.2° 270.0+£1.0°  4.8+0.1° 155.3+1.5° 260.7+2.1° 114.7+£1.2% 114.3+3.5°

12 wt%
252 400 WPa | 73.54+0.1° 268.0+£3.6® 4.8+0.0® 147.3+£3.8° 267.0+3.6°" 120.7+4.9° 119.746.1°
» =2 2@ o =Y Z0r 2A0F 22 g2 998 X012 S04 22(p<0.05).  ** RVU : Rapid Viscosity Unit
(3 5] A &Al ko] Gl e =g A2 spo|=sAZRAs) Sl RVA 23 54
S5PHAl S e o - _ 2t &
e oc 1 8 I3 8 [ 35 Bz YSEE A
() (RVU) = (min) (RWU) (Rw) (RW) (W)
Hol 244 W 7524048  262.342.1°  5.4+0.0°  180.7+4.0° 274.0+4.0“ 81.7£5.7"  93.3+7.8°
SIOICEATZEG M2
PO ANZ HEZH
4 Wit 744402 270.346.5°  4.8+0.0° 1287423 285.3£5.0° 141.7+6.8 156.7+3.1

8 wt% 20A2t  45C | 7214057 297.343.5°  4.3+0.0°  124.0+2.6" 284.7+4.0° 173.3£1.2° 160.7+3.1
12 wtt 714402  271.042.0°  4.3+0.1°  114.7+2.3 268.046.1° 156.3+1.2° 153.3+7.6"

4 wtth 751401 284.3+4.5°  5.0+0.1°  167.3+7.1° 209.0£8.2° 117.0+2.68' 131.7+1.2
8wt% 152 OWPa | 75.4£0.0° 280.0+1.7° 5.0+0.0° 166.0+1.0% 207.0£1.7 114.0+1.0" 131.0£2.6°

12 wt% 75.640. 1 278.3+2.9°  5.0+0.0° 164.742.3° 204.3+£3.1° 113.740.6" 120.7+1.2
0 with 75.3£0. 1" 228.7+3.8'  5.4+0.0° 160.74£3.8" 236.3+6.1° 68.0£1.0° 75.7+3.2
dwth 75.2£0. 1 231.3x2.1"  5.3x0.0° 152.3%0.6° 239.742.3 79.0£2.0'  87.3x2.1"
8 wtth e i 744204 260.3£4.5°  5.120.0° 157.742.5% 273.3+4.7° 102.744.0° 115.746.0°
12 wt% 73.240.6°  275.7+4.07  4.8+0.1  156.7+4.0% 277.742.1° 119.040.0" 121.0+2.6°

* 59 2 Yo 52 2o 210t E2 U2 RF X0IE 20N ¥S(p<0.05). *+ RVU : Rapid Viscosity Unit

AAe] 6: 23gh A selemArens Ave dx B4 =

o2l

tlo

AA AE D A7 AA 104 @& 238 A Sfo|=EFAZRHs S AR 3t €984 54
olr 7] 8] du-d W WS HHHERR o] AAFAFS =] (Differential Scanning Calorimeter (DSC-650),
SINCO, &H=)E ol&all ZAatrt. Fi % 550% AT AIRE 15 mg W& dFnlmdHe e § Aol

JAe™ 25CHE 130C7HA] 15/mine.Z 7}g3le] DSC WX 1% (thermogram) “Fol e}
Ue ¢ 93 s Fadg. 49 93 z258H 33A2% (T0: onset temperature), H&s-2%= (TP : peak
temperature), 3}EA-%(TC : conclusion temperature)®} S@dEs (H : amylopectin melting enthalp
)& 27 F8H8lT.

E6& WE, 2IGAY SHolSBALRAR S55 ARAAE TAANLE(0)Y Favt BBHA g, ¢
go) f%, 4 A aen gAY Al 1 Foel Folw wAHA gtk AW ARA Fol 0
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FE%Y W ko] 100914 400 MPaZ T7F &5 st gh()o] 7.2 J/gollA 6.0 J/go2 FaEE Zo]
HEEHJAE, o= d=o] Skl wet e dEvke] o o EIAR ] FxTt o= Jr Fo|HY
Tog oAAZY

