BEWAKERZ 1G5 720 OXONFEEHIC
B9 S5

(W7 EEREE S  11680130)

ERE 11 EE~TR 12 FERFRARMENDE ERUKO(Q) HRARREEE

Ypk 1343 A

030850476 0O

HEREE HHBRF
(BEAERErRRagERE| |




REWRAKIRZ 155720 OXDOIEE-IC
B9 S B9

(BFRBEES 11680130)

Erk 11 EE~FR 12 EERFHARHED S (FRMROC(Q) HARREBESE

FErk 134 3 A

ks FHBRT
(B AKFEEFRRBREERE)



L LNE

ARFEE, KONEEHNEARAKIIH LA HEEEROMITEHI LK
D, BAKXKBE/GDIEHOXKONBBEHIIOVTHSNIILLDIETSHD
ThD.

TRk 11 EEE, WhOSMEEY (B0 40 B) K@U XE, B
Ehd 10 HHBRSINBELAX (BMDXK) DWW T, TENSOKEEBEEE
BEFMP LRI ENSBRANICERITAIEILED, RKOENX
BREBDEDHDORAMDDENEIIDNWTRIFETH .

ERR 12 F£ERZ, BMNOASENODETRNERPEZEA L2 HEOXIIDN
T, KOWNEEHMKERRICHEADIERBEASHITHELEDIT, TOER
BERIIDODWTRITZITo L.

LEDOREIL, WHREAKRRICHFMIIREINTNS.

HREE: F H B T (BEXERTFHHEAR)

Rk 11 E£E 2,900 +H
ErR 12FE 500 M

at 3,400 FH

W¥2&FF
Eiko Arai and Tomio Itani: Effects of early harvesting of grains on taste
characteristics of cooked rice, Food Sci. Technol. Res., 6(4), 252-256 (2000).

@QOBEREE .
SHBT - RIREE - BAEH  KONHEBNMNKEAKIIHLASER,
BARRR2T¥2EBAL, FRNEIATH (WHERXRKFE)



Bt 55 AR R
HREDHE R

¥OPRHBBERICOVWTIE, kE\TFIVAF vy —IIREBEHLADTIO—A,
SONVBEBIVEEASARRBREDENSKRFAEZT o HEINDONHS.
LA LBAS, FRSOMRRBESHOMEEIIL > TREINTVSLZDHIT,
LHRLRNTORSAFENETHO, KEEOKKERICEL TIE, FHLaR
MNfrbh T,

—%, HE, K¥EOBWLILE, TI7AFr—OHRBRLTHGKPEKRKLE
DERBEAIOAE<HELTNEZER, THSOERMAE, KBEETXK
NESBEOERICE > TEREND I EREN, ARECHEBRFEIHOMH
FTirLoTHOMER D TER. TORED, LAL X THRHFS N7 E R
WCHENBLTYH, FRONLTLLARAKOENZKRICAD EEFRSAZANVE
BZ5.

B, AFADEETHIADHERRIL, BPo—FZill-TWa. £h&
B, BEEFOES LS T, HEXOEERIIEMLAET TS, 1
SOBRKRICEIEDEMNTHDIZE, HIZARKOENLKREZRK{ETIHI LI
&0, ¥OWBBRIKERDZIENEETHS. TOLDIZE, NRICESRZE
WENEET TR, B%ROBENA KB EZELI-OONEBEMEZHSMNIIT
HBLEMBETHD.

AHRTEONREIL (KN EWOIHFEARE>D TOHBZRRT
H012, BORFEBOVDEDIIRZIDBDEERS.

BMRDEN

ek, XONEHEMIE, TELLTHNROBANSRESINTEL. LALE
Mo, BAOKRIZNBEAHNL THRE%RNE S E, KOWNERPENKEORHE
WEBEHLADILEObRBEINTHIE.

