HOKKAIDO UNIVERSITY

Title KEFMICH T 2 KERDBUEY ICBIT HRBBIAR (B2:) : 1 ¥ FEERBS I THEHAEXKICE T HKER
D&M
Author (s) BK, BA; KN, B, KT, #H—
Citation %ﬁzﬁ;%do$8g1r;/1 31 ;?gg/sasj 1971.28. 31
Issue Date 1997
Doc URL https://hdl. handle.net/2115/68377
Rights EFERRRERZRICH D, MRAIEEFEOCEENICIRO NS,
Type journal article
File Information 28 31, pdf

kaido
\;\0\‘ U”/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




REMH28%E 15
1997. 6, 31~38

X

B

REFHIC B 2 KERDORIE Y 1B 2 BRI (OF 2 #)
— £ ¥ FRKB & O BARKIC BT 5 KBOMHE —

B AKE N R R & KPR —" B/ F R i B

* RPEKEREMEFBERTFEER, T305 S<ETH
o FPERFRHTLFER, T305 DEH
*xx SAMOKEER MBS, T305 T

g B

4> FRIXBLUBARRICBT 2RI ORFEEHLr T 22 2 A E L2, —HKR—T0—7
REOHBRMELFAEL, ZHCLVEDLRBRENTA > FRXBLUBARXOMEN ZREL 72, BARX
OHFENL, 4> FEROME KL TEC, BARRICB W UREBRZER 4B, S 6ICKERD BN
BMEOHEME & ICHBENIETHEY S, BRMORECHEIKBOMAENICKE (HET DL a0,

ZDOFHICED CRBDORERME L IE L L2 BARROREOB B TTHEMS TR S L1z,

F—T—F A FEK, HARX, REOKMERE, KROMAEN

%
XodEiz, ONE, ORKESE, OkEt:, @Rk
REXkoWHE (RFA, 1973) & Nz 6N, KEIXZ
5 Lkt aET 5. Bl 3N (RA,
1973), bty (F5E, 1962), HHEYHy (RRi, 1988)
gD S, B ET 5 KOBE % B0 3 - %
ML, B2hkoty - FE»BHINTE,

R (KRR S, 1996) TiF, kO AWEN 251
FTEBLEEZLNTER, KEOMEN &KX LM
HEBEHETHEL, &5ICKRBEOHE* BRSO
MR EBICE Y ERILL 72, REOKEN EBEEWES
D7 N—") 2 (UTFIBV/TS &3 9) TA > F
K% &2 BRIV B O KRDECHHFI S 7z,
nic kY, RBEOBEHOEE I KFEOMEICKE
(BT ERZHLPICLE, L LKBOMEN %
BB THET 2 2 &b, KEOMBEN 2 BIM &L
BET L9 2 CRIEZE L2, TabbERKICE 2%

-
-

RS 19974 1 H29H

BRI B D KB OME NI RIZTHETH 5,

AW TR, KL BENT 2 HEOBEL, ¥
L w—20%0 SEHIHEM~ 0 2Bt 2hb
W, RETIEA v FEKRB L P HARKIC BT 5K
hiE) OR#E*ERHTLZ LR AME L, 22 TK
H—Ri 2 HERR E L CTHRAL, Ko HIBERENE 2 Fic
KK N RE KM% EDR, FEMETRE L 2K
DX T & BB TR 72 KB OM S NE & s L, Ko
HWAENUEDKEE ZRETL 12, HRBHED BRI
R 2 48R X L CA ~ FESKE L P HAR KO G0
W R BRI T 5 720, KK BB OREEORIE
RERELLL, 29 LEFHECEIES v FRXB L
UV HARKIC B 5Kk ) D EFERL 2,

