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Changes in acceptability to expended appearance(A, @ — @), sponge formations(Sf, A — A)

and sponge pores uniformity(Spu, ll — M) steamed rice bread according to various conditions

of fermentation factors such as amounts of added water( 1), fermentation hours(2), fermenta-
tion sources(3), added baking powder(4) and fermentation temperature(5).
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Table 1. Analysis of variance for the physiognomical properties of steamed rice bread

| Sounse of variance | df - Fxpanded apperance Sponge formation -} Unifomty of sporge pore

: 7 l Merani square » F-Value ‘ Meag sguare 7 Vij‘-rValue Mean sqruare F-Value»
Expanding chemical(EC) 1 | 34.505 **15747 5.7105 *%25.129 | 27445 **114.75
Fermentation Sourse(FS) 2 047395 21630 |3.0296 **13.320 1.1085 **4.634
Added water amount(AW) 3 0.84972 **3.8779 | 1.2569 **5.5048 | 1.0391 **4.3446
Fermentation hours(FH) - 5 ; 11255 **5.1365 | 2.6292 *11576 15434 **6.4532
Fermentation temp(TEM) = 1 | 14238 **6.4981 |3.1815 **14.000 | 6.7604 **27.889
ECXFS 2 1 0.02048 0.09347 ' 0.67234 2.9587 ' 0.30914 1.2926
ECXAW | 3| L0211 **4.6600 0.97256 **4.2798 | 1.2212 **5.1063
ECXFH 5 | 027290 1.2455 0.05214 0.22944 | 0.21698 0.90722
ECXTEM 1 | 0.9687 044209 16821 **7.4020 - 057835 24181
FSXAW .6 ‘ 0.30600 1.3965  0.46626 20618  0.36382 15212
FSXFH | 10 15058 **6.8719 1 3.7380 **16.449 29464 *12.319
FSXTEM 2 083446 ¥*3.8083 |0.43950 19340 0.30280 1.2660
AWXFH | 15 11194 **5.1087 | 2.6876 **11.827 2.5408 **10.623
AWXTEM } 3 080575 36773 |4.6739 #*20.964 4.1201 **17.226
FHXTEM | 5 20371 **02.970 . 0.66227 27383 © 063273 2.6455
ECXFSXAW 6 0.04694 0.21422 " 0.06585 0.28978 0.26012 1.0876
ECXFSXFH | 10 ¢+ 0.20461 0.93380 0.20740 0.91267 | 0.15414 0.64448
ECXFSXTEM 2 ‘ 0.06673 0.30454 0.23721 1.0439 | 057955 24232
ECXAWXFH 15 | 0.17014 0.77648 0.35585 1.5659 . 0.28418 1.1882
ECXAWXTEM E3 0 005720 0.26105 0.06706 0.29510; 0.12702 0.53108
ECXFHXTEM 5 044715 21776 0.27712 12948 | 0.33555 1.4030
FSXAWXFH 1 30 0.19809 0.90404 0.49950 2.1981 | 0.38503 1.6099
FSXFHXTEM i 10 0.74000 *3.3772  1.0008 *44041 | 0.92042 **3.8484
AWXFHXTEM ‘ 15 0.51546 2.3525 :0.73380 *3.2291 ! 0.34183 14292
Error 121 021912 : 0.22715 ‘ 0.23917

*P<0.05. **p<0.01.
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Changes in acceptability to flavour(Fl,

—A), taste(Ta, & — A), chewiness
(Ch, @—~@). springiness(Sp, C&—O)
and overall-accetability(Ova, []—[1) of
steamed rice breas according to various
conditions of fermentation factors such
as added water(1), fermentation sour-
ces(2), added baking powder(3), fer-
mentation times(4).
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Table 3. Changed in diastase activity on Ju-
ngpyun dough during fermenta-
tion

Fermentation Total activity  Protein content

time (hours) (umts) (mg)
7 0 - 19, ()8 S 1,72787”7"%77
2 21.15 1.46
4 26.37 1.54
6 31.64 1.62
8 34.29 154
10 35.61 151
12 38.39 182

