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Rice — Soaking for 10hrs — Drain for lhrs — Roll miling — Adding food material i

— Adding 25% warm water — Steaming for 20min. — Moulding [

Fig. 1. Procedure for manufacture of a Korean rice cake

Table 1. Texture Analyser sefup condition for compression test

option TPA post-test speed 100 mm/s
force units grams strain 0%
distance format strain time 001 s
pre-test speed 100 mm/s trigger type auto

test speed 50 mm/s trigger force Sg

-8 Aldbare

—&— Josengtondby
~d— lndika
~-0—Waxy rice
—%—Conlrol

Fig. 2. Sensory characteristics of rice cake affected
by rice type

overall acceptability o (a8t &=k, 15 hr
~O~ 51, 20 min
—&—st, 30 min
“Xcontrol

visco-dasticity cohesiveness

hardness

Fig. 3. Sensory characteristics of rice cake affected
by soaking time and steaming time
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cohesiveness

Fig. 4. Scores of sensory characteristics of rice cake with various sugar alcohols.
@; sorbitol, O malitol, ®; xiitol, A; enthritol, A; control

Table 2. Texture characteristics of rice cake affected by rice type.

Texture characteristics
Rice type - - -
Consistency(kg/ o) Chewiness Elasticity

Non Alkibare 285 112 434
waxy Josengtonil Byu 16.1 1.02 339
rice Indika 128 1.00 283
waxy rice 327 1.86 5.24

Control 121 083 2.54

Table 3. Texture characteristics of rice cake affected by soaking time and steaming time.

Rice type Texture characteristics
Consistency(kg/c) Chewiness Elasticity

_ 5 hr 183 098 334
S‘iif:g 10 hr 201 142 339
15 hr 218 155 397
A 10 min 165 086 324
S‘eta;r?emg 20 min 184 112 367
30 min 191 132 392
Control 121 083 254
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Fig. 5. Scores of sensory characteristics of rice cake with various sufactants.

@; sorbitan FE, O; sucrose FE, ®&; glycerin FE, O, succinic acid MG, 4; polysorbate T-80, A; control

Table 4. The texiure characteristics of rice cake with various sugar alcohols.

Sugar alconol Texture characteristics
Hardness Cohesiveness Springiness Gumminess Chewiness
Sorbitol 18646.2 0,660 0928 12309577 11425692
Mailtitol 17812.2 0.645 0876 11498.695 10064.947
Xylital 19644.2 0639 0922 12562614 11579.835
Erythritol 16204.8 0.645 0915 10459.022 9577 488
Control 221384 0.652 0.937 14465.206 13575.907

Table 5. Scores in Hunter' s color values of rice cake with various sugar alcohols.
Sugar aicohol Color values
L a b AE

Storage time(day) 0 2 0 2 0 2 0 2
Sorbitol 7943 75.95 180 410 9.36 933 133 054
Maltitol 7892 75.06 3.26 855 9.83 847 1.76 213
Xylitol 77.90 76.13 350 740 9.51 8.86 0.80 8.03
Erythritol 79.96 7563 291 7.86 9.00 803 052 3.02
Control 77.04 75.57 183 414 982 9.36 090 0.77
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Fig. 6. Scores of sensory characteristics of rice cake with various hydrocolioid.
®; ambic gum, O; locust bean gum, ®; guar gum, O; gellatin, A; camageenan, A, control

Table 6. The texture characteristics of rice cake with various surfaciants.

Surfactants Texture characteristics
Hardness Cohesiveness Springiness Gumminess Chewiness
Sorbitan FE 11870.3 0.653 0920 7751.022 7144364
Sucrose FE 121611 0.633 0.891 7698507 6861.580
Glycerin FE 93475 0640 0924 6088.551 5530832
Succinic acid MG 129972 0627 0924 8158836 7543939
Polysorbate T-80 124722 0.638 0907 7957.063 7233192
Control 143255 0.629 0924 9017594 8335,830

Table 7. Scores in Hunter' s color values of rice cake with various surfactants.

