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ABSTRACT

In this study, the antioxidant compounds and antioxidant activities of red beans were measured to
evaluate their functional properties and to compare them to Arari and Hong Fon, Kang An.
Proximate compositions of the various red beans were not significantly different. Ca was significantly
higher around 5% at Kang An. Hong Eon revealed the highest anthocyanin content(5.90%0.09 mg/100
g). The highest level of total polyphenol content (185.05 mg/g) was found in Arari. The highest level
of ABTS radical(9.03 mg TEAC/mg extract residue) and total flavonoid content(435.12 mg/100g)
was found in Hong Eon. But, the highest level of total dietary fiber (20.28 g/100 g) and DPPH
radical scavenging activities(4.46 mg TEAC/mg extract residue) was found in Kang An.

Rice cake is a food product made from rice that is shaped or condensed or combined into a single
object, which is being used as a healthy snack that is keeping the consumers away from unhealthy
products such as chips, fries, and others. But, rice cake has such a demanding structure in terms of its
long—term distribution that it is difficult to be developed industrially. This study compared the properties
of rice cakes over time according to the addition of dietary fiber and alcohol as a way to increase storability.
Nonglutinous rice(Oryun) and glutinous rice (Kohyang—cahl) were used as samples. Untreated 1% and 5%
of dietary fiber were added, respectively, and the change was measured over a 24-hour period by
comparing the punching time of 0, 10, 20, 30, 60, 120min. In case of glutinous rice, if untreated,
punching time was the lowest in the initial hardness after 30 minutes and in the hardness after 24 hours
whereas the punching time, when dietary fiber added, was the lowest in the initial hardness after 10
minutes and in the hardness after 24 hours, with the hardness changed the least. Also, the hardness of the
rice cake added with 5 percent dietary fiber was lower than that added with 1% dietary fiber. When
alcohol was added, both nonglutinous rice and glutinous rice had fewer changes in hardness for 24 hours
than nontreatment and the hardness was the lowest when punching time was 10 minutes. A small amount
of dietary fiber and alcohol addition was effective in improving properties during the storage period.
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AT ARG, 22, 284 5), B7I4R(Ca, Fe, K, Mn 5), 7154 R@EA R,
Eqig 5), BAASYGREFAS, 2R8NS, 25 $T vns

AP A= =(10~40C)o A AIZH10~60min)oll wh& ST 1L2F5(%2:100-300C, A7k
10-60+2), LF#2](0.5-2kgf/cm, A7 10-602)°l whE S4< vlashit. 22402 SHL A
A

% 10g& =454 7](Texture analyzer, model CT3-10k, Brookfield, Middleboro, USA)ellAl &7
4em, =0] 1em? celloll @0l full-cap method WH-& ©]-&3ste 103 BHE ZAsqct SHx2AS
plunger diameter 25mmE ]88} crosshead speed 10mm/sec® Al&E 60% compression &FiTt.

22 7F-2 hardness(% =), adhesiveness(F+-2H4), springingess(5-84), cohesiveness(-a-34d), chewiness
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(L=97.75, a=0.49, b=1. 96)°§ HARE & AREst9lon L(HE, Lightness), a(HM %=, redness), b(3

M yellowness) o2 Mt B84 Aold4 TS AOAC H(20050] &3t AaFHHoR

ZAeth A& 0.5 g& phosphate buffer 50 mLell #EAIZ] &, a-amylase(Sigma—Aldrich Co.,

St.Louis, MO, USA) 50 uLE H7I3E 3 95C 8] &4 oA 58 7H4 02 wRkstA A 3087 g2



FrA8ko] §-S-A1ZIT}, Protease(Sigma—Aldrich Co., St. Louis, MO, USA)50 mg/mL &% 100 xl.& 7t
ako] 60CoflA 3087 vHe-A171 & WZH8te], amyloglucosidase(Sigma—Aldrich Co.,St. Louis, MO,
USA) 300 uL& 7}3} 60CollA 3047t WHSAIA A& 9 ‘:}“”7”—4 B 7ttt g & 747':1 iy
Aojpste] oAy AL B & AN SR, 95% ethanol R acetone 22 Al st Az
shepe 1aba 7hz }_Q_E.jq. ZOWA S =H3 5 7hele] BLA Ao AHE dere palrh 28 A]
Aol dfe B84 AoldR SATANA dojxl ol W AFAE 60CE 7FEH 95% ethanol=
Al 2o A 1A1ZE AT 3 95% ethanol 15 mL& 7Fatal HAET £ o}sle] HEES 78%
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nflﬂ sttt IAE AAEY FAE Aot AxAl= 1go SFS Atsglar, s
S AR 0.5g% 50mL YAEE] FHO Hata, 5
A 50~80C 2 3087 A3t 3 3000 rpm o2 2087 L4l E ] ﬁ}ﬁu}. %
A% 3, 1P AR SHste] Gaes AFEskl

o
Jo
)
4
Fln:

shaking water bath®]l
o2 105CollAf 12413t

du
4>
w =
=]
=
i
Y
olr{ _8.

s

A7) ARl Fdd 9 A

AR AAE Al Ao, T+, A, €&, Arle¢ 52 Hlusty] =
A& Text analyzer(CT3 10K, Brookfield, USA)ol 2mm¢l ProbeE #+&stal
sto] AEE S5k

(HHME oA 5F72 715Hd 24)