ZITHERER, MOBROBHEZEATRELAASARRKIIONT, TN
SDOXBEMEBERIMPBLIOCEBINO SEEMICHHTTILICLD, &
ROBN-KBEEBL-OOKOWHBEREHSMIITHIEEHMNELE,



MARAD K&

1. EBHE
(1) 3k %
OFrK 11 §E

BEERITIE, BRBCEBRTEBEIN/AZI L N (Oryza satiba L. cv.
KoshihikarDZ R L7, FROIESH 10 BT —/KHBICBBMLE-8%, ¥EK
9FE9H 138 (HE%32A8) KNELAPDOE TENDEK), NHEFHO
9 23 8 (HEH% 42 BR) ICELAEb D% [MBX) &L s
ki, INHEH, BHICKDERER 15 IS5 T THBREEBL %, BXEE 9
T 1%KL, BBREL-.
@Frk 12 £

BB KICIE, DHBRERT QIR BRI K S £ W& 155 55 R 7 M 8 TR
Enfcaleht) EP AT AE(Oryza satiba L. cv. Nakate-shinsenbon) %
AU7Z. ¥ 10 €58 22 BICRI—EHBITBELAEZ, J>EHUIZDN
THEFR 10 F 9 A3 H(HBK 2 HEB)AS9H 24 B(HE®R 49O BB)XTO
iz, SHERBTREZiT>/. PEFHTHEICOVLWTH, RE I A 14 BH(H
Big 28 HE)MS 10 B 5 H(HBi#E 49 BE)E TOMMIIC, JEhUEKS
HERTINE 2T/~ Thookid, NEEKSSER 15 XICR5XTHR
FBTHBLUAE, BASA90 L1 %IIHEXL, AERELE.

2. EBAHE
(DK R &

ik K (145 @IT/K(200 mDZEMA T 3 EFEXKE, KERD 15 EROMKE
Ty, 25 CT 30 HMIBIKELE. KBICIIBELKESE (MWTESE, SR3INDZEHME
AL, RERICELABBIIZ18MT, To® 127MES LBEETH L.
Q¥BXOTIo—XSHR

5 auEEMEE (Juliano, 1979 THRIE L 7.
G A= IV ZAVE - X8

VY= VETRELE. E-YONTEHBBEFHIZIE, 595 Z2FAL L.
(4K R O E KE ¥l

20 L THMINHBENRI (19 ~ 23 FOKR¥E) ZAVE. FES
Eiz, ABRWMEMA9DO KORKRAK) ICERL 2. SRKKEREE R
B (0 &) &L, BUOXRKBORE, D, BE, HD, Hk BE%RBLUTE



SHMmOTHMEL, +3Mh5 -3 FTHOTERBIERELZRAWTHML Z.
3 3: 1))

&Y EEICRS300, I /Y, KER)EHERL, CIE RIC&EY % LabfET
BlsgEl .

(6) K fR W (L B2

KoLK THROXBERBL, BIFAT7NI-NEBT L TRAHR
REELEH, B-TIT—FH-INIF—HFEEBS, 198)TRELL.
(D¥BMOBKIBHETASIAR

Arai 5(1993) D HEICHET . K5 LK THOKK(0 g il #MK(100 mD %
MAT3IHEMBRL, ZEOKODELHHLAL. MUKESIATANT —
(3£[E. 11G-P100)THIIMEL THRMABREL, HEO—BE LI TNA O
BRGAME, 2 NBT 100°C, 4BMIAKSELE. MU ZIFADOMEEZEE
BWMELTAKICERL, BIEEEY EX— )Y riE(Nelson, 1944; Somogyi,
1953) TRIE L. kDB EcHBEzREL, BEDOEIC 0.9(Fraser &
Hoodless, 1963) 2 & U - @ & BB BHETASARE L.
QKT I ATF v —

o LR THROKEE 25 TT 1.5 BEIKAL 2%, Okabe(1979) D HIEITH
LT, F7AFa0i—F— (&P, GTX-2ZMAVn3 3RETRELL. WE
EHEIL, ¥SOBE, $OBXUKD /BI0O3HETHS. MERHFRUT
DEOTHS. RE, KE\3IK; 75>V v—, V41 FPHAZEGESE 18 mm)
 HYFSLA, 02mm; JIIr—HBEE, 6B/, &HiE ¥30T.
(9) K i O i ke % Ik

