Hanguk Nonghwahak Hoechi
(J. Korean Agric. Chem. Soc.)
33D, 1-7 (1990)

DT R AR S 7 %2 2
H
o

olaty oAz 39

o AEd oA A ar) ) AR XA AAse A Ge
AAYe 25 AQolgich ¥R 4 ALY wFL L03~1092 A4gn, TAY
SHe WA A¥S FASGe R AYe 7 pasigh ohlzes gae A w
b fisieh Ao SHEE Lo Asdel wet TAsGer] 9 SEoA 4
Ae Ave $HEE Fohgen Asde Basiglch FETHEe] @ TN LE:
ob7lvtel, SE, ejulu A& 60~65 TR 4 W¥L 55~60C, u]3ad AEL 10~75
CHer ¢-2AeA E3AA LRt HoRArh989d 79 2090 A%, 19909 29 220)

Ao FH-2x2)E 5w AR “&§dFE

%MLH A Yo Z 3

o FEMEZEY 2 429
i dAefof ofe} 4—3—

v 53, 3385, o

5
4=

3
e
o m
OCI
2
2
53t
4 2T
3 .
b H
o
b3 E
rOi
o
& o
o M°
oy j‘;
Loe
T

2
o
M P

7} ch/‘ 7 A

oo AR
I° fri

2
e
w
ok
2
oft: oX,

N ofr oot b
o S Fu
L H,: "=
o ol
N )
_?L
2
oF
mf

P>
i
I
LM
.
34‘

o
o T

Hr: o
bt

4 oToﬂ‘t‘ sz sle
el e} A s Aol ]
o gt
= luAlel obiwlel, cheAle) SR,
delzkgel vl 4 F Ads e Aee
eatel Si-dAe) A5 A¥Y) YA o) st
Ao wMsE aste] Aol AW Aol yehii
a2 725 olssel 4 A YEozAY A
Eg o]k ¥ A A% A aAEE AAB A

gl

[

£ M

LAV L
ﬂ‘
l
e
o
o
wl o

O

2 ool
B,

=

¢ ox F—{E

M =2

ARt AR 19879
s 5, g +4
on) Qe Pl FAe B
o #% Aol A Felelaich

513 olulA|e] orlula 9t
25N T3
Eo] froupalo] A

HEo| M=

2 [e]
Ao day AAYPE

ol-g-3te] FElslick &
Aol 02 %NaOHEBL 7}8Lw Waring blenderol] 4] 2~
387E wpalEl & 1003 270 meshAlol] A2 E3A) ?J
T, 2 AAEE F wkSo] vehA] EsulztA

#NaOHE&-Ho 7 Aeldfa 252 4o | uﬂv}ﬂ
Aol AA ALE Gdeh AL Aol 227 A=

& % 100meshaljo] £ 24417k

Hego| $2-gxf|

Sairgel ojstel 7 AEe| +EAAL N HE 27
gk 8- 100°C 2Bl 4] 1647} 7}05 5L 5 A)LoljA] =
7 s}e] 100meshz1]o{] EAAHA ALL3td

HE Aol ot Y FITIEE

A AR g sE-dHEg AR qlxbe] Fejol 27
2 5338w}z (Nikon photomicroscope) % FA} HAXE
v] 73 (JEOL JSM-35, scanning electron microscope)g A}

Key words : Heat-moisture treatment, rice starch, physicochemical propeérties

Corresponding author : S. K. Kim

-1 -



—2- Fx3babs) 2] #337(1990)

L 2007 Axe
2 g

Sl=fell o

sod A7e 2Rl WL g

XM 88

X-ray diffractometer(Rigaku Co, Japan)-g& o]-&3}¢o]
target Cu-Ka, filter Ni, Scanning speed 4 /min, chart
speed 40 mm/min, time constant 1 sec, range 100cps 2
267} 40°~074=] EAAA EA43d ek

HEe o|ataty &Y
A i AOACHHPez FA3g]ch
£ Schoch?o}} 2|3} xylene method 2 &3} oa,
% 538 Medcalf % Gilles™2] ulwo)} wha}, o}ul
22~ ek WililamsEe] vldwlo] 2|3 4319l
o). o} 2 e~ FHEZA-L Mongomery9}t Sonto} Wi
o2 A ARG oz oo olizdElor Hi
F3lste] e wlwle g AX|5iHich
40~90 Coﬂfﬂ Schoch®¥-& || 2k3}o]
5= AE #Hetl(01 %)% 50~%°
Cz =A%ta &3 —‘;}E_ |(Shimadzu UV-120 UV-spec-
nmoll 4 FEIEE S sho] A

F—,—‘t

b
>
ol
3R
lo
3
}q.
_\?‘_'.

trophotometer) E 625

SHelepe.