E 78 B9 AEHA G HA S5 AR AE TNASE(To)E 64.5TCo|th, dubzel wyow 7%
g Slo|EFAZ R S5 HEe] A9 POTE 4 TRl = 64.9T, 8 FZ%A = 63.4C, 12 FH%ol A
T 63.2CE PO o] S71845 To #he Havrt @z, ssdagy(l)ah 94 dd S557d82 7.6 J/g
o= 7M i—%ﬂ AWl WH O R A2 Sl EEA LR A} S5 %j—L‘%—c PO b 4 FZ%l A= 6 J/g, 8

A| gkl e] Fol TS H ghol AT 7).

om
@
2
>~
-
o
()]
—
~
S
(o

Zakgo} 12 - 2
TS X 7S R, XA G @
AP (45C) EF7F Hl5=s 344

re B TH(0 MPa) 3 o8 A 2] (100~400 MPa) 1E]aL
(9] ZaE Yepdch 1 olf+= doluh &gl 28 glo] X3hA
q

ez}
=
o) oy ofdzARe] Fx7} o) AR meHRy) WEolgkn oA
[ 6] tele] ol mhe zugh A So|=SA LA} S55A%0] DSC DA 54
2ol 2=(T)
= AT(TC)?  AH/g)?
To" T T
A =S54 M 64.5+0.5° 70.7+0.1° 87.5+0.6® 23.0+0.5™ 7.6+0.2°
SIOIESZ2AZZLUS H2
PO A2 HIEEHE

12 wt% 20Al2F 45T 63.2+0.2° 68.9+0.1° 89.0+1.5% 25.841.6° 5.6+0.2%
0 MPa | 64.8+0.2 70.2+0.3° 87.3+0.5 22.5+0.6™ 55+0.7°
100 MPa | 65.540.3" 71.440.3° 88.3+0.3" 22.84+0.0™¢ 5.8+0.2%

12 wt% 15= 200 MPa | 65.7+0.4° 71.4+0.2° 87.6+0.4" 22.0+0.3" 6.2+£0.6°
300 MPa | 65.7+0.1° 71.2+0.3® 87.1+0.9° 21.4+1.0° 5.8+0.2%