II. REMELLUICHE

1. #EEH
4> FEX (6 @HE), BLUHARK (5MfE) o
N MELE AFHRAL 2. AR OIS FEIT19954F



32 i
ThHY, 4v FEKROKEEMEN & BITMED, 1 7 v
K - Asg, Amol, Bl, Sephet, Benam, Khazer T&
otz BARRRTE, IWBEE: X3=%, rIAk
», HELZEL, KERE WE 324 Tho
Too A TVEDA Y FERKEAKIE, AFLREETH
N, Frv 7fFERVEAE == VBN ICEH D
(5C) L7z, HARXE, LABBIZTEEDL, 5T
DERZICHEAE L2, ZBEIH (KFS, 1996) o
FERD LA LT, SRR OB LR IC RITT K
EUMBIRAER, TwEl,

REHI KO RIS RER, KB N OWERE, K
HHERBROERICIY ML, bAEVIEAS T AHE
DB (AT BERTEL, RAKFCl) %2 v, BEARK
KA (BILASETTS, VP-150) TH E1K D 58 590
+0.5%ICFE B L) LXRZIBEL 12, S HICELK %
Yy =k —2 (REN SR, B TRG) T
EDTRBICHAL 72,

2, BAXO7IN—-XSBOAE

WOXE 7T F—TF 2 I N(T IRy F—H8)
THRHL, BREGENDT0A v v 2 D288 S TER
R, BEEAOXROKRB D I — FEAE % Juliano
(1971) OFBETHEL, MEAKDOT I o—-2&& 2K
Hiz,

1. REEBROBEHMOSHEDRE

FEKA10,0g 2 EfEICHEL, 27>V 2HfE (B
240 mm X 5 & 75 mm) $H9 (20 £ v > 2, #£20.29 mm)
AN, ZEEAK200mL %02 7z b —)E—7% (200 mL)
WIZZAT L 2ERIcE D ma L T30C, 604 fEE
BANTRELL, #3824 —F7v—7 (W I —H
T, MODEL S-90-N, HEATERL. 5W) W TigE110
—120°C T255 MIEMEIC A L 72, INBIE T 1%, &M%
P E—AWR L E»IC E B, KEBTEE R,

F=WE—ANDOKBEHEZ200mL DA 277 222
FTRCHEAL, ZEEAKT200mL ICESFL 7, 200mL (2
EALZKBEIOML 2703 Hy 7T, £—7>
(1 2 X, DRYING OVEN MODEL2-2020) ic %
L, 105C22ms R uciett, mibEEHE (LT TS) %
el e,

SHI—EDNE WM E G UREE (EFYE2, 0 mg/
100mL) &7 )v—31) 2 (LUF : T.BV) # Takeda &
(1983) DHFEIC L VBEL 2o ZOFEBRUTDESB
DThd, Thbb, K#lENI—FEMIT, 2.0mg
DERHELEENDKBMB LWL, 3 — FIEHR2.0
mL (0.2%I12, 2.0%KI) finz, pH4.8, 10 mM B B 5%

b/ I NI & BRI NI S O ]

-
HHTOOmMLICER L ThBBHI - FEBE L&
2o AZT7 7 A23%30CTFHREEL, F7rE—LA
ARSE (BB BIERSE, U-2000A) i< & D680
nm CHBEBROWHEZHEL, T.BV & L7,

HIfRIC BT, KO BESOMEDER %,

IBV/TS [—/g] (1)

L7,

INEREZE, TXRTORBHIOW TKREFE D B
MOWEX2.0X107° [%, w/w] ic—@fbL, KW
DT N—s31) 2 % FitTakeda b (1983) Kk ClIE L 72,

T.BV [—/(2.0mg/100mL) ] (2)