FHSQ9NDAHEIZHLE. BSOS LBRTHROKENS, BKIABETAS
ARTARNREHETHOMEEMEB LA, B &P RE, 10,000 X g T 20 57
RELDBL T EEEES. DREEOKRKG I/KE25 mDEMA, 3,000rpm
T5OBRETFA X LH, 10,000 X g T2 HEELORML T EEERL.
HEDMERLIUBNOLHEIIETh S ERMBERE, B EMRT A KBRS
HoAcEBEmEREKIOTNY T 74— (A% HPLC &EMY) [Tk THIRE
L#. HPLC D &# iU TO®O THS. #H 7L, Finepak SIL NHr5(HF5F
W) R, Tt R= hUJILK(T0/30) ; HE, 1 mU4 ;BT LABIURM
SiEE, 40°C ; B, ~EBRFE.

(10)F B K O FERE 5 B

BWEKAETF A IV EER, TM0T, REBHREAERT EICHT
THEIL, 100 Av S aUTOXSELE., FRRTIE, HEXEREOD 90 %
mS 18 RETHELAbDOEZR, 77 %05FLHD0BETHAILALDLD



EFRNBELL. &XKH (10 g) 27K (50 ml) #/1A T 25CT3RMREHMT
%, 10,000 X g T2 MR LOML TLHEZEL. LROERERE, XK
DEREEFRROFETRRELE. B, 7I5—FEHRARETTOMBICIT,
KOBEOOICHERNELTI10mMEBLE-AKBREZ2EDBREZHERAL .
QDEBOL- /Ny IR

HEOYWEBIUBRMOLBIIEENS L/NYIER%E, L-7Iy3>
BEEBRAFYy b (Oua ¥4 757/—-2R) 2AVWTRAELE.
(12) %% 3t B 7

FHEOEDREICIE, AF2—F o rOt-FXAMEERLE.



EBERBLUEER

[. XOBNDWRBEBHKICHILADEE

1. BADKOKK R

BUDHIZ, BEXOKKBHEHSMNITEHDIC, LXABIUKBEXDT
BE (1,000 kernel weight) &, KB TF IV AF ¥y —IlEBEH A HHBKD
TIOD—ABLUVI N IEEFEREZRAELE (R1-1).
BAOXROLKkTREIZ, MBRLIODBIBEINAI N/, HAXKDTH
HiICR, mEBICABRERZD oo, TID-ASERIZ, BAY
Hicgml, ERACROLTNICE L THIENBEIN TS (BRI s,
1991). L2 L, FERICHLAZBAND XL, HBKXLD® 10 BB < UH
LECbhhbo?, MEMIC7IO-—RASHAROFEREZED SN M-
o, FERIC, ORIV ESERYD, BRAUHICELS TRBICET IS5 L&
INTWBA (BWLo, 1991), MEMICARELEZEEIRD o N/,
UEDERELD, AERICHLABAD KT, HRKEIEBEL T, XXKFH
BiI/hT0Nb00, HEKXKOKEICEEN W EAHERL 2.

2. BADKKERDO BN

BUDIZ, RBMDERERBROBHEFEEZHSMIZIT ST, HBXXKRER
HHEELT, BEEEEZT-oL (R]1-2).

BHMOXKEIL, T XTOFMHEETRITMH+ELZD, HBXED BERE
BBV EFHEEIN. PTH, HFERBLUEHRORAOT72H&H<AZD, Th
SNEEFRMEMLEIELDLOEHEBINSE. CRSDERLD, BAD KK
B, HFICHKEORIIBVWT, #BERKBLIDOEREFESGWHW I ENHEAL L.

BHEREOERZRETAEDIC, BUDXRKBROAKRMNEMEEL T, &,
WLE, BAKNBETASABBLIUFTVAFyr—Z2RELRL (k]1-3).