W@ 1) %4 2 AEEY 24

Al U{o
me
Qﬂ
N
5
32
i

3 )
it ofgte]= JATE H LS AAT FAL E"omr 371

538 2021E= A[FHATEDA



Lt S5E dE=4
o ¥ EFFE gv FUIAE v
F FFEEC ofghe], ) gstEollA AdtEe] 7MY A ki, FAA =AY} 9
o] ==, ot EolM e A7 #A Usts. FUIAERAAE LB Zwol 7 &4
ugtal, otgteBolA = Zg, vtadls, d&ol =4 vttt
1. 538 LR 24 (EFQ): %)
=58 TE Erotm s 22X ZH& o2
et 13.44+0.10b 60.46+0.02c 18.45+0.09p 0.55+0.02b  4.13+0.08a  2.97£0.03a
opete| g 13.67£0.02c 59.97£0.20b 17.96£0.16a 0.46+0.04a 4.80+£0.11b  3.14£0.02c
=g 13.04+0.04a  59.58%0.19a 18.91£0.12c 0.78+0.03c  4.66+£0.13b  3.03+0.01b

(¢l mg/1009)

H 2 3¢ R4 =24

=38 Ca K Mg Na Fe P

Zerg 106.20+1.39c  1210.01+7.06a  121.09£0.77a  4.72+0.65a 5.32+0.19a 335.57+37.75a
offg|®  86.59+0.19a 1356.48+5.13c  124.914£0.90b 5.2040.06a 6.42+0.28b 320.73+25.63a
SAE 92.2140.74b  1270.79£7.10b  117.54+2.47a 5.1140.64a 5.99+0.24b 352.60+23.47a
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# 3, 3% H|EtD Hlw (9l mg/1009)
HIE 2 E
Tz E|oal CIEEEIT]] oMItE AHE H|EFDI C
=3¢ |OF I t 2t | (19/9) |Et
AN 0.398+0.027 0.05940.004 0.126%0.002 0.024+0.004 56.748+0.252
ofete]E 0.490£0.012 0.097£0.011 0.085+0.003 0.017+0.000 62.151£0.084
AT 0.401£0.009 0.049+0.006 0.095%£0.012 0.003+0.000 56.432+0.039
Aol A gAY A etE T ofo] vl Ao ¥HtEA] FAlor AFsjokste T4

obulieAre: oge

vE

garolu] ARl E 2 (threonine, T), W& (valine, V)ol =L, ojdo]A &
229l 3] ~E H(histidine, H), °}27]d(arginine, R) ©] &9kc}.

H 4, 2349 ot0|cAt H|I (H2]: mg/1009)
Z3H  glAEH NE ot27|d = OfATITE A SEEM
7rord 588.9+6.53 1052.94+15.09 1282.6+33.88 751.80+4.38 2787.10£51.31 4184.16%+82.09

olglz]# 559.9+9.20 935.13+15.84

1163.5£21.05 686.10+34.07 2458.39£134.943683.00+195.98

Fojuk

o v E

588.6+£5.89 1036.75+13.78

1250.5+£10.08 730.44+14.98 2683.89+97.00 4047.54+145.19




ek Egjet et ZE 2fo|4 E|Z =
7erg 717.98£6.89 848.64+£17.44 840.66%£15.36 511.98+10.43 1921.3+54.69 979.19£13.37
ofgbE|E  627.821£19.12 757.84£26.95 782.67+16.07 495.88+14.04 1657.51+98.87 891.87+35.66
A 682.75£9.79 812.82+£21.85 837.02%£16.89 529.42+38.96 1850.58£81.09 965.36+25.02
ek e £ EEEC EET A|AEQILH HE|QE
7erg 803.68+6.12 1539.53+34.28 1097.45+£29.89 157.40£20.88 316.30+17.51 244.62+45.60
ofghE|E  729.93+£32.57 1416.86+41.87 1057.42+ 1521 151.54£16.10 337.57+5.84 258.20+6.59
FAT  795.87+19.06 1544.38+31.79 1122.13+£28.06 180.90+7.42 344.71+£8.68 265.54£891

o ¥ Z29 DPPH - ABTS ]z 4A% Hln

o
¥ F5Y DPPH #Htz £7]500A 1Cs g2 e olA 718 Wekal, ABTS =tz &7 5ol e

ofekel ol A 1 Wket.

H 5 T ZZY DPPH 2tC|Zh AMS I1Cs" 2

3 B Ascorbic acid 2o of2tz|g S
ICsp 0.03 1.41 1.44 1.68

U DPPH zttjz &7A%0] 50%4 =7 AdfEs H&

H 6 T EZH ABTS 20|z ANS ICs" %

Ascorbic acid PAIR=

(@]
ICso 0.43 7.87

op2f2|& BAHE
7.69 9.0

U ABTS 2z 47%0] 50%4 =7t AgEs =

#&H a—amylase A EAolA FAEB3.7%) > otetelE(83.36%) > 7t (69.86%)<=0] ATt
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o ¥ F34 dgvln
Nitric oxide(NO)
12.0 W Zreb=m
oo ofEtE|E
2 I ' I I I I o
O 5 H 38 g
Ch 238 =28 E4 Hlu
o B EZW BY HE
2 Y 24 vlud 20, A= AL AElA P =4 U, A4, 2EA, A
YA FABAA 4 B
27 2348 24 £
Etzd M PSPNPS| MIS|AM
_g?_ 345 | j;‘E ” %Ilkl 10 H= o l:ll:lo
ZorE  5784.334£379.75  5023.33+258.26 0.39+0.07 1.17£0.11 2276.67£411.75 26.27+6.36
ofzkzlE  5085.001484.63  4511.00+497.72 0.43£0.04 1.18+£0.04 2188.67+326.17 25.37+3.42
gAY 1500.67+201.24 1348.00+175.89 0.56+£0.02 3.29+2.99 833.33+£102.68 28.80+29.20
o W ZEZW WAI- WSI H|
T EF3E TS TUB@g/g oA =A ki, g Aol A= obeke] 2(18.39%)
AN =A gt
2/2) (%]
a b a
3 . ] [: . ? =s .
i zorg orEEE =z Zorg OEiEE zoE
LEEHR|S SEZHX|S
I 6. 2 S3E WAI-WSI Hl