[N
I3

g
K
]

u 'o___pq.__l A-iAl-

A AR Qlxte] moke. Fig 13 o] 1 -dxg &
Foll AAgle] AP oz 27 FFol bz} orle)
2ol 2ojz glowy thA 3~9umo] HLE3IH T

SEM& £3 A+ 9=t 39 Pe)= Fig 29} 7ok

A A FE-dHg Aol 5 duiAz 7
go] Eojzk w9t laiﬂ}- ol ’é‘ A A AY

o3

wEoleka GRS, 42 %ﬂalﬂ 74” °’XH
&2 Wyt glu Ak =Zsle 4t AA glglen
AE SlAY Az deidE dabo] veytc). Sair®y
Kulp2} Lorenze%-& 4HE-dAwsldx AR olxle]
azjy gele] wate gida siglot £50 448
AAEF Q)=o) 277} ZrHcke Baslych

AwdAY 27] £Z AL Fig 39 22t

A AR QALY 27)E 2 2~8 pmol| BEEo] 9
o5 0% wjFdal g ARAAE 3 umo]sle Ao

E FFE Btk FE-dAwFeole oAl 727

N HMT

Fig. 1. nght micrographs of rice starches(XGOO)
A : Akkibare, Y : Yongmun, T : Taebaek, U : U.S.A,, W :
Waxy rice, N : Untreated and HMT : 27 % heat-mois-
ture treated.

7} 2~9umzE AAA oz 377}t F713F AS 2ok
Madamba5®¢]| 23l A& 9lx}e] = A
3o] olshatd Aol o3 Fohn sgen Ul

271 QALY E3o] @b thzdn sl

X-M 3ET

A A +E-AYS 4 A¥e) XA HAEs
Fig. 49} 2t}

A AET 4 E-AA A L5 5B 150,
180, 2804 peak® Mot AR ARl A HH
% 2givh 4R o peaks) 2=} b2t s



HMT

o <R u_«_m G
O . b~ AT
o BN 1 oy
© oot — \—
5o e hvew LR
~ A= N ojt
R ¢
=z - B o 2
L 54 z
~ . W aY s 9 R 1z_.n_w.
= - fw‘m ...w Mo 5
2 ©c 2 o —_
o 8 it o s
KoL~ o}y T 5
£ 525 B et g
u = .h+ n_monw G =
2 = ~L
= g 8l = . —
5 B 2% e R
e S " g = )
v egAd R
.Hm(m HT HT_‘-_HIL‘_NH
G-I I
QL RS L. Ko
2 om0 ESERN -
5.0 43 e ] Wrﬂ "
Svgiz WWN &% g
GM . ¢ %0 = 7 Mo —
£ — .b)m o X S nTu N
8 = “ZoF IEI LE
¢ 2 ol X &Y
80 o
(Vo) uORNGI4SI0 (e) WOHNguIsIQ & T &
& g armommﬂm_
g Wm \%d\w__o .
P ﬂ B
w < E evdﬂmew
5 @i Fd TR
@ ] ot 7u.ﬂlmus
= ) g =
2, 8 N o
g 4x oo
goog - oo
o © B - O at N
g 83 w5 oW
SR A0l wr
S ;
o .5 ¥ o o@v e
o] =} —_— L,
s 373 ° % %o =
s g g . — o
s 23 PG
L mE o g
Wwa D Mo ome o
Eg8 ™ - - e 3
£ g7 I
5x 2 g | o
AT EE ol o
‘Mk .- ._.&o% prasy
Zcﬂua ﬂom ._n”. N
5 <= E iy
= Ao w A

3 olwlz e

=
K2

Aele Ao vl

=
Table 29} 7t}

%
,E__ o

o

0.74~0.%4
‘]?_

g

Gl

g

(<)
A

!