Surfactants Color values

L a b AE
Storage time(day) 0 ? 0 2 0 2 0 P
Sorbitan fatty acid ester |  76.76 70.00 1241 16.07 523 6.03 116 221
Sucrose fatty acid ester | 7477 7187 2447 1697 176 563 160 346
Glycerin fafty acid ester 7370 73.06 2243 1813 187 461 285 8.80
Succinic acid monoglycerid | 7643 7331 20.40 17.70 270 387 250 443
Polysorbate T-80 7542 7443 19.83 12.03 244 6.20 416 162
Control 7400 7173 1470 1895 510 440 480 3.23
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Fig. 7. Scores of sensory characteristics of rice cake with various sugars.
@; maltose, ®; lactose, A, glucose, A; control

Table 8. The texture characteristics of rice cake with various hydrocolioids.

Texture characteristics

Hydrocolloid
Hardness Cohesiveness Springiness Gumminess Chewiness
Arabic gum 9161.7 0.649 0.901 5950,088 5363.554
Locust bean gum 12604.2 0,648 0.906 8164.259 7406.152
Guar gum 10806.8 0677 0915 7322.369 6718161
Gellatin 121010 0.646 0.895 7819.995 7013.007
Carrageenan 111331 0.:649 0.905 7227765 6543.608
Control 12264.1 0.647 0931 8688.697 6272.367

Table 9. Scores in Hunter' s color values of rice cake with various hydrocolioids.

Hydrocolloid Color values
L a b AE

Storage tme{day) 0 2 0 2 0 2 0 2
Arabic gum 7420 77.00 13.35 2.05 427 8.57 1.64 440
Locustbean gum 74.63 7584 1040 0.63 543 8.46 170 171
Guar gum 7501 76.20 6,56 167 6.56 8.20 2.16 0.87
Gellatin 75.16 76.26 382 070 720 870 1.30 1.36
Carrageenan 76,53 7480 743 152 6.35 833 213 0.70
Control 7317 7387 1196 142 413 8.35 161 052
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iscorelasicity

harchess

Fig. 8. Scores of sensory characteristics of rice cake with various nonreducing sugar.
@; sucrose, O; trehalose, ®; Pac-gel, D Pac-sweet, A; maltodextin, A; control

Table 10. The texture characteristics of rice cake with various sugars.

Sugar Texture characteristics
Hardness Cohesiveness Springiness Gumminess Chewiness
Maltose 91942 0.637 0912 5730.919 5230.049
Lactose 12462.1 0.640 0.909 7979939 7253381
Glucose 132311 0.648 0.908 8586.371 7803.931
Control 140634 0.629 0.924 9017594 8335.905

Table 11. Scores in Hunter' s color values of rice cake with various sugars.

Color values
Sugar
L a b AE
‘ 4 T
- Storage time(day) 0 2 0 2 0 2 0 2
Maltose 7780 7030 270 980 746 6.90 0.90 1.70
Lactose 76.33 7093 5.35 12.65 6.50 581 376 283
Glucose 7494 7032 870 14.00 510 470 2.55 3.95
Glucose 7763 70.77 6.17 1590 590 247 1.30 510
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Fig. 9. Scores of sensory characteristics of rice cake with various fibers.
&; methylcellulose, O; CMC, ®; polydextrose, O chitn, A; pectin, A; control

Table 12. The texture characteristics of rice cake with various nonreducing sugars.

Nonreducing Texture characteristics
sugar Hardness Cohesiveness Springiness Gumminess Chewiness

Sucrose 8014.4 0.648 0.929 5182505 4816,955
Trehalose 81964 0.646 0.931 5311.844 4934486
Pac-gel 15665.3 0.627 0915 10127 840 9269.645
Pac-sweet-5 8566.0 0587 0.846 4849932 4107.004
Maltodextrin 115696 0.641 0.887 7412.396 6583.842
Control 129929 0.636 0.906 8447016 7658.046

Table 13. Scores in Hunter' s color values of rice cake with various nonreducing sugars.