E4 v
T A2 A3 BEAAE v 2 Au X7 4 TolA g@EA, JAFA, QAo FYHeR
=7yttt
H 8 ZoE 2AEX)RFN G2 =4 =H
e AL oz Etedd PSRy ‘QQ.’S
(9) (mm) (9) (mj)
Faid 768.00 0.24 2.00%** 260.40** 5.90**
3 x 799.40 0.13 1.77 159.60 2.82
H5(g) dE(g)
70 120
65 EE 110
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55 20
- o
45 50
a0 gg sk
35 20
0
+8o 8 x a5, oy
a8 7. 2R ©2 X2l & 4=(1, )H2

o gAY WE 4 Ha
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o T=AY 9 4ol wE 24 vlu
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0.00

d 5 (g)

3 min 5 min 10 min

* 0.5kgf/cr, 502 DKz
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@=412|x1,000
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ag 12,  Malg 84

H 9 E X2lg MzHw

T L a b
A 36.79£2.03 11.66+0.96 473+1.96
A 31.891+16.76 7.80£3.96 4341142

(mg/100g) O|_|-E)k| OI- II__l
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H 10, ¥ =23 HigH 28
T ieg T4 2 s A HE e NES
EEE - - 13.89 21.78 8.33 19.44 30.56
A 5 10 11.67 21.78 8.33 19.44 17.78
B 10 10 6.67 21.78 8.33 19.44 17.78
C 15 10 1.67 21.78 8.33 19.44 17.78

(B] (9

[CHE) [A)
O3 15, digHlo E ' =EE
21 2 XE3 24 Huw
=1 25 1(q) 25 2(q) oxla SRy Mt ey
L o g o g oHd=n (mm (g) (m_J)
=1 BS 6361.70 5643.00 0.62 241 3940.20 93.60
A 5594.70 5011.00 0.61 2.26 3284.60 73.17
B 5903.60 5021.70 0.60 1.91 3626.00 85.38
C 5963.20 5388.00 0.63 2.18 3760.20 81.86




inkJ;
(0.5kgf/cm2, 100 °C, 40min)(=23:21)

a8 17, Xt ME 2y

- M= =

ag 19, EAZE Mx 1

= =
1= Lx=E Gum_A Gum_B Gum_C Sos
A 75 0.2 0.2 0.2 244
B 85 0.2 0.2 0.2 144
C 95 0.2 0.2 0.2 44

(B] [C]

a2 20, HiEHHl0f E E A2Z

B48 2021E= AFHATEDA



28 FEQ  FT2)  SEA P 8 st

(mm (9) (mJ)
A 134.60 111.40 0.75 2.89 99.20 2.82
B 517.00 473.20 0.75 2.97 385.60 11.26
C 533.00 514.20 0.79 2.93 419.20 12.06

B o2 e SEUHE TET 4 B2 cAos] AL d2Ael 4t
F5 AsAA HE S0 Webd Mar FAst] AEA XS ASAA. o dZs
A}, 3744 Aelg stel M= w @t

95Xt 12%%t

oHz|
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Aol A washH, B4 bl el bkl S elel M % U, A% 34X
LEYAE PARE FEHA,

g 8
15 \ N -
§ - -— § — —
10
5 'L—/_—
2 2
1280 FR TR TR 18% 1B FR 3 F TR oFA uFR uFH
—lE —Zi =2y —ZhE =——Zz =42

O3 23, HAF XME|E ME Hlw

Az 5=
32 fmd O Ra6or, mjpd =Y B g =: "E

— Ha
10min) (60T, 15hr) =4

= AUHE
HH Bg (0.5kgf/cm?, 100 °C, 40min)(S
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=
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Mew wmew 55 G0RE) R EF EAHA SA HA 02 RE Lo oy
© FEF goomy 2o mpg  ERA EZ 29 Jjlg Bg ©TF S

o 20.3 15 8 10.9 8 7.3 10 7 3 1 100

® 15 ¥ 4Hoj2 BEEA

T8 25 T

Hol2 7tSE

. M N RS 2B 28X

oe o TEETAT TS T
<=6 L a b (9/9) (%)

12.13 0.16 56.401+0.35 1.2840.2 6.391+0.03 4.644 45.30
(1R 4 248 7BHY B
h ) ESE BNy 24
o EEY B4R NE
oA (g, o)y drzhaGrd, A9, Y F14

Q2 (1.17mg/100g) Bc} =3k, 1138

# % Fe2 25(1.35mg/100g)°]
A%F2(0.94mg/100g), 3+d1%2H(0.94mg/100g)

wek o
H 16, E5Y YUtME Hlw (- mg/100g)
=34 e LTS NI X3 Et3tE
A o= 13931002 6514004 3.03+0.15 1341002 752+0.15
wE T oq 13874004 7144010  236+0.11 15940.09  75.04+0.19
. A 1473004 6294001  2.24+001 1141004 75.6+0.08
o

