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Studies on Physicochemical Properties and Cooking Behavior
of Akagome, a Japanese Native Reddish Round Rice (Part 2)
Cooking Conditions for Akagome

Noriko Ogawa

Depariment of Nutrition and Food Science, Gifu Women’s University, Gifu 50125

We cooked Akagome with an electric cooker under two different conditions, and compared
their quality. The following results were obtained.

1) For the purpose of raising water absorption, the temperatures of washing and soaking
water were 25 and 30T, and the water volumes added to rice were 1.4 and 1.5 times,
cooking time being 25 min, and the period of “Murashi” being 10 min in an electric rice-cooker,

The quality of cooked Akagome rice was compared with the cooked Koshihikari rice under
the same cooking condition. The hardnesses of cooked Akagome rice and cooked Koshihikari
rice in 1.4 times water by volume added to rice were 4.85 x 10‘ and 3.64 x 10* Pa,
their degrees of gelatinization were 80.1 and 85.0%, and their water contents were 59.2 and
63.5%, respectively. The scanning electron micrographs (SEM) showed starch granules on the
surface of cooked Akagome rice.

All the conditions used in the study did not improve the texture (hardness), the degree of
gelatinization, and the SEM of surface of cooked Akagome rice.

2) For the purpose of softening the cell wall of starch granule, Akagome rice cooked for 8.5
or 9.5 min in the pressure cooker and allowed “Murashi” for 7 or 10 min showed palatability
by the sensory test, the texture (hardness), degree of gelatinization, water content, SEM of
surface which were most similar to those of Koshihikari rice cooked in the electric rice-cooker,
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R OREIRE, MKESHOMRIZRIZTEE
WCDOWTIRE bAsh EREMEE, B, BLE, H&E
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D) RERF K200 g ICREBEREFIROEETH
BHEEAK200ml 2z, 20 BOBHIZ L Y IFKEIT
W, L TKkET -2, ZOkEELY 3EIIT- 2.
Tk, KEZBDAHDIDOKEETHAHEE10cm,
EE11L.7cm ORNEICAN, KL, 1RMERER,
EEAEAKHES (KEZEXAE RF189) T257H
mEL, 105MES L. KB KOEREIIHL
T 1418, 1.54%, HkBLIUREEREIZ25C, 30T
IZDOWTHRES L 7.
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FMAE—F480 mm/min, AP HAEE— F 5mm/s,
JEREE 10% & 40% THr o 7=,

iv) #i 1t B : &S LEZOHOBLE % glucoamy-
lase - I X Dl L7z, BICHEIZ, EERTHEL
LT Va—2%Hwv, VEF— - ALV VEIZLY
HH L7 ABofERFER, fzFr7ra—n
HCERL, H¥9A74 05 —TRI|A:8%, RiE%
IFNVTNI—N, T—FLTHELEZDDERITE
BLITo 72,

v) REEE  AOLERZROKRE 0.1M ) VBRRE
W (pH7.2) THREL, 1% 7NV VT IVFL FT
BEH, 50~100%TF LT Va—VTRAKL, BER
HEIRKE (JCPD5) CTEBR S, EEMESH
(DOTITE ) #&A5 L72#%, (4 v%i{E (JFC1100)
LY EEEET, BEFERL L. BgEIRok
H#E2 EEBE TR (JSM-T300) 12X hiT- 7.

vi) KoER AL LEROKROKGE LY FEMBR
BRI hRD 7.
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HRICE DIRMEMIC X VIKRKEIT, AKRELTX
WRBFESN L OZ =ZMERIRL /2.
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1) kEEM)ERMEE
) BHK, KKk DERFBILIUOHRRBORERE
MR2CTHMAKEN LA4BEOBOKE LX) BEEEX
W Fhd 239 TH Y, 5B HREFROETKR
EENVEERERIIEEE (p<0.01) Fhhoiz
(%£1). 72, HXDBIUHRKBEORERED 30

COBAETDH, RROKE LAY BEEFE, 25Co
REFMLTHo7. MAKED LSEOROKE LAY
HEERIE, 2.48L%20, L4BOMAKEIZHERT
AE (p<0.01) IZKEL o725, S ABREMRK
DOETENIRL, F2, BEORE L) EEMEFE
NOEEII o,