Ik ) IKRBEOBEWOEE L, KEEOEEH N
RELHEAMOBL CERLT 22 e ML IRELH
L, HKEGEO B0 RIE & SR ELL 72,
4, KBRS BE

HAGMITEYS (1982) OEH 5135C, 2Bk
TR % BEL 72,
5. KEEDOHBEISH L KBOBEHOBE
HABDER A

AR DRk (ERE, 1980 @ AR, 1988) I
& o TR, MBAHEE & L CERKEE (R TESE
¥4 8 SR-3150, KA RLSL), REHEHEL T4
Nt—7 (100mL), t—# % BERKMEBNDEIC DT
iz NG (Firid, 1988) # vz, F TREE#10.0
gEE—AITHIIRAL, EREKZMAL %, HBKRH
L 72 koKD 563.0 [%, wb.] %5k )mkER
(28.0~36.0mL) #EH7, £—4 % ANLNEIZ160
mL DK EZ N Z, 30°C o 1E EL1E 5 N T604 ks &
KEBHELZ, RoTHABEERKBFCLY PL, B
SRR AL v F AN, A4 v FHYNS F THU
min EMEL 72, MBAL - HENEEZE=5) > 7L
D0, EWNREINCE L2 ETRABEZESL L, &b
LEIZ14 min Th - 72, BRI L 2R mE %
LALLM min B Tho72, E—H %%
NrEbB) ML, EMET7 LI R4 VTERSEH
L, 30CH 74— %3 ZWI250 min FEEEL 72,
KERDH B, ¥BEHDOAEROER

T 7 AF v ity AT A DKEE % Fig LicR L 72,
Texture Analyser-XT2 (Stable Micro Systems Ltd.) ,
N—=YFnartas (IBM PS/V Model2408), /v—
VrEnvarvea g borT— 2y 7 727 XT.RA
Dimension Version 3.7 (Stable Micro Systems Ltd.)



KEFMIC B kDR 0 ICBT 2 EBRMIFE (52H)

TYATLRMR LT, T7AF 2T+ 74 FD0HEE
120, 00IN (& K faf &, 49, 05N : fif & ¥5 B, 0.025%)
Thotz, HIMTREOMENAUECHWLEE (BF
BT ¥%, NR-2005) »4#i8i130.0245N TH D, &K
FEDNRIKEE #2050 EL 72, RFOKH TR
L& 7 7y b 74—t b TFICWETE, 77
LR OMEES® (EE, 25mm: &&, 36mm) O
To—7 TKRBOESE - 5IR) REET- 7. AR
o—7 oML, MEORETLIR,I > PE M) AHE
(0.005N) & LTHEBOES 2FEL, —ENEAKIC
MEE2EHRTEDL I LHPARBORETHS, ZHL1%
AEBORMEPEALC, BT 2L ICkBEC—E
NEAEE G 2 KMOHBREL L T KBS N %
BIEL 72,
AREBETHMEZRERHEIR0Imm THY, KK
NDEAZF2mm Th 72, £ TRE—KDRBRH T
BELHIMTL 72, Kt 7L BIUC b7 o T, BRI
DONFEREROEBLZIRTVWERD 2 ~3F2%ET
W%, WBORRKSIZT 7> 7L, ki—h
FRFHMICHTAREFfFIC L L) ICEZ L
(Fig. 1), T BRBEOHBRYE, KEOMENABRIC
BWOH 7 AME IS H S 2 KR TROKRKZ X
—FFNTERY) Bz, 29 L TRBEOHERE,
ENRERBICHER L 22 KRERA T 7 24D HHBET
ZEEBIEL, To—TrXkBrnHBEN A EH
f2, RBEWET (5£27TC) TiTw, 1EnT—5%
B2 OFTERMIZH lmin Tho 72, 1 MED KM
DMBENENENT— 5 TEALT L L2 b, KEBR
Bom#ENRBIZH0min 0B 2 BT 250, Kkfio
WAENHERBRICBTAEM& X L %) ABEICOw
TIREEL eh o1,

Data Cable

Calibration
Platform

ILoadcen

XT.RA
Dimension card

Keyboard
(Control Pannel)
Cooked Rice
Glass plate;