;Wl A 15404003 6554001  2.53+0.05 1264006  74.26+0.04
ST gazm 15224006 615003  2.11+0.53 1012004 7551050




#17. 338 R7|8& Hlu (E%: mg/1009)
=58 Ca K Mg Na Fe Mn P

Fuj = 17.71£0.45 234.40+4.78 67.62£2.02 557%£0.81 1.35+£0.06 1.55%£0.01 241.80+£2.86
LiE R 17.95+£1.38 266.09£7.67 82.34+£2.43 5.39+£0.54 1.17+£0.23 2.41£0.01 289.51+8.13
- g 16.48+0.61 247.27+1.44 5597+£1.02 4.61+£0.33 1.43+£0.13 1.80+0.01 219.33+4.49
;Lm Aekd 174141044 251.26+1.70 61.60+£1.82 4.35+0.29 0.94+0.10 2.12+0.05 244.21+2.46
o S 1590+1.28 201.15+3.25 45744090 5.10+0.69 0.94+0.11 1.63+0.06 178.05+3.67

% Mol A8 98 5.08g/100g, 2T 5.249/100g% 3, TEFH 4.69¢/100g, A2 4.8¢/100g, A2

5.5g/100g %= e 22 2 0f(85.3%) (2 (88.7%)7F w3k, AFE, AFH, E2 9%6%=2

(g/100g) noiEEeA roigEEE
0 (%) 96.75 96.76 96.62
8 nIDF SOF 100 88.71 85.39 I i
80 I
6 I
\ 0381 ok2 i ks 60
40
2 20 s 146
: I I , m W2 o X
22 erf nki R SME 28 2t ki HEE BME
Lo —! [ | L o — \ " [
2% 26 254 AlO|AR bl 2% 27, 254 ofURHEIH bl
H 18, 23E H[ED Hlm (E+%I: mg/100g)
-It2El
Zxu Elofal 2| Zapl -ETHE B
& n ° 0.360%0.000 0.029£0.001 1.830£0.035 0.026%0.001
A 2 0.489+0.021 0.143£0.002 1.484£0.023 0.032£0.001
- g 0.437£0.008 0.073£0.005 1.056+0.042 0.017£0.001
;I-m Aok 0.38940.013 0.056£0.001 1.166%+0.014 0.012+0.001
o o}z 0.326£0.006 0.092+0.002 1.289+0.056 0.010£0.001
H 19, 349 ot HlW (Er%l: mg/100g)
538 slaeE M@ omld oz P 35 M wad ssa
HFu @ &  173.00 39299 667.60 361.37 920.65 1429.92 287.41 48430  369.46
g o T 182.10  355.12 642.63  346.02  759.60 1231.71 258.09 428.62  345.49
_— gk 15650 328.58 57332 310.84 679.75 1055.47 235.26  384.05  305.73
;,_N Agkd 161.05 351.55  596.15 32432 766.64 1163773 25492 42521 32794
o 3P 169.50  373.63  633.53 35477  807.79 1268.12 276.48 453.69  357.31
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_,  H2 =g N o

X A A g

o] @ F 27477 456.15 455.69  301.28 638.44 366.18 65.73 150.61 101.86
wE e o 273.50 374.41 410.20  276.09 594.10 344.47 84.03 179.88 107.96
_ gk 243.08 325.96 364.52 24549 529.05 310.26 52.28 142.895 95.82
’;“}‘é} Ag 25119 377.64 396.53  269.16 569.13 33258 38.74 150.15 103.40

oAz 272.45 412.30 423.59  288.48 589.44 35210 70.11 15436 99.88

7} {to] Tapped density®] &
v sklS ), *éoﬂ*i‘* g_,ETo] 1.31, itﬂﬂ 1.3001 %L, 7‘“”'01]/\1% N 13602 7H S
SRS aFEo] 7H Fokh

H 20 53¢ 7| 4= ¥ MY Hlu

EXH XJ|4=(Kpa)  Bulk Density(Kg/m)  Tapped Density(Kg/m) Ratio
el 2 = 0.406 554.4 851.1 1.31
iy 2 0.628 478.5 783.9 1.30
L .
ag}’gl ok 0.193 489.1 821.6 1.36

gAY Sol A1 W FUEE ztel HyZES ot 1072 S B(6.DRT Bk, W
Hh oA QhAZin} inhakzte] okt

100 = QRAMZH( ) = LHFORERZH(° )
76
80 10.1 T
60
40
20
0 = =——
ERE
L omr |

2 EFEE Y AR 7 AT A0 §F FEE vaet 23 fi8d s & (845g)°] 2tH(2,398)
Hop Wokal, shAiE(824g) > AEE(G68g) > LFHUSIgeo R Wk, M 54 2 sdHE |
A (1 &o2 Eo0th