2) ®m 2

HREHEKRF B L PHRKREOREIREAS 256C, M
KENF1.44% (LT [25C-1.4 ] &95) B

£1. WREE, RERESLTMAKESRKRFEOWERICKIZTTEE

. oo % R
k- RERE KR e iz (Pa) _
CL () ($5) & LAY ER () ERR% (100 EEEW% (x10°) BLRE (%) K& (%)
VAP S 25 1.4 2.392°£0.006  4.85°£0.86 3.16°£0.08  80.07°£9.23  59.22° +0.44
25 1.5 2.481°£0.001  4.83°%0.18 2.87+0.26  87.66°+2.10  62.96°=0.85
30 1.4 2.386°+0.005 4.63°*0.07  3.03°°%0.07  87.07°+3.08  58.41°%0.13
30 1.5 2.489°+0.004  3.78"0.33 2.52°£0.02  84.02°+2.04  63.36"+1.04
VRS 25 1.4 2.387°£0.002  3.64°£0.22 2.26°+0.11  85.01°+4.14  63.57°+0.06
25 1.5 2.489°%0.002  3.11°£0.23 1.66°+0.28  85.28°%+2.21  66.91°*=1.26

i SEDOFHE «+ EEFEEZ AT, WEOEHRSEOFEHME + BERETHD., BRLI2TV7 77Xy MIZHED
HRIZBWT, BL22RBMT1% UTORBRRCTEEENEHDH I L 2RT.

1. MEBEAPELIFRRFOEEE FEMHEEIC X 2 EmEEE 10 um
EEEFHEMEREENS  MABE 20kV, /FEHERE 20mm, EF70—A4 12nm, 531,000 fF. <KX, RERE-
MAKE> A:25C-kERD 1.44%, B:30C-kKkEED 1.44%, C:25C-kEE®D 1.51%, D:30C-kEED 1.5f%.
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1.54 (LT [25C-1.5]1 ¢%2) THRELI-KL,
BEEE 30C, AR 1448 (LT[ 30C-1.4 ] &
T5) TRELEBOHEOTE XX, EHEK 10%DH
BH54.6~4.9%10 Pa L (ZIZRI LTS Th o 7295,

mEAH30C, KR 1.5 THKREK (LLUF [ 30C-1.5 |
E95) Lo EE, 3.8x10'Pa &Rk
REBRMFICHRTEE (p<0.01) IZ®KS o7

(£1). LH»L, E#HEL0%TIZ30C-1.5 Dk
BMOEX1X2.5%x10°PaTHY, I 5LKEDWEE X
DHIPAEE (p<0.01) IZBNMETH o 7.

3) # 1t &

HAKEZ KD B LOERKRBEOBREIREA 25T & 30
T, MAEZ 1.4BB LU L5 THKRE L B0
B, 80.1~87.1% T, HKHBLHTOMLEIZIX
FEZE (p<0.01) iZhdhol (£1). T2, 95
HLARROBLE L ORI EVIZ R 2o 72,

4) KoEg

FAk%E L4EOMKER TREL HOHFOKG R,
58.4~59.2% C¥kH B X K BOREEEDE N
WEAKGEDEIRON o (K1), 1L.54%
DOMKEDBFEDEDO KRG EIE, 63.0~63.4%L %Y,
LAGOMKBRIZERTER (p<0.01) 1%L, &
i, 9 2 bLRDOEEEFOHKRPB L PR BORER
EA25C, L.4EOMKEBETHKRELBEOKTED
63.6% & ZIZR L TH o 7-.

5) RHEMEE

RARE TR T B X UBRBOREIRED 25T & 30
T, AEZ 1L4EBI P LETHKRELBOHED
RAOEXETEMEGR LK 1IIRL. BEE&MGE,

B 2.
EEBFEMEBESL  MEBE 20kV, /FHEM 20mm, EF 7o —4 12nm, 51,0008, <pk, BiERE-
kB> A:25C-kERD L 44, B:25C-kEED 1.54.

IRERERMA R 5 ) B2 HMOEEE TR L 5 REHE

I EIE 20kV, {FEIFERE 20 mm, BF 70— A%
12nm, 1,000 fEDBRTIT-7. Thi b 25C-1.4
DOFRKHFDO SEM 4 (H1-A) 121X, TARAKMNE
EHEELTEBY, Zhud) 2 HRKGERE TR 10
SREBLTH—BTARANIELEL, ELITHL
PRTLTORWIREBE X PABETH -2, 30
C-1.4 OFkHIT (K1-B), 25C-1.5 DKRKEK
(B1-C) LHRTRABEIZ LSBTV ANTA
RANOBIA o7z, LEL, TARANOHFE
BROLN., ThH60 SEMgIX, 5 52b%% 25T
T, L5EOMABRTMEALLZFED) 2HKME X<
7 SEM 8 CH-72 (K2-B). 30C-1.5 DFEKEK
(H1-D) okm#EEL, MoOKEKLEGLIIRELY,
Mo BEEEEZ L, #0235 L) 2BEXROH
7o. THIIKRE B SHOREEEIITARANOR
ILETHEEOEVDISEZBOERAEL S L W) HRH
LY DERVELIEALTIREDDLDTHLHEZZS
nr-.