]

8

shak
h=4

dou
(]

A

o

B4 A+B

A

Jof 7b3 21492

3

27 glck

kil



—4- g5 8hshsl 2 #3331(1990d)

171 (N>

Table 1. Proximate composition of rice starches
used for experiment

Moisture Protein  Ash Lipid(%)

Variet =P
arer (%) (%) (%) Total  Crude

Akkibare 134 0.87 0.13 0.27  0.06
Yongmun 12.7 0.74 0.13 0.29  0.06
Taebaek 13.0 0.75 0.12 0.30 0.04
U. 8. A. 12.4 0.92 0.13 0.30  0.05
Waxy rice 13.9 0.94 0.12 0.32 0.05
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Fig. 4. Changes X-ray diffraction patterns of rice
starches.
A : Akkibare, Y : Yongmun, T : Taebaek, U: U. S A, W
Waxy rice, N : Untreated and HMT : 27 % heat-moisture
treated.
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Table 2. Density and amylose- contents of rice
starches

Density(g/cc) Amylose(%)
. 27% heat- 27% heat-
Variety , .
Untreated moisture Untreated moisture
treated treated
Akkibare 1.48 1.03 21.0 20.6
Yongmun 1.50 1.07 21.5 21.5
Taebaek 1.52 1.09 22.3 22.1
U. S. A. 1.49 1.05 23.2 23.0
Waxy rice 1.48 1.05 0.83 0.70
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Table 3. Water binding capacities of rice starches

Water binding capacity(%)

Variety Untreated 27% heat-moisture
treated

Akkibare 107.0 118.0

Yongmun 109.0 120.6

Taebaek 108.0 119.8

U. S. A. 105.0 115.2

Waxy rice 112.0 109.0
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Table 4. Swelling power of rice starches
°C
Variety Treatment Temperature (C)
40 50 60 70 80 90
Akkibare Untreated 4.7 4.9 9.8 21.5 29.0 32.3
27 % HMT* 2.6 3.3 6.4 11.6 19.7 22.7
Yongmun Untreated 5.0 5.2 7.9 20.3 29.7 31.9
27 % HMT* 3.5 3.9 6.1 11.1 18.7 20.9
Taebaek Untreated 4.8 4.8 8.1 20.1 28.0 31.8
27 % HMT* 3.2 4.0 6.1 10.3 18.1 20.7
U. S. A Untreated 3.9 4.2 5.6 16.8 26.9 30.9
27 % HMT* 2.3 2.7 3.3 9.2 17.3 20.4
Waxy rice Untreated 4.3 4.9 7.4 19.3 # #
27 % HMT* 3.9 3.9 5.1 10.1 # #
HMT* : 27 % heat-moisture treatment
Table 5. Solubility of rice starches
t C
Variety Treatment Temperature(C)
40 50 60 70 80 90
Akkibare Untreated 0.69 0.88 3.18 16.3 24.2 25.0
27 % HMT* 1.20 1.26 4.22 16.0 234 25.3
Yongmun Untreated 0.97 1.08 4.16 16.8 24.5 25.2
27 % HMT* 1.20 1.36 5.21 17.2 25.2 28.5
Taebaek Untreated 0.95 1.02 3.95 16.9 24.6 25.4
27 % HMT* 1.23 1.24 5.02 17.1 25.9 28.2
U. S. A. Untreated 0.72 0.98 1.30 12.8 20.1 22.4
27 % HMT* 1.22 1.29 1.51 14.8 21.3 \&LO
Waxy rice Untreated 0.98 1.02 10.7 12.2 16.5 #
27 % HMT* 1.21 1.34 11.9 13.8 # #

HMT* : 27 % heat-moisture treatment
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Fig. 5. Changes in transmittance of 0.1 % rice starch

suspension.
------ Akkibare, —¢< Yongmun, —@-Taebaek, -0-U.S.A.
and Waxy rice.
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Modification of Physicochemical Properties of Rice Starch by Heat-Moisture Treat-

ment

Soo-Kyung Kim and Mal-Shick Shin(Department of Food and Nutrition, Chonnam Na-

tional University, Kwangju)

Abstract ; Starch samples of rice and. glutinous rice starches were adjusted to 27 % of
moisture and heated at 100 °C for 16 hours, respectively. After the treatment, their phy-
sicochemical properties were investigated. The granule shapes of all the starches were
polygonal and they became slightly bigger in their sizes after the treatment. All their
X-ray diffraction patterns were A types. The specific gravity of the starches decreased
to 1.03-1.09 by the treatment. The water binding capacity of rice starches increased,
while that of glutinous counterparts slightly decreased. Almost no change in the amount
of amylose included was found. Swelling power and solubility were increased with the
increase of temperature. At a certain temperature, however, the solubility of the treated
starches increased when the swelling power decreased. The initial gelatinization tempera-
tures of Akkibare, Yongmun, and Taebaek starches were 60~65°C but those of glutinous
rice starch and U.S.A. rice starch were 55~60°C and 70~75C, respectively, as measured
by transmittance. The gelatinization témperature of the treated starches was higher than

that of the untreated starches.



