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Prediction of Rice Cake - Making Quality of
Glutinous Rice by Rapid Visco Analyzer
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Table 1. Effects of copper( 1) sulfate concentration on the viscosity of husked rice flour
errrr—— e ————

CuS0 1) 2) 3) 4) 5) 6)
Cultivar concentration MAX MIN LP BD SB Temp.
{Two cultivars harvested in 1992)

Mangetsu 0 mmol 95 RVU 51 RVU 74 RVU 4 RVU 23 RVU 65.9
— mochi 1 216 94 147 112 53 67.2
10 245 A 134 158 47 67.1
100 215 15 116 141 41 70.9
Shigahabutae 0 112 56 Bl 56 25 66.6
~ mochi 1 244 104 162 140 58 65.1
10 254 88 137 166 49 66.0
100 233 84 126 150 43 66.8

(Two cultivars harvested in 1993) ’ .
Koganemochi 0 mmol 138 RVU 66 RVU 95 RVU T2 RVU 20 RVU 72.4
1 201 90 137 111 47 72.0
10 230 86 142 144 56 1.6
100 215 B0 98 156 38 73.4
Shigahahutae 0 110 38 58 ' 72 20 66.0
- mochi 1 186 5 115 111 40 66.0
10 214 85 143 189 58 64.9
100 232 59 49 173 40 4.9

1)MAX, Maximum value of viscosity.
2)MIN, Minirnum value.

3)LP, Last peak value.

4)BD, Break down.

5)SB, Set back.

6)Temp., Temperature of gelatinization starting.
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Table 2. Effects of quantity of husked rice flour on its viscosity

%%

Quantity max!)
of samples DW(Cu)
Cultivar; Koganemaochi "
4.0g 138(229)
45g 170(275)
3.0g 187(333)
5.5¢ 233(383)
6.0g 227(431)
Cultivar; Shigahabutaemochi "
4.0g 110(275)
4.5g 155(320)
5.0g 171(361)
5.5¢ 167(429)
6.0g 189(458)

MIN 2) Lp 3) gD 4) sg )

DW{(Cu) DW{Cu) DW{Cu) DW{(Cu)
66{ B8T) 95(144) T2(142) 29( 57)
81(106) 123(179) 89(169) 42( 73)
B88(114) 138(211) 99(219) 50¢ 97)
106(138) 178(260) 127(245) 72(122)
110(159) 189(310) 117(272) 79(151)
38( 83) 58(143) 72(192) 20( &60)
60( 99) B&(175) 95(221) 28( 76)
59(108) 93(202) 112(253) 34( 94)
62(118) 99(239) 105(311) 37(121)
69(124) 113(271) 120(334) 44(147)

DMAX, Maximum value of viscosity.
2)MIN, Minimum value,

3)LP, Last peak value.

4)BD, Break down.

5)SB, Set back.

6)DW, Viscoanalytical values tested with distilled water: Cu, Viscoanalytical values tested with 10

mmol of CuS0,.
T)Cultivars tested were harvested in 1993.
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Fig.2 Viscogram of rice flour with water and
10mmol CuSo.: aqueous solution by RV A:
Two culitivars tested were harvested in the
Experimental Farm of the Shiga Agr.
Exp. Stn. in 1994,
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Table 3. Comparison in viscosity of some rice cultivars

n Max® mn?  rpp¥  B?Y  sp? Temp. )

Cultivar DW (Cu) DW (Cu) DW(Cu) DW(Cu) DW(Cu) DW(Cu)
Koganemochi 138(229) 66( 87)  95(144)  T2(142)  29( 57) 72.4(70.9)
Shigahabutaemochi  110(275)  38( 83)  58(143)  72(192)  20( 60) 66.0(65.9)
Hidekomochi 124(247)  55( 98)  82(154)  69(149)  27( 55) 65.1(68.0)
Hiyokumochi 99(212)  33( 69)  49(110)  66(143)  16( 41) 61.6(62.3)
Kijumochi 90(202) 27( 65)  41(100)  63(137) 14( 35) 73.7(63.0)
Mezurumochi 110(235)  48( 86)  T7(143)  62(149)  29( 57) 66.0(66.6)

1)MAX, Maximum value of viscosity.
2)MIN, Minimum value.

3)LP, Last peak value.

4)BD, Break down,

5)SB, Set back.

6)Temp., Temperature of gelatinization starting.

T)Cultivars tested were harvested in 1993.

8)DW, Viscoanalytical values tested with distilled water; Cu, Viscoanalytical values

tested with 10mmol of CuSQ;,.