(2) KEEFEPREOBRICRIZTEE

1) REEXN)EEREE

FEH#Z AT, MABRIXROERD 1L4BRET,

InEAEER] 8.5 43, A O LK 7 47 TIREK L 72 7K AR,

INEAEER] 9.5 5, S LR 7 57 TIREK L 727 KA,

TZLEEH 9.5 4, O LEER 10 5 CTHRER L 2R KK
DKE LX) BERERIZVTIRD 2.36 15T, KESE
HIZXBEBE NI R0 (XR2). /2, Zhook

X bAth EREERIX, Bk, REERE 25C, Xo&E
BED1LAEONMAKBTHKEZ L7729 55 KBO%kE b
MY ERERD 2.39LIZIZF LETH - 7.

§
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HRAROREIIEIZB S BB (52 )
£2. ENRIC L BRBEHBOECHPFABROWRICRIZT

k&
I

L4k
8.54r (34%) 9.54r (44) 9.54r (447)
RN\ EOLEH 75

1445 1445

75 10 &

Mk EH Y ER (F5)

2.360+0.000 2.355%0.006 2.362=0.005

W& (Pa)
JEHEE 10% (X 10*)  4.42+0.56  4.38+0.40  4.38x0.60
FEME® 40% (x10°)  1.58+0.25  1.86+0.16  1.43+0.16
BULE (%) 84,35+3.71 87.46+3.36 86.35=0.66
KoE (%) 63.65+0.12 63.70+0.30 63.90+0.21

i 3EOTFHE = BERELZRTA, MSOHE IS WOTFHE
) NOBFI RS I 2 7 3.

tRERETHD. " (

B 3. FENSIC LY R HKESMETME L LRRFOEEETHMFEIC L 2 REHE
ARBETHEMEBRESNE MEEE 20kV, /FE)EM 20mm, BF 702 —24 120m, ¥ 1,000 f5. <HARH-ZOL

BEI> A:8.54-74, B:9.54-74r, C:9.54-104.

2) WM &

FEJISRTMEL L7 RORKFDORE S, EFHEEK 10
%Tix, 4.4x10'PalcZi b, 9 B bREERETM
ML) BLERBOWED 3.6x10'Pa 25 L1
Motz (£2). LaL, EMEA0%DGEIZFRKE,

(535)

IBLARBFOWE (R 1)ZFNRFN1.4-1.9%10°Pa,
2.26xX10°Pa &2 ), FRARFOWS L) 5 HRFDHE
XKIDIEShh ol
3) Kt E
JENSTHRER L 7-REDOFRKRFEOBLE R, wWTho
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£3. FEISRCE VB2 MBEMTHELRXK
HROBERERESE
RSt NANVE ERER FALAK
IBEER &S LEH (&) (%) (%)
8.5 % 7% 4
o5 15 D 9 5
9.5 % 75 4
9.5 4 10 4+ 20 ’ 5
8.5 45 745 4
0.5% 104 20 7 3

SUDEFED 84.4~87.5%TH D, MEAKMB LY
ALBHSRL2RBHFEOBTEVIZ P o7z (R
2).

4) KoEE
JFEI#HTHRE L 2R DHOKGRIE, 63.7~63.9%
THEE X OE LSRR 2 2KEHEOH TEVI
%<, Thid, ) BbLX%E 25T THEK, BEL, 1.4
BEROKEMALT 2 SHERKLETMHAL TR
BIBLERBMERMUEL SVWOKFETH o7 (F2).
5 KHEMEE
JEAI8BTINEL L7 OFRKERDO KA DO ELEFHMH
WA IR LIz, MEREM 854, O LIFHT7
L nEEER 9.5 4, S LEM 7 5OKRFEMEICE
DN OoNTHRAKERD SEM & (B3-A, B) i, 95
bHk%E 25T Tk, BEL, L4EONMKETMEL
72BED S BHKBE LM SEM 1 (K2-A) Tho
7-.

6) ErEKRE

INEBER 8.5 4, A O LKEH 7 45 & nZkEi 9.5 77,
AOLEM700oRBEGICEIVELOREFRFAD
FRARFUCO VT EFBRIEFEIC L ) ERELZTT-
ToRR (F£3), 208 IR TELD, Zhid

No. 6 (1995)

BEELRBENTIEIRL, /2, BHUTELIZDH DL,
INEREERE] 8.5 4, A O LKEM 7 52 X KL H»S
BONTRKBEIFAZNIZ 44, IMBBER 9.5 47,
Ao LRFH 7 5L AREEHE» S/ ONRKREKZE
FARANISAT, MBEZAELRETII 7. £
7o, TNERBFR 9.54, O LERRI 75L& BB 9.5
o, O LKMHE 10 7 OKRBMEHFICL 2HRAKRBOMB
X OB 8.5 4, &S LB 7 4 & BB 9.5
G, S LEER 10 M X 2RO MIZ S BRI
Eixhholz, ITRED, MEARERH 8.5, Kb LK
7 5 L INBhIER] 9.5 4, 785 LR 7 4 & INEREER
9.54r, S LM I070=EHOKEEMBICLY
B L 72HRKRBEOBIITERMICEELEN W &
Whhrotz, Fiz, B HKBEME TR L 72RKEK
129 2 5 RMICHRTVWTNRBEE (<0.001) I
BEV & HIHT S 7228, FRoRERE 9D B BREBFOMICIEB
WL EICIIEBLRE I eh o7z (FR4e).