E 21 23 24 H2
E34 F=(9) 834 244 (mm) 24(9) Beld(m))
3 o = 845.00 0.85 2.23 720.80 15.76
Lk 9 2398.20 0.86 2.27 2067.00 45.94
. ShA 824.60 0.83 2.03 680.00 13.56
e Ak 568.60 0.90 2.45 512.40 12.34
i gk 451.40 0.81 1.98 362.80 7.06
Hardness
3000
2500 - punching time : Omin
2000
1500
1000
500
o
Onr anr ahr 24nr
—fiber 0% — fiber 1% fiber 5%
a2l 29 ZExY Mg H|m
Lt TSFEK(Si0|, Hio)) M2 2AM
o YW E
15 Fu)7F A (6.6%), AHH2.68%), 3]15(1.38%) 3 o] W] B} =9k e431E(73.37%)
sheFe ottt
H 22, nEE(§0|, #iol) YEEEE H|lw (=H2l: g/1009)
22 L2 Che &l x| 3|2 El3HE
&n 15.96+0.03 6.6+0.04 2.68+0.11 1.38+0.09 73.3740.17
o] 16.1440.03 5.8240.05 1.04+0.07 0.61+0.01 76.39+0.03
o RII4E
1z dojzp Wio)E ok 7] A48 2 Ca(18.69g/100g), Na(8.05g/100g), Fe(2.38g/100g), Mn(1.30g/100g),
P(229.74g/100g)7} =9k, K(263.482/100g) 28, Mg(60.45g/100g)> 44 =3kct.
B 23, TEHAK(§O|, wio|) 2I|ME HlW (T+2f: g/100g)
T Ca K Mg Na Fe Mn P
ol 18.69+2.60 263.48+9.97 60.45+3.79 8.05+0.67 2.38+1.03 1.30+0.08 229.74+8.55
wu]  1329+0.83 124.54+2.69 14.08+2.19 5794035 1.37+0.86 0.63+0.03 80.47+4.06
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o Nolig U 3 Belvs g
1 dAnjzt WulBoh F Ao]dg dEFo] 5.21g/100gE 3.54) w3k, & Ed 9 T (376.09g/
100g)3} % Ze}® o] = 3HH(746.18¢/100g)0] kTt

H 24, DEE(s0], Hol) AojMde 2 & E2ds g vlu (EH: g/100g)
10|4%(g/100g) x =
= £ Za|Hs(mg/1009) £ ZatE L0|=(mg/100
e oF <DF TOF Z2|H=(mg/100g) & Z2f |=(mg/100q)
Ehll 4.64+0.21 0.56+0.07 5.21+0.24 376.09+8.78 746.18+6.68
] 1.19+0.14 0.27+0.04 1.46+0.14 337.70+4.55 494.39+12.12
o H]E}ul ek
g2k dv|7F Wiu| R} HEE oheFo] 4u) w31, B-7IEYE, o-EXHE0] 24 =9kt

H 25 SFE(0[, wol) HIEFZ! Hlw (EH21: g/1009)
=58 2| E|=(ng/100g) HIEI-II2E YO-EIME
kel 0.24+0.00 0.02+0.00 0.69+0.00
o] 0.04£0.00 0.01+0.00 0.32+0.00

= dujelld ot HEs W

_p_‘

E 26, DFH(H0|, Ho|) J1ZEY bl@ (Et$1: g/100g)
¢H ¢H %)\3
B3Y o 5. agma S= 3= Sy End gy
BAXIA L2BHK|A oxIM
=X BofX|p (g) SHS (mm) (g) m))
il 4.41 3.82 25.00 76.40 0.93 3.90 70.80 2.70
2] 4.17 1.53 50.00 144.20 0.92 4.30 132.60 5.60

L = = |

S G FIR32%) FFE 250.99%) > FFEOS5B)EI AT, ATFL I
Pz

5(3 67%) > F=71%8(3.29%)) Fa2 23.(3.13%) <=°]Uth.
B2 3713 03B.33%) ) B 2502.2%) ) FHE(1.61%) w0, BstEe 337 2%
(715.10%) > Sa2(72.02%) > S=71%69.81%)=°] UL,



H 27, TS LotdE HlW (¢l g/100g)
=28 TR CHey x| g2 Et3lE
e vk 9.52+0.03 9.99+0.09 3.13+0.18 2.26%0.06 75.10+0.11
gz 13.16+0.08 9.55+0.10 3.67+0.24 1.61+0.03 72.02+0.43
271 10.36+0.03 13.2140.11 3.2940.16 3.3340.05 69.81+0.13

284 Aol FF2 Fa2(15.09%) Fa718(14.78%) > FaTr(11.53%) eI AL, +84
Aol o Ba718(1.13%) ) Fax0.91%) » Fa+0.76%) <ol .

50

Moldg
40
30
20
=t %
10 -
0
g2 = R e
IDF =SDF

33 30. SYET NOINR HlI

717%(0.13ug/100g) =9k, a-ERH T2 3FF2(0.795/100g) A w=okch.

THe{: g/1009)