BAORKBEOEIT, MBAXEKRLDDAB@ILARBICBEBNIENS, BRE
CHEBLTWBZEMNRENSE. LML, HEAKEKEOBEMN 252 L&D
HT/HhINEDHIZ, HBELANNLNTIR, BEOCEBOEBVWEENFRAIETHASD
EHBINE. BEER BHNOXRKBEOAN, MBRKEIDDBDINIH
W&z o7, TOZEN, BREREBEICBWLT, BADXKRKEDOAMAKS M
EHMEINTE—HTHAILHRBINSE. kHODPBLIUHOIIERBZH
XADBAKABETARAR (Arai & Watanabe, 1994) i3, BAOKXKHDA



A, KKK E D DEBEE VI EAHBELE. BRADKEBEDTF 7 AF v
—HEEE, MERKBOBL AR BEOBMEEICELS, B0 o@E
ARSI EMHBALZ. IHS509820) 0, BEYICUUHIEL /- # %Kiz, E5
KEDDKBOKO MK THBEREL TS, AEBTH, ThERBOE
RNGEONLDIT, WHMHZROKIT, HODBOKKRERDZ ENER
Shik.

3. BN DKKEDEkRED

KT, BRUDKRXED, BEERETHEVAIT7 2B E%kBLUEKIZDON
T, TNODEEKERSHMICTE0I10, KBEORWURITESH L. KEID
W, QICANTZHRRAICE TR 2O MEEROEKRE, ERTEZ L0k
THUZMIUARDODE®RNH D EMRIND. FIT, ¥JREMOYE LB
EILOBEL T, TRFNIIDWTE%REIORHETFo 1=,

HUDIZ, HROEXEEZHASMITS-D, BOPHEHBLIUERKIIESENS
GRips@%~, HPLC TRIELA (KI-2).

MOPBACSENIHEMBERIT BENOXRKBEOHNEBERKEBELO BEL,
KOETHho/z. ML, HEXXEMN/INVI—-Z, A70-ZABXUTIN
b—ATHH7DITHL, BUOXKRKETIE, THOEOEDIEMIT, YILhb
DA —=ARTINbTF I —ARETI A THBEOREFLEMHMED SN
7=.

BRAICETENSHMBRII, BOVBEIIHURDZEBBTHoM, BOPHE
ERERIC, BRDKKBEDOEA, MEKKBEIDOBNWIEMHBAELL. L
L, BRI, BEELDICINI—ZAEA70-ATHH, BUDEKRKKRIZH
BB aniahro iz,

DEDRRELD, BAOKKRIL, HOPHEBIURKNEDIC, HEXXR
LDLERBERNENDIC, BERETHRMEWEFMEINLI ENHS
mEnig-7-.

BANOXKBIIB I EMBROEMERELT, 2DOORENEZASNS.
1D1d, BAOKEIHBREIDBNERENREVEDIZ, TARAGRIZHE
NALRDOGERBEN, REPICERICEELTVWAEAZETHS. oV EDHE,
MK ELEBEL T, BANODRTRAEETASNATBREREBENHNZDIC,
KOBKBEPKBMBETTARANMNKSRER T T, RIGERMEL T
BENEMLAZZETHD UREEAL, 1990 ; HE S, 1992 ; HE 5,
1994). FIT, ZNSDERBERAT A0, TARNATRERIEEDE
ETERET CGEEEZKBEM T, #HAXKOEMBREZAELLC. 15,



BER KT, KBMOBOMEEREEICIN TSI, ZEE (90% (FFA
KEE) ~ 18 %FT) EHNEE (77 %~ 0% (F.LH) £TH &I TH
WL/ (RI-3).