Nonreducing Color values
Sugar L a b AE
Storage time(day) 0 2 0 2 0 2 0 2

Sucrose 76.50 7115 835 1219 6.09 463 233 1.02
Trehalose 76.82 7203 745 1791 263 456 5.50 2.20
Pac-gel 76.78 7250 5.74 14.03 6.80 643 038 146
Pac-sweet-5 75.26 7321 6.53 1241 436 447 1.30 173
Maltodextrin 7615 7053 573 17.23 511 381 1.60 161
Control 77.30 70.76 6.15 2122 590 248 0.67 512
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Fig. 10. Scores of sensory characteristics of rice cake with various hydrophobic materials.
@; soybean ol, ®; glycerine, A olive ofl, A; conrol

Table 14. The texture characteristics of rice cake with various fibers.

. Texiure characteristics

Flber Hardness Cohesiveness Springiness Gumminess Chewiness
Methylcellulose 6239.1 0.676 0.892 4229.869 3824.669
Carboxy methyleellulose 10694.7 0644 0922 6894.803 6358.300
Polydextrose 71626 0.651 0.885 4635717 4176,105
Chitin 8189.8 0.646 0.909 5263656 4918983
Pectin 127599 0.649 0.888 8285.382 7366.269
Control 13699.9 0.637 0927 8722.385 8086.570

Table 15. Scores in Hunter s color values of rice cake with various fibers.

Fiber Color 1vatues
L a b AE

Storage tme(day) | O 2 0 2 0o | 2 0 2
Methylcellulose 76.36 7367 1085 12.86 396 520 2.50 170
Carboxy methylcellulose | 7933 7243 102 9.86 753 273 021 2.36
Polydextrose 79.00 7156 0.60 11.20 7.00 414 073 1.33
Chitin 7922 7167 0.96 1115 767 3.26 030 3.60
Pectin 7954 7470 110 1271 761 595 063 225
Control 7883 7273 16.70 1092 429 345 3.02 194
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Fig. 11. Scores of sensory characteristics of rice cake with various starch sugars.

&; isomalio 08, O; fructo 08, E; paratinose, 0O; cyclodextn, 4; reducing molasses, A; control
Table 16. The texture characteristics of rice cake with various hydrophobic materials.
Hydrophobic materials Texture characteristics
Hardness Cohesiveness Springiness Gumminess Chewiness
Soybean ol 183035 0.652 0.928 11958712 11116,104
Glycerine 20263.6 0.641 0921 13000561 11982102
Olive oil 192415 0.649 0.905 12497 302 11321.786
Control 23690.9 0.640 0.937 14755648 13925312
Table 17. Scores in Hunter' s color values of rice cake with various hydrophobic materials.
Hydrophobic materials Color values
L a b AE
Storage time(day) 0 2 0 2 0 2 0 2
Soybean ol 78633 72.200 7433 18600 8.133 4666 2.600 4133
Glycerine 79.766 72733 6.266 17,166 8.833 6.300 2.266 4,100
Olive oil 79.933 73800 4133 15.000 9.166 7800 0.600 4,066
Control 77.033 75566 1.833 4166 9833 9.366 0.9500 0.766
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Fig. 12. Scores of sensory characteristics of rice cake with various enzymes.
®; a-amylase, ®; f-amylase, A; glucoamylaset+pullulanase(GP), A; control

Table 18. The texture characteristics of rice cake with various starch sugars.

Texture characteristics

Starch sugar
Hardness Cohesiveness Springiness Gumminess Chewiness
Isomalto-oligo saccharide 101139 0.644 0915 6516.078 5963.020
Fructo-oligo saccharide 9689.4 0.645 0919 6257287 5758.022
Paratinose 147979 0.639 0922 9468.567 8766.076
Cyclodextrin 7356.0 0.645 0.907 4395.367 4153651
Reducing molasses 94198 0,631 0,909 5942.993 5404863
Control 12296 4 0.637 0927 8447016 7658,046

Table 19. Scores in Hunter’ s color values of rice cake with various starch sugars.