. SEYF H|EHY B2 (

od
=54 2{|El=(ug/100g) H|E}-3t 2 El Un-ETMHE
FAT 0.05+0.00 0.02+0.00 0.21+0.00
sz 0.07+0.00 0.07+0.00 0.7940.00
271% 0.13£0.00 0.03+0.00 0.2040.01
H 29, 4= otO|eAt H| (T %)
=34 S| AE[H MIE! ot Eln OfALIZE A =2EH
a2 0.23+0.00 0.3740.02 0.33+0.03 0.32+0.01 0.59+0.01 1.92+0.03
Tz 0.22+0.01 0.4340.02 0.34+0.03 0.30+0.02 0.06+0.02 1.88+0.02
=714 0.28+0.01 0.78+0.02 0.4340.01 0.33+0.01 0.7340.02 2.7240.07
=58 EgjeH et oEal 2fo| 4l B[22 B
34 0.31+0.01 0.89+0.01 0.77+0.01  0.21+0.01 0.1840.02 0.49+0.00
gz 0.37+0.01 0.88+0.01 0.7240.01  0.23+0.02 0.18+0.03 0.51+0.02
2714 0.41£0.01 1.4140.04 0.89+0.03  0.22+0.01 0.3440.01 0.61+0.02
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=52 N 24 2 et EFET AJAE HE[2
= 0.36£0.00 1.24£0.01 0.48+0.01 0.08£0.01 0.26x0.01 0.20£0.01
Sz 0.3620.01 1.204£0.02 0.51£0.01 0.14£0.01 0.28+0.01 0.34£0.01
=714 0.46+0.02 1.5740.04 0.68+0.02 0.13+0.01 0.32+0.01 0.40£0.01
LL 84 71F, 44 X 7H3RY 24
o HFHY A
FETTATt e Fad 297 a2 SRS 24, A= 2 Mol w8t
# 30. S4E3F 713389 Hlu (EH9l: 9/100g)
Al e =4
Zxd = e HE Ao Etz4M R AkM PEIPY]
SAT|A =} PNES o O XIM [ Ne) [= e M e} [=Ne)
SR NES S NES @) S HS (mm Q) m.)
TS 4,96 3.91 60.00 159.80 0.82 3.95 131.00 5.08
= 4,68 3.63 20.33 100.80 0.85 4.02 85.60 3.40
F=71% 4.19 3.96 14.67 57.20 0.86 3.88 49.20 1.90
AE 6) I7E &8 243 MY
7t HEnt whaol V83 Hle
Nonglutinous Glutinous
rice ‘ rice
[Oryun] ) [Kohvang-cahi]
E o w Rice
Salt + Water‘
1% SEL S g Watery powder
3 2:t grinding — —
=99
¥
1+ Sieve down 4 Sieve
asonem =
-
_ 30min, 10min .AOmin, 10min |
¥
¥
RN
a8 31 AR 2 4 M2
4. sAEATA b5



Lt 2|8 SdHst
o HAAZ WE F= Hu
- A2 9T, WYALS Delete] 24N AES ST AT, WA 108 v o A
=7} 7hg ket
Hardness Hardness Hardness
3000 3000 3000
2500 - punching time : Omin 2500 « punching time : 10min 2500 « punching time : 20min
2000 2000 2000
1500 1500 1500
1000 1000 —— 1000 -74
500 500 900
0 o [}
Ohr 3nr Shr 24nr onr ahr 2anr ohr anr shr 24hr
—fiber 0% — fiber 1% fiber 5% —fiber []"/.. -— flner 1% —fiber 5% —fiber 0% — fiber 1% —fiber 5%
HAIAZE: Omin HAA|ZE: 10min HAA|ZE: 20min
Hardness Hardness Hardness
3000 3000 3000
2500 2500 2500
+ punching time : 30min + punching time : 60min -punching time : 120min
2000 2000 2000
1500 1500 1500
1000 1000 1000
500 _____,.:-_:":—'ﬁ-‘:: 500 500
v ohr 3nr Shr 2anr Ohr 3hr Shr 24hr ! onr 3nr Shr 2800
—fiber 0% — fiber 1% —fiber 5% —fiber 0% — fiber 1% —fiber 5% —fiber 0% — fiber 1% —fiber 5%
HAIA|ZE 30min HAIA|ZE: 60min HAAIZE: 120min
a7 32 MIAZ ¥ MRA T 02 FE Ha
o 5 L= 5
o fFIA FF R ATl WE =AW
g2 A 544 Algto] Aafetel wheh k=3k7F 48] dofu AFEAd ol AstE s ©el k. ¢
AzAo AolH gt fBA@AE, §4), HAGABA, 2752 242 41 A%, SHA, A,
A, WPAS BASAT WA SIS Hke RS AL 48A7 AT F ARt Z7hs)
71 N&rsto] 96AIZtell= f3HAl T2 4284.20g, 341 = 3119.00g-2 27| = Hoh 2847} S7F
shoich. AT MRAE 48K7 AT 5 SAel
8
Z,‘E 20
150
: 100 ﬁ
o _/4
“ Ohr 3hr Shr 24 A48hr 7200 96hr - Ohr 3t Shr 24hr 48hr 2hr S6hr
—ET =R 1% —FEH I 1% R8H | 5% =——R8H I 5% —0E2  —REHH 1% SEHI 1% REM | 5% =S 5%
(2EF) (2@z
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Ej2d A HEFA
(mm) ey (g p g
500 10,000
400 8,000
- ; 6,000
= ——— 4,000 .
200
2,000
100 .
]
0.00 Ohr 3hr Shr 24hr 48hr 72hr 96hr
O 3 Shr Ut 48k T2he Sk —CET — B | 1% —EH 1%
—E7 [ 1% — QI 1% —F | 5% =S| 5% (2EF)
(2gF) FEH | 5% ——qEH | 5%
e
(mi)
200
150
100
50
0
ohr 3nr Shr 24pr a8hr 72n0 96hr
—CET — | 1% — a1 1%
(2EE)
FEH | 5% ———FEH 1 5%
o5 EH = IXX|
O3 33. SSAE AlZtol E F& H|lw
(8 St3 ] ,
StEH =X|E
10,000 k- 10000 hll
9,000 9,000
8,000 8000
7,000 7000
£,000 6000
5,000 5,000
4,000 & 4000
3,000 3,000
2,000 2000
1,000 1,000
0 0
Ohr 3hr Shr 2hr 18 T2 %6hr O 3 st e e T S6hr
—ET =R 1% =R 1% [ | 5% =SB I 5% —EF =R 1% =3 1% REH | 5% ——[EH I 5%
(2E2) (528)
I
2 34, £E5YH Z: Hluw
oy -
% sug
200 200
150 150
L0 %%__ - %—‘
050 030
000 000
Ok 3hr Shr e 8 T2 96hr Ohr 3hr Shr 24hr 48hr T2 96hr
—OE7 =g 1% ——gHH 1% R8H | 5% —SEHI 5% —E7  —Q8H 1% =R 1% ST | 5% =SB 5%