Table 4. Changes in Amax of iodine absorp-
tion and blue value of starches from
Jungpyun dough during fermenta-

tion
%ermentatlon tlmes lm;x - Brlrue Valﬁé )
(hrs) (nm) at 680nm

riee 59 022

0 o886 0.208

586 0.203

585 0.202

585 0.198

585 0.195

10 585 0.194

12 584 0.191
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Table 5. Changes in protease activity on Ju-
ngpyun dough during fermenta-

tion

Fermentation Total actrivﬁityr Protein content
time (hours) {units) (mg)

0o 245 128

2 26.3 1.46

4 334 1.54

6 35.8 1.62

3 47.2 1.54

10 46.1 151

12 44.3 1.82
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Densitometer response

Retention time(min)

Fig 5. Gel filtration patterns of the 1% SDS
extracts from Jung-pyun doughs eluted
on a Suprose CL-12 column with 0.05
M phosphate buffer(pH 7.5) containing
0.15M NaCl. A ; rice flour, B ; O hr fer-
mented dough, C:2 hr fermented
dough, D ; 4 hr fermented dough, E ; 6
hr fermented dough, F; 12 hr fermen-
ted dough.
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Fig 6. Gel filtration patterns of the 1% SDS
extracts from 6 hr fermented Jung-pyun
dough eluted on a Suprose CL-12 co-
lumn with 0.05M phosphate buffer(pH
7.5) containing 0.15M NaCl. Solid lind
indicates protein(280nm). Dotted lind
indicates carbohydrate(680nm).
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Table 6. Physico-chemical characteristics of rice cultivars

Clutivars

Amylose content
Hérilééngchérlm’ 7 glutinous 7
Chucheng low
IRAT 177 low
Yongju low
IR 841-76-1 medium
Suwon 230 medium
Pusa 33-30 high
IR 44 high
IR 31432-6-2-13 high

3—1 % FHE Aeg 29 fokel ot

713 %
spwm Azg a9 WA, u A

kel Ak G Do
e e s S o] WAl g2kl 1%

FEel A o127k oded oml, Chucheng¥t &7
Awliz Al 23k Aol v] &t 7k pekal IRAT
177> 85 >IR 44>5%1 230>>IR 31432-6-2-1-3

>Pusa 33-30>>IR 841-76-12] sroisich IR 841-

76-1> FHfiel Wel 9 HF o m A FHukAlels
obf gk FUIvE vpir Rsleli dofehal
Falo e Alagh Aol WAl ek /e st

PAR T

~N

7 whAl vhepskel opubie 2 abAl 2
7ol 7} 7} Fghg] v 2] off flavour 7} J*é 5]
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ZlE vk ghay) Zleleet
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2] Y el ol
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Gel consnstency " Gelatinization
temperature
soft gel intermediate
soft gel mtermidiate
soft gel high
soft gel low
soft gel low
hard gel low
medium gel high
hard gel low
soft gel i Clow
TAl % T2 YA 49 o 2l
ol 3k8. Hko

Table 7. Sensory evaluation of steamed rice bread

Cultivars Flavor Taste
Hangangchal 0.3900"" 0.2033™+
Chucheng 0.4000* —0.4600™
IRAT 177 0.2633" 0.0400™
Yongju 0.2433" 0.1433"
IR 841-76-1 —1.3667° —0.7100™
Suwon 230 0.0667" o

Pusa 33-30 —0.0667" —0.4333™
IR 44 0.1400™ —0.5767™
IR 1432-6-2-1-3 — 0.0367" —0.2433"