Starch sugar Color values
L a b AE

Storage time(day) 0 2 0 2 ] 2 0 2
Isomalto-oligo saccharide [79.13 7393 590 17.01 659 453 1.26 493
Fructo-oligo saccharide 79.23 73.06 553 9.23 6.90 6.67 0.60 1.06
Paratinose 7879 7310 6.96 15.26 700 700 0.87 3.70
Cyclodextrin 78.10 7443 514 1254 693 6.73 022 2.06
Reducing molasses 79.00 7413 6596 11,37 6.43 570 1.10 420
Control 7496 7440 5.77 1493 576 474 445 395




Fig. 13. Scores of sensory characteristics of rice cake with various excellent materials.

@; glycerin FE, ©O; trehalose, #; methylcelulose, 0 maltose, 4; Samylase, A; control, % mixure
Table 20. The texiure characteristics -of rice cake with various enzymes.
Enzymes Texture characteristics
Hardness Cohesiveness Springiness Gumminess Chewiness
a-amylase 9554.8 0.587 0873 5602.702 4892.605
B-amylase 105082 0.655 0.902 6847650 6372.894
GP 125441 0.649 0915 8303.057 7597.039
Control 14719.1 0.655 0.924 9641.207 8911572
Table 21. Scores in Hunter s color values of rice cake with various enzymes.
Enzymes Color values
L a AE
Storage time(day) 0 2 0 2 0 2 0 2
a-amylase 7157 7747 427 444 535 8.85 082 0.96
B-amylase 76.82 7798 2.67 346 451 9.37 069 051
GP 79.66 7170 3.66 723 9.93 573 103 523
Control 77.03 7556 183 416 983 9.36 090 077
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Table 22. The fexiure characteristics of rice cake with various excellent materials.

Texture characteristics

Starch sugar
Hardness Cohesiveness Springiness Gumminess Chewiness
Glycerin FE 113310 0.651 10922 7381.363 6807.806
Trehalose 107831 0,654 0.909 7050597 6412688
Methylcellulose 115104 0.648 0.917 7456.936 6832.765
Maltose 127781 0.653 0.925 8516.737 7721987
p-amylase 10508.2 0,655 0.903 6847 650 6372894
Control 144776 0,654 0.933 9406.567 8782.794
Mixture 77871 0.650 0.927 5312125 4970.369

Table 23. Scores in Hunter' s color values of rice cake with various excellent materials.
Excellent material Color values
L b AE

Storage time(day) 0 2 0 2 0 2 0 2
Glycerin FE 7493 7736 1651 9.16 404 6.80 401 306
Trehalose 7483 7288 14.63 1163 4.03 78 3.20 183
Methylcellulose 75,00 74.00 1436 6.68 413 856 2.53 0.35
Malfose 75.02 73.36 11.50 13.18 552 8.15 1.66 042
B-amylase 7477 75.30 1525 10.26 430 773 1.16 140
Control 7496 7297 12.47 1795 410 423 2.06 033
Mixture 81.20 7385 1093 1237 936 7.80 1.53 210




1L

12,

13.

14.

15,

16.

17,

18,

18,

20,

AR

22,

9 kalEnd uA =
Technol, 17(4), 245~247
ARE, A, A, AL, ot AYF
(1996a), HAEAL] wslof FETEFA A4
=7 #XE 9%, Kor. J. Food Sci. Technol,
28(3), 552~557

%38k Kor. J. Food Sdi,

‘I

Txﬂﬁ ZAAL o)A, Awa(1996), FAES

RAPRG « M ]

A AE o & 1_—9} EﬂTTr H7} A7 EA
lx‘_?:}' Kor, J, Food Sci. Technol, 28(2), 306~310
uhol g, 2w 8], Ee(1992), &9 FRAITH
g HHY &4, Kor. J. Sec. Food Sci, 8(3),
315~321
UFA$-(2000), | H ol AES XM AR F

o dojube k3l JEE wAE 7154 A
FRAMEY &, Ay e AHAatehg
=i

WEA A%F, A2E, ddd, 2941997
AAZAY QAR viAe FEFEY o
8k Kor. J. Food Sci. Technol, 29(5), 939~946