TARNADEBRBEEHORETICBWLT, ZEERLoBRE N/ EREEIT,
BAip¥, ®MBEEDBIC/NI—AEAIO—-ATHHk. —FH, TAhXAT
BMEEEHOEETIEBNT, BNOXTRI/NI—ANEMTHELBIC,
RN F—ABELUOIN IR A—ZARTIN TR IF—ABEDI N b
Fy dgEMREENE. MBETYH, YNNI A0OEMERIbP—ADHE
BREHoNEYM, I bAFIEREREI AL, INSDERED,
BAOREBEOOHEDICREEINATINE—ZART )L M 4) IHEIE,
KBENMODKOEBRICETN TV AELOTIRAL, BIkEABKEEETHNE
Hao-73I5—FickD, £REINEDBOTHB I EMERSNL. £k, ¥
N —Z20HmMMAEBELVWIENS, a-TIF—FOMIZ, IINIY—FTOFE
bR AN, —F, MEKIE, BMOKEBEARD, T A—Z0OHRHHEM
L=z &S, INY—FoRGOANEEINL.

TARANBRBEEHEOARETIZBVLT, NEBHRIDBRB I N EHERT,
BYUD¥RBLIUNBREBIZ, YINI—REAPO—ATHole. —h, Th
RANEBBEEHOHFEETICBNLT, BUDXBIUMEXIE, &bIZINI
—ZDFELWVHEME, W) TEHEOHBRMNED SN, ITNS5DEREK
D, TIhbAU ITHEOMMNICIZ, ZBELEK, AEEe-7I5—-FDH
EMBRINS. £, ABH TR, BADXBIUMEBREDHIZ, TILEAF
DOgELID I a—A0HEmMAFELLIENS, e- NV —FEDH
HEHRrEEINE.

B, EERBRTIE, ¥SIVBRHINEERE, XRIVBRHINHED
ARH, BTLL—BLAhor. ZhiZ, BOPALKNEZBRS XUEKRN
ERBARBREMELIIHIEL TR I ER, KENKBBETRDE
BESUHRIERENERBLEDDOEHEREIN.

DEDERLD, BUNDRKBOKOMBACESSENSHKRZ T, Bl
FIREBBRT, BHICNERe-TIFT—VYOERICKD, TAXANM
K3MEZTTERINAYNI—X, IV E—ZABLUZIN LY IERT
HHTEMUBELE. #-T, kZ2NHEMLIOD 10 HRBEERSINET S
L, a-TIT—VEUHENBELEDHIC, kBMOEHRMEL T, REAEMLET
ikl £, a-TI79—FILEDBTARAOMKSRIL, BILEZ
FRIBTKREERILZI B EEHIC, BAKABHETARABREZHEMEETX
RICKDERELEDDEHBINS. B, BNDILKZa-T25—EHRE



HOMBERCIODNWTIE, BTRATTH 3.

oI, BMOXKDOKRBBRBICRRABRTIE, DEL TS24,
RRXIDRAVO0-ASHEREEN -7, A7 0—- 213, BRICEEINE#%,
DA—ZAY VBIIETHBRINT, 73075 ZRIRODAEH S
(Nakamuraet al., 1989). £O#%, hUA—2AY &, 73075 FHNT,
INVI—R-1P FBLTEREINS ADP- (£7/-13 UDP-) YV 22— AL
B, TASAGHROEE /725 (Murata et al, 1964; Murata & Akazawa,
1966). > T, NHKHOBRWEN DX TIE, TARASRIZHTH S LA
DATO—AN, MERKEDOBERAICEEL, FROMNKRICHGKEME
LiboeHBRINL. -

BRERETIE, BMORKRIINBREREID D, HROARSTER DS
WEFFlR SN, FIT, kBOETERLERERITHI /N IICBOSEHER
(Tamaki et al., 1989 S, 1992) %, ¥OMEAEME SITHITTHRIEL
= (k1-4).

BAID KK, BOWEBLIUEEEBIZ, HREXXEBELODBNY I
BEBRABEICEVWIENHBALL. BIZ, HOYWEPO/NVIYI KRS, &
L £ TdHh - 7=7-®(Yamaguchi, 1979), BEBREIC BT H25®KORALICTFE
LEbDEHRBINS. BAUODXKIZBITIZ TNV CEOHMERBICIONTS,
HERB OB S LR, RNEHSY N VESRSEEERALMAERMRTT, B TR
PTHD.