HARRELRBT N

M6T  PRTHEIH

3. 3. 2 TUUVEF, HARBEIUHENR
HWARE ENAEE
=¥ vEF (F.249/ M558 193, '94)
P LBRREE BT _ERs v Eh - &
BKEE L URBEEME O W h b BEESE
B, BHEREIIHCERLA. A8 IEET
“HELD LEHRRVWEBbht, CUEE
TRERT _ERL CHhnb o MEHEEL -
QEFMS (M _WM| “C o s '93)
Fig. 3IciRT &9z, M{LPASERZ, £H
KE, WREEMX & bic, HET-EWE 2T
RS TH-7:. BEKETiZ, &%, BEBLU
BEEEIPCEDICHEBLE, Liti-1T, b
SRGEED _EMcHEEL T 5 apEsE
tEbNht, EREISI, HET_EmoRl
FELNBT 3D HHBBNET-TBAE
®T, BNENELChicHB SN RETH
5 HRP_SEREIERO LEHEEL B
LTWESLHETILENSED, 5k AER
ERHTEHADOAED AR L HET _Ems
DHBEETHILENEEEELONT.
QAT (MRS, < v £F'93)
M LBARER EET _EmML D B 7. #
BMAXTIR, BENERIEILALYESTHD, B
EH L URKNE 3D - /-, HlESENXE T,

(RVL)

& 10 15

Fig. 3. Viscogram of rice flour with water and 10mmol
CuSos aqueous solution by RVA:One cultivar
and one line tested were harvested in the Experi-

— 4
® (minutes)

BREEEGHERTI_EML 0 oPE, RES L
UBRKEEREDY» - -, AREEEET SN
Do EDBEWEEbhi, #kigiz= ¥
YEFLEBULTWE,
@ATRE1032 (KERE195,/ 8T —E1g '94)
PRI T —EE E  th b 504
HEL, vyyYyEFicELLTVE,
@AEMI036 CKEME195, HET_EE 93 '94)
FLBRRSEEE 2R W L b P PE - 1
AEKE, WMEENEE bic, BE, BEBE
UBMERIRCEB LA BRI URREE
REETI_EmME < Yy eFodiEER L
AFREIHET _EMLD PPEL LBV E
ZZohi,
@ATHMI037 (KEM195, /BT _Em '94)
B{LEASEE I HE T _Em L hbThicE <,
B H & UBRIEE &Y, - 7o, Mbihiz <
FyeFLBHLTWE XEHIHET E5E
IO bECUDBEVWLEEI SN,
@OAFERE1038 (KEME195,/ TP 5\ '93)
MIEMIRSERE ZHRP_EmMEL 0 b hicEL,
REKETOMLHRIEET _SEMi B LT
Wiz, —4, HREENE TR, BEEEXE-
fofcdh, a—7T 35— ¥iESRNBOERNS B L
EZoh, BRFELOMAMNES SN,
@KERE1041 CKEREL95, /BT —H|m 93,
'94)
HLPRGERE IEET WML o<, &
BARE T3, BREBEME, -, BES
FUBBEERILEVEEZTR L, MRS
XTit, BE RESLUCEREERIRL
D, a—7T 37— ¥EEMHRFVLEDbNhL,
AKEREL032, ATM1037H £ FAFRE1041
2, vy vEFLBEUOLANESELRL
o
@AHMI042 (CKEFmE195, BT —=m| '93,
'94)
F{LPARGIEN B & UR KX TOMLFE
REETI _SEMLRARTH-> 1. WREED
KTk, Bl REBIUBKRBEENRED
b, a—7 15 —¥EEHPPEOEES
ZLEIONS, 2hEHEOERLYD, EFEH

mental farm of the Shiga Agr. Exp. Stn. in 1993.

—fH—

i3, Bt L WRCREED TIIERMS LU



5Py FsERTsTF54¥— (RVA) ok 3 ERTRMFHOMTEKICEIT 5 ¥

ATHET _EMGES, <UD BY, BUS
Wt A ET A EFLoN,
MAEEI045 (HR2E HP_EM '93)
HEBALSER U ETI _EWL ) bE<, R
AKX, REBEEMXE bic, RESLUEEREE
HECHREL: ARERELLDBVWEELDL
ni.
OAEMI046 GEFRE2S /FHF—EHER "93)
WLESEFIIHET _EmL o bW, RE
KX TR, BE, BE BEEES b ICECHES
L. ERHERELLDBVWLFLSNL, WM
WENE TR, BREERE, - RESE
UREEEIIEMCEP k., a-T 15—
AT TR St R P =Y (A
@AFEMI04T GEFRS2E /FF_EHRE '93)
F{LBGEE EEY _ERIc B L TE <,

1, WIMEENX TR, BE BEDIURE
BhEE E bMETI _EML D SR L, ERKO
BHEARoBRIEL L BWEEL SR L
L, a—735—EFEENEVRDII, REK
Kcid, B8, RE BEEE:LICEGERL
hEEZ ORI
PLE, BREHREHOSERELT - ER, &
B _—EMOoERERMETH 5 HFEM9S OMILE
HEET SN s ERRICEAL. —h, EH
FIoEmAEREE LR A S D OFREOMLE
i3, HEP _EREVECLIBEVLOLLPY
B BVLDE THILRESSET 5 &5
Mt -f, chooZ ihd, MOMEREIRE
KX DBEBSNBZ"OC LB Shi
PEoz Ehd, RROMKERICS S MLAK
HERABICLAEEARICEH - TV, RVA%E

Table4. Comparison in viscosity of some cultivars, Jikeimochi - line and Daiikumochi - lines
M