(287) (BTE)

Og 35, 25E STY Hlu
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3 x| &
[mm) ki (mm) =
500 500
400 400
300 é e E
w = To— 200 T e
100
100
0.00
000 Ohr 3y Shr b 48 T2he 9hr
Ohr 3t shr 2 st T2 s6hr —rza T ———
—OEF =R | 1% ——=RHH | 1% ——S8H | 5% =——SEH I 5% (5TF)
(2EF) FEH | 5% =2 EHH | 5%
g 36, 25¢ BEY H
k=i =X|E
10,000 10,000
8,000 8,000
6,000 6,000
4000 4,000
2,000 / 2,000
0 ; 0
Ohr 3hr Shr 24hr 48 72hr 96hr ohr 3hr Shr 2hr 48 72hr 96hr
— =T —SHH | 1%—8H | 1% —gET —EH | 1%——53H 1 1%
(2gd) (BZ12)
REH | 5% =——EH | 5% FEH | 5% =—E 1 5%
a8 37, 238 iy dHlu
TskE =X|&H
4
(mJ) = (mJ) o
200 00
150 150
100 100
50 50
] 0
Ohr 3hr Shr 24hr 48hr 72hr g6hr ohr 3 Shr 24hr 48 72hr 96hr
—0E7 —R{EH 1%—aEHI1% —OE7 — 85 1% —2E AT 1%
(k=] )
FEH T 5% =——F T H I 5% ZEH T 5% w351 1T 5%
1% 38, 2% WEY Hlm
[e) =2 X o)
o Aoldf % dis FFo] e E4NT
o) Zza2Zx=2 E = = o=
Holdf U FREE A% 1%, 5%2 Wrlete] AER RS ST AT, Aoldee
o S = = 5 o) =
e 2703 A7t S718H AL, S/F 1%, 5%s H7HE B2 90A s el s 27] A=
=1 = [ v AH 5 2
Aelom, ol nE A &t P Skl Aol e R AdEe] AX e
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\:1 Z sE O =% ZaZx=2 = = 1. o) 3T :
7] 2ol At HARo| FFE Folon, SRFE AU golA= adtol A E7 vto] Al (micell)
31 Bz = = 1:] L o
274 A del slf EAF A E o] 2o B0 Ao pHETEE MIE Ae AAAA
L =
£ w7E eyl
] . 8 .
10,000 J-,.g.tg 10,000 EI._I.E._!'
9,000 0,000
8,000 8,000
7,000 7,000
5,000 000
5,000 5,000
4,000 4,000
3,000 3,000
2,000 2,000
1,000 _/ 100
0 - 0 — ——
Ohr 3hr Shr 24hr 48hr 720 96hr Ohr 3hr Shr 2hr 48hr 72hr 96hr
—EF ——dOlHF 1% ——gIZ21% HO|MG 5% =——QYTZ 5% —Ox7 —ANlR1% —Y3I21% UojuG 5% —YIZ5%
(2BE) (E2E)
I <
% 39, 88% 2k Hlw
I .
18 s
20 0
13 150
" » \H—Q_E
——
050 050
() 00
o I sir U i T it Oy 3 3y 2t iy T e
—0E7 =R 1% —%IE1% HOIHF 5% w—@TE5% —ET ——|HE 1Y —2T2 1Y 0|47 5% ———QYTE 5%
(2%8) (BHE)
ITI X o
O3 40, =3¢ T4 Hln
5k =X|&H
(mm) e (mm] St
5.00 500
400 400
e —
300 2 \__..3\\
200
20
100
100
0.00
- Ohr 3hr shr w48k 20 ahr
Ohr 3 shr 2y s Tt % iz AD[MS 1% ——m0rT2 {5,
—E7  ——AOER 1% ——UFE 1% ——H0|ER 5% —YTR 5% (E2)
(D) MG 5% = Y T2 5%
=
a3 M. S3E By Hlw
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2 5tE x|
(g) J-DE (g) =
10,000 10,000
8,000 8,000
6,000 6,000
2000 4000
2,000 = 2,000
. _4___.—-"'..-.- .
ohr 3hr Shr Mbr 4 T 9 ohr 3hr Shr ubr 48 T S6h
—OE? A0S 1%—RR 1% —OER  —MOER 1%—TR 1%
(2&3) (548)
AlQ[MEY 5% =———UTE 5% AO|ME 5% =———UTE 5%
O3 42, 23E8 Mad Hlw
. ng sng
0 00
150 150
100 100
50 Jé 0
0 _/ 1}
Ohr 3hr shr 2hr a8k Tahr 96hr one e 3 Hhe a8 72 8
—OEF AN 1% 32 1% TTHER AiEsRe—EREn
(REF) (GRE]
HO|MF 5% =——UTE 5% A0 G 55 e TEE 5%
28 43 BEY WK v
= = 1=} o) =2 B o)
o HAulF& 9 BT g fE SAHS
- o = ol= = = =1 o = = IS 5
HE W BN APAE TR Netel AF E FASAZ Brletol B S Az 5
3T =] = = = 2 = = = == 1\ = = == 1=}
AN s FANUE S50 A EAF N EEE)E 4 1%, SR FEF Y
9715 EREPES 225 5o 0
77y H7KeE 5 AR AEE SAS ol F2EE 5%Y W Bt 7Y =kt
(g}
10,000 200
9,000
8,000 150
7,000
5,000 100 _—
5,000 :
4,000 o5
3,000
2,000
0.00
1,000