$&2ul, o]Au](1994), Bacillus polymyxa No, 26
o AAE 25 famylased ]SS Ho
oA 234, Kor. J. Food Sci. Technol, 26(4),
459~ 463
&8s, e, g3, d5H(1997), e
Agel Hobel mE g ksdAEH,
Kor. J. Food Sci. Technol, 29(6), 1213~1221
A, AEd, BB (1999), FEFo] UAE
o 33 9 k3t Ae 43 I Ko Sec.
Food Sci Nutr, 28(6), 1251~1255
FAA, EF(1975), WA Aro A
(D), tisr A SR, 13(3), 267~277
FE2H2000), FEH7IE] wWE HHe kg
o] &8 o3 Kor. I Soc. Food Sci, 16(5),
402~409
ol N ¢, od(1994), &3} %51:‘)1:75_%91 g
Lo viAe 2E 2 F K
J. Food Sci, Technol, 26(4), 370~374
ol=o], AFH(1986), B FHo| BE 9
4719] #53 BA, Ko J. Food Sci Technol,

24,

26,

27,

28,

30,

31

32,

33,

ol R, FHEH19), 1 Aol 2AH
hed

Tt vlAE 9
Food Sci. Technol, 26(3), 288~204

o] o}, AH2001), &Y FTFH Mg
of ME FHY FHEA, ¥z Hs,
17(5),

ol&A(1999), AEEF AeH vFF FY
8 AA|, =z ReE FA g EAE,
295, 72~87

A<, $9174(1999), Hydrocoloid®] H7b7h &

7HE wkEe) B4l mlAlE 93 Ko J Scc.
Food Sci, 15(3), 203~209

FAA1966), AR Feldo] R ksl &
g A, AAWHEE ek A =E
FAA, olRE, olAE, WHF(2000), Sodium
stearoyl lactylate?} ol 2 HElAo] ATHE FA
2 BHE T3 kst PAE g Ko
J. Food Sci, Technol, 32(3), 500~506

A, PYol(1992), ZAZA, Guar gum

Polydextrose E7}oll o8 wAr]e] ZZEA
H 3} Kor, J. Scc, Food Sci, 8(3), 333~341
HARy, A gGoH(1992), Holdf 7ol ogt W
471l EA3wste] &g A, Kor. J. Soc. Food
Sci, 8(3), 281~289
A, AIE4(199),
Sef WA=
28(5), 904-909
Akers, AA. and Hoseney, RC.(1994), Water-

soluble dextrins from @-amylase treated bread

@ A7 AR
a8k Kor, J, Food Sci. Technol,

and their relationship to bread firming, Cereal
Chem,, 71, 223

Baker, L.A. and Rayas-Duarte, P.(1998),
Retrogradation of Amaranth starch at different
storage temperature and the effect of salt and
sugars, Cereal Chermn,, 75(3), 308~314

. Bean, M.M., Hanamoto, M.M.,, Nishita, KD,

Mecham, DK, and Fellers, D.A.(1977),
fortified wheat-flour blends, IV, storage stability

Soy-




146 - Kl

35,

36.

37.

38,

39,

40,

41,

42,

(H10%! 2002)

with several surfactant additives, Cereal Chem,
54, 1159

Bulkin, BJ, Dea, ICM, and Kwak, Y.T.(1988),
Characterisation of starch retrogradation using
raman spectroscopy, In Gums and Stabilisers for
the Food Industry, Phillips, GO, Wedlock, D.J.
and Wiliams, P.A.(Ed.), Elsevier Publishing Co,
New York, Vol3, pp.485~496

Fredriksson, J., Silverio, J., Andersson, R.,
Eliasson, A.C, Aman, P.(1998), The influence of
amylose and amylopectin characteristics or
gelatinization and retrogradation properties of
different starchs, Carbohyd. Polym, 35(3), 119~
134