Cultivar or mMax 33 M2 wp3)  Bp?) 8% ooy’
line DW(Cu) DW(Cu) DW(Cu) DW(Cu) DW(Cu DW(Cu)
(Harvested in 1993)
Shigahabutasmochi 108(254) 38( 82) 58(138) T0(172) 20( 56)  62.9(62.1)
Mangetsumochi 103(246) 45( B8) 65(143) 58(160) 20( 57)  67.0(65.8)
Jikeimochi59 95(261) 32( 82) 49(138) 63(179) 17( 56)  61.4(62.9)
Daiikumochi793 110(239) 47( 90) T2(145) 63(149) 25( 513  64.5(65.8)
Daiikumochil038 117(278) 42( 90) 63(147) 75(188) 21( 57)  63.6(64.4)
Daiikumochil038 109(275) 38( 86) 57(143) 71(189) 19¢ 57)  64.4(64.4)
Daiikumochil041 99(261) 40( 93) 59(152) 50(168) 19( 59)  64.7(66.5)
Daiikumochil042 109(267) 38( 87) 56(145) 71(180) 18( 58)  62.9(64.5)
Daiikumochil045 104(249) 41( 87) 63(142) 63(162) 22( 55)  65.1(65.0)
Daiikumochil046 84(230) 33( 86) 49(139) 51(144) 16¢ 53)  64.5(64.7)
Daiikumochil047 80(259) 33( 89) 49(149) 47(170) 16¢ 60)  65.6(66.4)
(Harvested in 1994)
Shigahabutaemochi 131(261) 64( 91) 99(161) 67T(170) 35( 700  68.6(70.0)
Koganemochi 221(305)  102(116)  161(191)  119(189) 59( 75)  74.2(74.2)
Mangetsumochi 172(293) 85(115)  129(184) 87(178) 44( 69)  T1.4(T1.4)
Daiikumochil032 160(272) 84(108)  125(177) 76(164) 41( 69)  69.3(70.0)
Daiikumochil036 148(258) 78(106)  115(170) 70(152) 37¢ 64)  69.3(70.0)
Daiikumochil037 159(262) 82(101)  125(170) 77(161) 43 69)  70.0(70.0)
Daiikumochil041 161(269) 85(105)  127(173) 76(164) 42 68)  T0.0(71.4)
Daiikurnochil042 141(272) 0(103)  106(170) 71(169) 36( 67)  68.6(70.0)

DMAX, Maximum value of viscosity.

2IMIN, Minimum value.
3)LP, Last peak value.
4)BD, Break down.
5)SB, Set back.

6)Temp., Temperature of gelatinization starting.

T)DW, Viscoanalytical values tested with distilled water; Cu, Viscoanalytical values tested with

10mmol of CuS0.."
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Summary

A new method for evaluating the gelatinizational characteristics of japonica valieties of rice
(Oryzasativa L.), glutinous, was examined by using Rapid Visco Analyser for breeding. The
processing suitability of glutinous rice cultivars or lines, which were bred in the Shiga Agricultural
Experiment Station, were evaluated by the RV A debeloped recently.

The quality of rice cake, which is popular in Japan, China, Korea, etc. , depends mainly on the
charactristics of glutinous rice. Specially to say, the main qualitative attributes of rice cake is relat-
ed with the charactristics of starch,

The RV A can be used to measure the viscosity of cereals. The measured value by the RVA is very
similar to that by Brabender Visco Amylograph (BVA). The RVA has the advantages of its rapidity
and high correlation with the value of traditional visco amylograph method.

The whole flour samples from 21 glutinous rice cultivars or lines were tested by the RVA with a
4.0g sample heated. The sample was suspended in 25 ml of distilled water at 50°C for 1 min; increasing
it the temperature to 93°C(4 mins); holding it for 7 mins; cooling it to 50C (4 mins) and holding it for
5 mins.

The sample with 10 mmol copper (II) sulfate (CuSO.) as the inhibitor of @ - amylase was examined.
As a result, it was considered that 10 mmol CuS0, is the best concentration as the inhibitor of a -
amylase,

Shigahabutaemochi, which is a famous glutinous rice, is used as the material of high - class
Japanese - style confection. Its gelatinization showed extendable and difficult to hard characteristics
by the low value of starting temperature of gelatinization and the low value of last peak of RVU of
gelatinizational curve measured by the RV A respectively. On the other hand, Koganemochi, which is
also a famous glutinous rice, is used as the material of packed rice cake. Its gelatinization showed the
stickiness and hard - able characteristics by the high value of starting temperature of gelatinization
and high value of maximum and last peaks from the RVA. The results showed that the analytical
values measured by the RV A of the cultivars agreed with the rumor of the trade.

Jikeimochi 59, which is a ®*CO variant of Shigahabutaemochi, showed similar gelatinizational
characteristics to Shigahabutaemochi. In many filial lines of Shigahabutaemochi, one showed the
similar gelatinizational characteristics to Shigahabutaemochi, but the other did not. From the facts
described above, I may conclude that the charactristics of viscosity appended on heredity. It is suggest -
ed that we must clean up the viscoanalytical characteristics of parental lines or cultivars before

crossing for breeding of new glutinous rice lines or cultivars.