Ohr 24hr 48hr SGhr

s 2T 2| s S 23 e £ 2453 EEVEY —mE 0y

562 20214z AIPATEITA

Ohr 24hr 48hr T2hr B6hr

—DHE —ET1y



1
—_——
g hr hr hr 6hr hr hr hr hr 6hr Ohr 2hr 28hr Tahe S6hr
—H —ET £ FELY —iE — ] —E T £2 FELY —iE —H —ETy E25y FEL]Y ——fBhy
Etzd M HAM MISIM
[ Ne} oo Hoo

Ad gAstA 5 AuEEES WER Albetalain) M4 9 ZetH o]t 5o HE 3ES Uk
5ot 9ol AEoRe] S8 Folhx, Al Lalslol 7|54 AELANRY FEES 718
AL ik AEO ksto] kS A= ofd fAFe MR FF X sk, ofdEeAY ol R
9] 8T T2, pH, AR o9l TANE, SEUL, AYLE SO AR oz HAEY 9
7HeEd 59 oy 7HA =24, e aQlsol 9t BA JFE etk M7 e Al
M BEE ST A, F3A 1(4284.20 g) > Aol R(3578.20g) > 2HAl 1(3119.00g) » M
GAESHA|(522.00g) > S FF(279.20g) <o 2 HE7b WOkt

10,000

9,000

8,000

7,000

6.000 =0hr =24hr =48hr =72hr =96hr

5,000

4,000

3,000

2,000 =

1,000 i i
— —_— — ]
SEHIC ) SEHEIC 1) o857 HIA=Z o[£ =59

a3y 45 MY BE 5%

(K17 7 Aol FAE § s
7t B0l Wl o o B8 T 2D

W WY A%, GERY, WA Az AL, 717, QRN AT, AR B8 AR B
SGE WA A BAZ ok Ao € AxRAL o), FuEc Jurt

H
soton, eg 7t AAWZEANA A Ut



E 31 M2lE NESM o ME bln

A
AH CHH &I 1
T [ =1 L 3 b
A7t 39.97 6.87 67.67 1.79 19.97
An)at 41.51 7.99 68.16 3.08 21.61
H 32 M2E =24
24y o
II X HY o HAET =2 k4
Bt 3= gp,  EBEY mMY wEy
g (mm) ) (mJ)
AIIEI@ -3
ke 197.00 1.23 2.93 243.00 7.02
=S
——HOj 4715 —e— 0|
Anfit 169.40 1.22 3.13 204.80 6.40

Lt Exizd S& dHlu
o 7g =

WAREG Gol 4 HAHe] G2 AhE A
AN A A oreh A 28

7:|E
200
150
100
50
N EE BN N
HIEIRIC | FO|E ol o a43=
=59

a3 47, RMzE 2

Aujite &8 A7, FHEeR Afte skl st 579 HRAEE shdle W, B-

amylase > a—amylase ) protease » lipase > cellulase =22 F&o] A=
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H 33. ©dlxz ¥ EXH|W

=5 )
=34 Ac o %M Bt HAd wEd 1. a-amylase
odo
(9) (mm) (9) (mJ) HNEIeE g =2, §-amylase

A 169.40 1.22 3.13 204.80 6.40
a-amylase  134.00 1.31 3.92 152.80 6.52
B-amylase  132.40 1.11 3.17 143.20 4.16

protease 139.00 1.31 3.11 151.40 4.62
cellulase 166.00 0.98 2.61 165.80 422
lipase 153.80 0.99 2.83 158.60 4.12 O3 48, 24Ut

—J. protease

4. cellulase

=5, lipase

T, a—amylase +B-amylase #2]o|A F&o] AdE o, S| Y
A2 Al Aol AMAE AT, WA A SRA R AA A 77t A Wit

=4
2xe  F4e __ . oEyg  mRY He o et
(9) °=°  (mm) (9) (mJ) e
== 0+
at+B 134.80 1.07 2.66 146.00 3.52

=3, +fHp+C

a+@3+P 153.20 1.04 2.57 155.20 3.94 ity

a+B3+P+C  174.60 0.91 2.66 164.40 3.90

4 apepeceniiz

at+p3+P+C

e 175.80 0.97 2.47 167.00 492 —
2t SY(XI2 of vs HY) ¥ EZH|

°© A% 2 BHYL

Hardness Cycle 1(g)

300

= 7| B0/

20 2z —e—1.8} XIS
150 *2IEQEEH
CED)

50

1X20 PR
3 5

a3 50. SEE Hlu



ag 51, M2[E #sEt

g ZE() . 3201
50000 50000 o
0.0
0o 40000 5000
3000 30000
M0 20000
- . . - . .
5000
000 000 000
g 230 gax el
SXIA
() (mi)
100 1000 10
080 800 o
060 500 500
040 m 400
= I
00 200 _ 200
00 000 000
9ax 230 L) 220
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