R L
] 3k AlEsted o) wpof] thEk v IElE EHE
Zbell F-of kvt glalch
FHE AR NE o8 E5e HWI del ~
A e 2 A7s ehiE S4e] glo] o]
iz 75 wd vk Ad A FETbe 1%
Tl A el akzk 2dele] smylose &aFel
7bg =e IR 314326-2-139] 7b4 F9ka IR
841-76-1>IR 44 >-1%1 230 >IRAT 177>8-7 >
Pusa 33—'3()\(,hucheng >EL 7 Ak o] ol gl
Glutinus %<l g7t o] A9 =g of u}g_
bt u) el #3A-e- non-glutinus =% H3
Abgh gl Bstal A Este] A Fell
Spongeness Stickiness Overall
—2.4800° 3.0000° 0.4233"
—0.7567 0.5900” 0.1333"
0.3667" 0.9100" 0.7000°
—0.0233" —0.1533 0.5667"
0.5767" 1.0233" —(.3433"
0.3767" ~0.7100* 0.3000"
- 0.2200™ —1.1567" —0.6333
0.5100° -1.6200' —0.5433
07733  —1.0333 | —0.4333"
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. Changes in hardness of rice steamed
bread during storage times.
(@—@®) : chucheng, (O-0) ; yo-
ngju, (A—A);:IR 31432-6-2-1-3,
(A—-A)VIR 44, ((1-01): suwon
230, (M—M): Pusa 33-30, (O
Y5 IR 841-76-1, (@-@) ; IRAT
177, (A-A) ; hankangchalbyo

Table 8. Textual properties of steamed rice bread

Cultivars Hardness Cohesiveness
()

Chucheng %02 0568
IRAT 177 106 0.532
Yongju 96.2 0.605

IR 841-76-1 127 0.524
Suwon 230 98.5 0.539
Pusa 33-30 325 0.458

IR 44 286 0.537

IR 31432-6-2-1-3 265 0408

e Gunminess  Sprnginess
() (cm)
000069 512 23
0.00102 564 3.0
0.00082 58.4 26
0.00091 66.5 2.7
0.00054 534 25
0.00051 149 3.2
0.00108 154 2.1
0.00095 108 2.8
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Fig 8. Changes in cohesiveness of rice stea-
med bread during storage times.
(@—@®@) ;chucheng, (O-0):yo-
ngju, (A—A);:IR 31432-6-2-1-3,
(A=A)VIR 44, (O~ ; suwon
230. (M—-M);Pusa 33-30, (@
@®) : IR 841-76-1, (A A);IRAT
177, (O-+0) ;5 hankangchalbyo.

0.004

0.002

Storage time(hrs)

Fig 9. Changes in adhesiveness of rice stea-
med bread during storage times.
(@—@) : chucheng, (O-0); yo-
ngju, (A—A):IR 31432-6-2-1-3,
(A—A)5 IR 44, (H-WD) ; suwon
230, (O-0);: Pusa 33-30, (O
O) IR 841-76-1, (@-@); IRAT
177, (A---A) ; hankangchalbyo.
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Storage time(hrs)

Fig 10. Changes in gumminess of rice stea-
med bread during storage times.
(@—@) ; chucheng, (O—-0); yo-
ngiu, (A—A);:IR 31432-6-2-1-3,
(A=A)7IR 44, (H—M) ; suwon
230, ((J—-[3J):Pusa 33-30, (@
@) IR 841-76-1, (A--A);IRAT
177, ((O--+() ; hankangchalbyo.
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Fig 11. Changes in springiness of rice stea-
med bread during storage times.
(@—@) ; chucheng, (O—-0Q) yo-
ngju, (A—A):IR 31432-6-2-1-3,
(A—A) IR 44, (B—-W) : suwon
230, (J—[J); Pusa 33-30, (@
@®) ;IR 841-76-1, (O--O):IRAT
177, (& A) i hankangchalbyo,
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Table 9. Correlation coefficients between textural properties of steamed rice bread and physico-

chemical characteristics of rice cultivars

Characteristics

Correlation coefficients

Amylose content-Hardness
Amylose content-Adhesiveness
Alkali digestion value-Cohesiveness
Alkali digestion value-Springiness
Protein content-Loaf volume
Hardness-Adhesiveness
Hardness-Gumminess

Cohesiveness-Springiness

0.8701**
—0.8740**
0.9834**
0.9577**
0.7477*
0.7888*
0.6768*
0.9428*
. significant at the 1% level.

>

* | significant at the 5% level.
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