Texture Analyser

Personal Compurter

Fig. 1 Schematic diagram of the experimental
apparatus
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Fig. 1h 7w —7n®ELMOEEEREIEIC & 5K
D4 (compression) & 515 ) (pulling) i BIF 5 h1% 5
I TEHRIE B & e & BEtR % Fig, 21cm L 72, K
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L7k —7 0 —7 R0l % HEET 28 (pulling) TH
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AEBOUREBHEZERL, KEOEHEEE % 5 K
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B2 1R7,
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Fig. 2 Texture profile of single grain cooked rice
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Fig. 30 TRICAEMEICHNIET 2 B2 o HBEEIC B
I 2 K H OFAE L 7 nEEFREREL, FHENE
Bz, 24.84~29.31 [%] NETH - 72, EHEH20%
2B HHEES L, 0.054N TEESHREEDS0ETH -
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OMEIR e AL ENS,

FlE R E RN RET L Z RO LN, KD
FEMEHR A R B L FIBE S r BRI RIZTHE %
Fig. 41272y } L7z, KRSIOHFESRE (0.1, 0.5, 1.0,
3.0, 5.0 [mm/s]) o#EmE & bic KBRS
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hOFHEE 2D EEHE % Fig, 40 TRICEHL, F
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Fig. 3 Effect of pulling rate on the relationship between
compression and tensile force of cooked rice
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Fig. 4 Effect of compression on the relationship between
pulling rate and tensile force of cooked rice
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BRubZ edghroz, U, ki—7o—7REIC
BT DM AI%E) 2, KBOMEEEIC KBE AT
52HThHb,
BLICAEBRDEM TR, KEDOEMR L HIERE I
KESHBTLZ LR, L TkHENL S %
FEMEIZBWT, —EEAREE2 TRi— 70—
TREZEEL, HEEH 2R HRER, KEONENZ
BHMRCUET L) 2 TEMETFREEZLND,
KFE—ROXRBWERBEOBIHEICOWT, HEL
(1996) 1%, KFEMERL ) SEHBETOREERBROIT 5
DEHFPNEWT LRI L2, £ a - T (1996) #f
KN T 7 A F v DUEIC MR % HBLEML LT
FHLTWwS, ELIAERICBWTHRENERHE
80% THIME R FE A HIEE S 12 RIT T HEH PN E W LD
BENT, INLEBRAL TREDEMHES0%, HIgkH
JE3.0[mm/s] D3 & S TR E N B HBES % KK
EHEEDD,
2, ERKE—KIIC & BRBMOHBEHDLES
ERREDTEE I & B KR OB IC D & K
HOMENOWE M ZEDR, AARTA > FEXB
SURARKDKBOMEN 2 REL, & 5ICKBOH
ENBEDEEMICOWT, B L —hIC & 5%
AN EBRFT L. L BEFRIC & 2 KB oK% 113 A
RS, 1996) DT — 2 % i,
BRAOBARRROT I v—25BOUEHER % Ta-
ble. /R L 72, flix HARRK T13.76~18.02 [%, d.b.],
A v FEIKT21,55~28.75 (%, d.b.] n&HTH - 172,

Table 1 Varietal Differences in Amylose Conteny of

Rice
Grain Type Surce Crop Amylose Content
and Variety Year [%, db.]
Japonica type
1. Koshihikari Tsukuba 1995 13.76
2. Hatsuboshi Tsukuba 1995 14, 86
3. Akitakomachi  Yamagata 1995 15. 36
4, Domannaka Yamagata 1995 16. 23
5. Kiyonishiki Yamagata 1995 18.02
Indica type
6. Khazer Iran 1995 21.55
7.Benam Iran 1995 21.80
8. Sephet Iran 1995 26,90
9.B1 Iran 1995 27.61
10. Amol Iran 1995 27.70
11. Asg Iran 1995 28.75
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T, 4> FRKOKE & BARR KD KB OME NI
IR RN, KBOKE N ENEHERIZ, HA
RO AHET. 74~14.03[ %], 4 > FADK S 43,06~
56.71[ %] E%e o120 2D EDLKRBDOKENDOLEH)
HIZOWT, BARBKKHAH S > FRRRHEZ KECT
[0, #i7EETHARKD R ZE RO b,