400 MPa | 65.1+0.5"°  71.04+0.5® 87.6+0.6® 22.54+0.6™Y 5.64+0.2%

100 MPa | 65.340.4%° 71.3+£0.2° 88.5+3.0% 23.3+2.6™¢ 7.240.9%

200 MPa | 65.0+0.5"°  71.2+0.1* 89.3+0.6° 24.240.2* 6.7+0.3"

300 MPa [ 65.1+£0.8™°  71.2+0.3® 89.0+1.0" 23.9+0.6™ 6.5+0.8™

400 MPa | 65.2+0.5"°  71.2+0.3® 88.0+0.1* 22.940.4* 6.0+0.1°*

52 400 MPa | 65.5+0.5  71.1+0.2™  87.7+0.3%° 22.24+0.6™ 6.0+0.1°®

0wt 152

12 Wt% I8t {8 b bed !
2552 400 MPa | 65.04+0.2°°  70.8+0.2" 88.3+0.3" 23.34+0.2°¢ 5.7+0.4%
NTO : SHMAIRE, 2)TP : AUHSESE, 3)TC : SFERLSE, 4)AT : TC-TO,
5)AH %%@E*m(amylopectm melting enthalpy)
» S Y U =Y AU 2RI 22 A4S FAX 02 20IX 2S(p<0.05).
[ 7] g4 Fe) dPol me zugk A stol=sAZeds 55 Ao DSC AA5EA
Melting temperature(C)
M= AT(C)YY  AHJ/G)®
To” sz) Tcs)
O S M2 64.5+0.5° 70.7+0.1° 87.5+0.6°® 23.0+0.5® 7.6+0.2°
SlolES=AIZ2TS M
PO AlZE HZEey
4 wt% 64.940.3° 70.4+0.5°° 89.3+0.3" 24.4+0.5" 6.0+0.2
8 wt% 20Al2F 45T 63.4+0.1° 68.9+0.2" 88.6+0.8*¢ 25.2+0.7% 5.6+0.3°
12 wt% 63.2+0.2° 68.9+0.1" 89.0+1.5™ 258+1.6° 5.6+0.2°
4 wt% 64.1+0.3° 69.840.3° 86.2+1.4° 22.1+1.4° 5.6+0.8°
8 wt% 152 0 MPa 64.8+0.0° 70.1+0.1% 88.04+0.4*¢ 23.24+0.4°® 5.6+0.5°
12 wt% 64.84+0.2* 70.2+0.3*° 87.3+0.5® 22.54+0.6° 5.5+0.7°
0 wt% 65.2+0.5% 71.24+0.3% 88.0+0.1% 22.9+0.4® 6.0+0.1%
4 wt% 64.94+0.4* 71.3+0.1° 89.1+0.3° 24.1+£0.3" 6.5+0.5°
152 400MPa e )
8 wt% 65.4+0.4° 71.2+0.3* 87.7+0.5° 22.3+0.6° 5.8+0.3"
12 wt% 65.1+0.5"° 71.0+£0.5 87.6+0.6™* 22.5+0.6° 5.6+0.2°
1)TO : SSIHAIRE, 2)TP : ZSIIR2=, 3)TC : SIEZ22L, 4)AT : TC-TO,
5)AH EZ A ETI| (amylopectin melting enthalpy)
* S 2y e S UMY 2K 22 U2 KBOF X012 HO0IK LS(p<0.05).
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A S5 A8 2 A7) AAd 1A 230 A sto|egazagdst Ao X-A AEE X-A3]d 4
7] (M18XHF, Mac Science Co., ¥&)& Ab&3ted, B CuKa, F%: 40 kV, F: 300 mAe] o= FAMZ
E(20)¥ 3.5~40° 7}A 5° /min (0.02° ~®E)o =2 3 Aste] X-H 3d IS BFEa, Naradt Komiya [Nara
S, Komiya T. Studies on the relationship between water saturated state and crystallinity by the
diffraction method for moistened potato starch. Starch, 35: 407-410 (1983)]¢] WHo| ulg} A HiEo
WA (Aa)S 2A3Z} FEY WA (Ac) oz v A3 2AIES T},

7

(

H
oo
J}L
H

9

o)

F 8o Ve A} o] dukzl wbA(d PO 12 wth) I ZagA Y WEoR 9L go|==
AZ2dsl 47 dE B 32874%(20) 15° , 17° oA 2719 3, 23° oA Zs faE Hol= HH
A A% Aol 87 e Wtk el £, o g, e A AR a3 AgAe] Fol we A
REE F949 AolE HolFA ghor], Aud AYsw wd FARI dehdth. odd AnER we
A W 20GE o] §F PHE o8 SolEHAZRAS:, BF, S55 AR 449 99 W
G714 @3 48 Jodoln dojdrtm Arrer)
[ 8] 23 A2 sol=A g S54 AR A4
e = A= AESIE (%)V
A sS4 82 8.44+0.55%
- PO 4 wt% 8.57+0.32°
- PO 8 wt% 7.344+0.73°
- PO 12 wt% 8.16+0.49%
400 MPa PO O wt% 7.62+0.33%"
400 MPa PO 4 wt% 8.32+0.21%
400 MPa PO 8 wt% 8.21+0.28%
400 MPa PO 12 wt% 7.98+0.66™
O MPa PO 12 wt% 8.07+0.44%
100 MPa PO 12 wt% 8.09+0.69%
200 MPa PO 12 wt% 8.56+0.12°
300 MPa PO 12 wt% 8.28+0.18%
400 MPa PO 12 wt% 52 8.29+0.49%
400MPa PO 12 wt% 25= 8.49+0.54°
DOAMOHE ZESBIE(%) = Ac / (AatAc) x 100
Aa = X—& SIEHTHE S SES HH
Ac = X—& SIEIHES AT 2
*» S U 2 X2 IR B2 BR X0l= A= (p<0.05)
o] Atm E npe} o] E wWiwo]l xuobSs o] &3l AxE solEFAzE s AR HA AR vl A
AE gE ] 5% 7

H

=4 =

[} A= L
of aht, mAe] BEAst, kel dR HAo F ot L GEAES Wsteh &

B oo ged Ay WA WAe of Bl Byl A4S A A olste] olshl AAE & glon, o
g WPolt WAL wE ¥ owne] 9o mPsE Ao % & v

% o2u B owye] O Adee] uwE stolESAzzus A ¢ gy 0 $HEE e 1exol
.

%38 R owyel 9 AAeld] npE seleEAxzds A%e] 4% TRAWP0) T FFol e A=
& vhehdl remolut

% o4E B owwe] O Aol uhE stolEEAzzus AR ¢l g e BE=e e el
.

% 5t 2 owye] 9 AAed] npE soleEaxads Aol 45 TzAWPR) FFe FFol e P&
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