4. % ¥

Fk % BLRIRBZR THEZ 1T - B, 30C TOEK,
BRERE, KOEEO L5 EOMKEDOKFEMTIZ
FREFEOMKE LAY BERIZD 2B KK (25C-1.54%)
ERILTHo7A, BEIE) S HRBUCERTHEL,
WMEAWBETHI LI TELh ok, Bk, RIERE
30T, MIKE 1.5 TR LZRKREROKGE & Bk,
BIEEE 25C, MAR LABTKRELD 2 HXKK
DRFEIF 63%EIZIZELERY, MAEZEL
T 52 L TRANDKGSBINAMEHAE L7245, MBI OWE
BT LD TE LD o7, THIIFRKROTARAIR
AR LIZL <, BELIZO W OICERKHEE
TRBROEEFTOh b2 ELZONDE. ZO
LRI 12X D, FRITMBAPINEK L BRERES
I BHKEB LTS, RRBARPRERALDOT

4. HENWMILYRLIRBEHTRELFKREFE 5 5 b RBOEEREER
w | & # BOEEZLA BoLwlEIAK
XKoME¥ Nz B OMERE Ao LEH (%) (%)
® KR E H $H  87H 75 18*** 9
) BBEK BRKME 25 4 10 4+ 2 11
& K E Hh #9555 745 20%** 6
I BBK BRIKKR 25 43+ 10 5 0 14
* K E N O# 955 10 4+ 18*** 6
I BHLK BRI 25 4 10 4+ 2 14

T KoK - BIEIRE 25T, REEEM 1N, kR RKOFEED 1445, ***p<0.001.
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RAKROREIEMEICE T A% (8 2#)

ASAMBESNIZ) 2B KRE D HRPBBETH o722
ERD, I BLRICENTRAMESENERTHS S
ENBSNIRY, BEICLAKBEFETIEISS LS
Lo ERDICZ DIl wZ b EHRHELIZE
E—H L7, BERETMELZHEPOKDE, MAE
ORI L Y BHARIIWMT 525, TASAMKYS
BILT 57D DFEEKEVHIBTIIHELETE L7
EEZZONA. WK, BERE25C, K& L4
BETENREHCKE 2T o 2 RKEOKGTEIZ
63.7~64.9%TH Y, BK, REERE 25T, k=
LARBETERETKRE LT 729 5 HKRED 63.6%
EIEBRFALADETH 7. BMEIIFEHEE 10D
BIIFRKERUT D 5 HRBUCH R T - 72788, EMX
40% DB EEIHRKREIL D 5 B REFUTERTEKRS 2o
7o, THEARREAIRON & I L T3 R %
D, FEET KRG ORERLEIAME L TARAKR DR
BORLLE R EDERPEZLLNS.
JENTRERZAT o 7R KD X139 5 B KIS
HRTHEro728, ) B5HRBERUMOKGTERE
HEEZRL, $72, BERRETIE) 25X EA%D
BWLETHo7z. ThIDVHUSELZEROFRKK
2/B7-012F, ENROHNEAPEN R FEND—DOT
HLZEPHLNII o7

5. B 0
BREPENTRREZHL-0ICHERBERE L
WTEHRAKT B X UBERBEORBEIRE 25C, 30CH &
CROEEIZH LT 1.4, 1.5B0OMAR Tz
2548, &S LR 10 0okREsts, EhH#E2H
W, INEkEER 8.5 4%, 9.54%, AO LB 74, 104
T, R B I UK BORBERE 25C, 1410
KEIZ L DRBMEH»OKRE LAY ER, WS, Bt

(537)

B, Kog, ERAEEICIOVWTRE T 208
R, HEXBRKELHVCTOKRETIE, EEbBIY
VERBEOBREIRE D LR IMAREOHINTIZAKIZE
LB EDOREBLIENTE o7, EHHBICE
DIREGM L U TN 8.5 045 9.5 48, &S L
Rl 7 505 10 5 ORBEHTIE ) 5 B KK L Ak
DKGERLREBEZ L TB), AROLIVFREEE
BELDICBENROFERAPENFEO—DOTHAHZ
EFHLPIC R0 T

RHFZED —EIZ BARBEERRRE 45 BAKXTR
Refiolz. 7, ZOBREO—RIE, HERSER
AR OB FEBI B & 5217 7.
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