A (KA S, 1996) Tub~72 4 > FARK, HAKK

28.75-[_FH49.75  Coefficient of variation
— 2070 FH46.86 %
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Fig. 5 Effect of amylose content in milled rice on adhesion
of cooked rice single grain method
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Fig. 6 Effect of amylose content ranking in milled rice on
cohesion of cooked rice packed grain method
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Fig. 8 Effect of amylose content in milled rice on T.
blue value in residual cooking liquid
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Fig. 7 Effect of T. blue value in cooking liquid on
adhesion of cooked rice
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THIZTS ERBOMAEN % Fig. 9ic7my P L
KRB BELIRBOMENCRIZTHEELR
L7, HARRO GEHRE A v FRXoGEHEINT
NSRBI B R OWIE & KBOME N & DBDIED
HEErRENT, 23, Fig. 8 TREHRLHICH
AEKE A ¥ FRK TR, KEROBEHOUEH K E
(R BROTHE, TN EHLKREEDE P Hs
AL L TREAL, BEWREIKEOMEN KT 5

y =17. 350x + 0. 350
r=0,950
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Fig. 9 Effect of total solid in cooking liquid on adhe-
sion of cooked rice
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V. & B

A2 FRIRE L UHARKROREN LI ) DR E %k
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ORI EEIC L VR EIN D Z L 2RBDR, HE
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DEMIC BT 5 KEOHBEN % KEOMET & L 12,
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ZNFND HARBK GO ED BB F KR L
b, KOMENNECBIT dEEEE L
ERDLIENTER,

3) WS B BESHE AR OME RIS K
E(RETHZ DS, KEohiE) IcBET 3
B, ThbbREOMAENE, % b FICKREENE
BN RIE THARKROK# KB L1552
ERTRBL 1,

E

AREETTHICHTY, GFRYREBEFE—
FIRIE, KoV o CHREOBITICEL TTHRY
FHxglh, BAKNT Io—2FBOERBICBVT
13, BREEHBEAMREEZII LD, AGBANTN #
HRMUMREOHF2DTWHNIE/E L2, 4 FEKIZ
The Haraz River BasionAgricultural Development
Project, Ministry of Agriculture(4 7>)~X+ 2Ny 2
K (GCJICARMER) D EBIC L VIEHE F L 72,

13, ERETER (1980) @ KELAHT 7 XA F v KKV )L
TH2 SHEE L AR EBRT 5,97 2%, BHE
AL, 27(6), 265-269
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Experimental Studies on Rice Stickiness in Varietal
Difference Evaluation (Part 2)

Characterization of the cooked rice adhesion behavior of indica type and japonica type rices

Naoto SHimizu*, Toshinori Kimura**, Ken’ichi OHTSUBO***,
Takaaki MAEKAWA**, Shigeru YOSHIZAKI**

* Doctor Program of Agriculutural Science, University of Tsukuba 305, Japan
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Summary

The purpose of this study was to clarify adhesion properties of cooked rice in indica type and japonica
type rices. The adhesion of cooked rice was measured in condition which decided peeling properties of probe.
cooked rice interface. As the results, the cooked rice of indica type provided lower adhesion than that of ja-
ponica type. The varietal difference in japonica type could be distinguished by the adhesion of cooked rice.
The value of Total solid (TS) increased with increase of cooked rice adhesion. Therefore, it’was found that
cooked rice adhesion is affected by the properties of residual cooking liquid. For above reasons, the adhesion
properties of cooked rice could be characterized with the physicochemical properties of residual cooking lig-
uid.

Keywords : indica type, japonica type, peeling properties of cooked rice, adhesion of cooked rice