Gerrard, J.A.,, Every, D, Sufton, K.H, and
Gilpin, M.J.(1997), The rde of maltodextrins in
the staling of bread, J. Cereal Sci, 26(2), 201~
209

Hellman, N.N., Fairchild, B.
F.R.(1954), The bread staling problem;
Molecular organization of starch upon aging of

and Senti,

concentrated starch gels at various moisture
levels, Cereal Chem,, 31, 495

Hibi, Y., Kitamura, S. and Kuge, T.(1990),
Effect of lipids on the retrogradation of cooked
rice, Cereal Chem,, 67, 7~10

Jacobson, M.R.,, Obanni, M. and BeMiller,
JN.(1997), Retrogradation of starches from
different botanical sources, Cereal Chem., 74(5),
511~518

Jang, JK., Lee, SH, Cho, S.C. and Pyun,
Y R.(2001), Effect of sucrose on glass transition,
gelatinization, and retrogradation of wheat starch,
Cereal Chem, 78(2), 186~192

Kainuma, K, Matsunaga, A, Itagawa, M. and
Kobayashi, S.(1981), New enzyme system-f-
amylase-pulllanase. To determine the degree of
gelatinization and retrogradation of starch or
starch products, J. Jap, Soc. Starch Sa, 28, 235

43,

45,

46,

47.

49,

50,

5L

52.

. Mua,

Kim, H. and Hill, R.D.(1987), Effect of
cyclomaltohepatose on amylo-lipid complexes
during wheat starch pasting, Carbohydrate
Research, 170, 215

. Lai, HM, Jeng, ST, Lii, C.Y.(1998), 170 NMR

and DSC for studying quality of taro paste as
affected by processing and storage, Food
Sci.& Technol, 31(1), 57~63

Le Botlan, D. and Desbois, P.(1995), Starch
retrogradation study in presence of sucrose by
low-resolution nuclear magnetic resonance, Cereal
Chem,, 72, 191~193

Mettler, E. and Seibel, W.(1993), Effects of
emulsifiers and hydrocolloids on whole wheat
bread quality: a response surface methodology
study, Cereal Chem,, 70, 373~377

Mettler, E. and Seibel, W.(1995), Optimizing of
rye bread recipes containing mono-diglyceride,
guar gum, and carboxymethylcellulose using a
matuwograph _and an ovenrise recorder, Cereal
Chem, 72, 109~115

J.P. D.S.(1998),
Retrogradation and gel textural attributes of comn
starch amylose and amylopectin fractions, J. of
Cereal Sci, 27(2), 157~166

Perden, A A, Siebenmorgen, T.J., Buescher, RW.
and Gbur, EE.(1999), Starch retrogradation and
texture of cooked milled rice during storage, J.
Food Sci, 64, 828~832

Shin, M.S.(1991), Influence of water and
surfactants on wheat starch gelatinization and
retrogradation, Kor, J. Soc, Food Sci, 23(1), 116
~121

Silverio, J.(1997), Retrogradation properties of
starch, Lund Univ. Dissertation

Wang, Y.J. and Jane, J.{1994), Correlation

befween glass fransition temperature and starch

and Jackson,

retrogradation in the presence sugars and
maltodexring, Cereal Chem. 71, 527~531




o4,

55,

6.

57.

HEA] HP, EH?EU = B8 5219890002198

S8, 243 (19%), Ho AMzwd, diavl=
B3] 5 21996-0006566
FA A MEEFeH(1986), HEE AEY w3

AR, = —tﬂ— 19860000236
AEF DA QT EE 0B E(2000),
ARA EHH2ERA (T 5537
2000-0070439

.8}%4%7H%‘°5%L%(1997) HEAG R 715%7)

S ER ES TR LT
0009584
B71019%), 9] =WAE ohLIAATH
$94 242 2 7 AZHY, QINI =4
5%

1996-0004447

E& 711997~

g, 2000, FERLY BT &8,

- LS

ol o} A}, pp33~91, pp.l02~121, pp.ld2~
198