4. BNODXKKBOEREFNH

KL, KBEBRCEAINZ T TERL, —EHFARFRICHASINS
TEDBBWL. FOED, KXMBMORKEICED, REHORBELEBLERENRS.
WBEHRDREN D KKMIT, HEPER, FI/XAFr—ORICBENT, HEX
KEEDHBENTNWAZENYBELE. LML, REROGHDREBIIDNT
2, HSATIRAWL., F£IT, 25 CT 24 BRIREL RN O K EXRKDK
RIZONT, BEBICBLWTEERING T V7 AFr—RHHELMLEEZRAEL
7= (k1-5).

B0 KEROMILEIL, 24 BRLAED, SEXXKBLOHENI &AM
L. COKELD, BUDKRXKBOSMNNBEEREKKRLDD, TASADE
BB THALEMBEIN:. /-, BAODKRKRIT, HERXKEIDDES
DEMERICEL, BODBEIFEILEL, kJ\T IV AF+r—DEELEEIND
D/ BIOEBEEICHEVIENHALE. IS ORERELD, BADKX
Hid, RERDODHERKRELD, BFLRTFIVAF+r—2HALTWVWE I EAHKR



INnr.

BAUMDXREBEOMUELEDT 7 AF+— BN, RERDHEKKBEIOEN
TWAHEREILT, EMEORENERINDG. BUNOXXRIIEFLETEND
T bA) IEEIE, TARADELBIEIZEI TH S (Katsuta et al,, 1992) .
FNS5OFTH, TIMPIF—RF, BLBIEHROBH I LA NTN
5. #-T, BAOXKRRICEENBIIN MR -ZAREDTII I Y I8
i, kXBMICHTI2HKOMFEDAKST, REHOHMEICHOSEDITERLL
bOLEEINL.

5. &%

BHEREOEE, BAORESIT, HRXEELDD, HEBIUEH®RHE
WEFRiE N, BN OXRKBICHBITHHEOWMIZ, BRI AIKKBRT
NEEa-7I53—FiIckD, TARARSZNI—X, I F—ZABELUVT
U TEEREREI N EICE . 2, BAOKKRICIE, HEX
KMEDD, SHROZETHIINIIENELEENRTVE. TS0
Bro, NEEMLD 10 CRBEERS XENET 2L, XBROHKBLUE
BT, BRMNELETRERRLE. £k, BMOXKEKTIZ, I bF
D IEEOHMMICED, KEOBLEBLUET I AF v —BEEOE TIGEE
L, BREMENELEL .

—10—



Glutinous substance Residual grains

200~ L 20+ I

4 mal S
] B mailtotetracse - | sucrose
] [ mattotriose £
8 &
3 B maltose =] B giucose
$ 150+ q 3 45-
8 Ny sucrose § J
E B glucose -
=] =]
(o]
5 g |
£ 100 5101
< E
s -
: :
£ ] g
s 50 E 5‘4
€ kS
o 5

o
0 0-
Early-harvest Ordinary-harvest Earty-harvest Ordinary-harvest

Fig. [-1 The free sugars contained in the glutinous substance and the
residual grains of cooked rice. Glutinous substance was obtained by
extraction from cooked rice with boiling water. Residual grains of cooked rice
were excluding the glutinous substance.
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Table [ -1. Characteristics of the early-harvest and ordinary-
harvest rice grains.

Characteristics Early-harvest Ordinary-harvest

av.ts.e. av.ts.e.
1000-kernel weight
Brown rice (g) 22.79+0.02"* 23.74+0.08
Milled rice (g) 20.56 +0.24 20.25+0.12
Content of milled rice
Protein (%) 5.70%£0.12 5.69+0.03
Amylose (%) 19.22+0.13 18.94+0.21

*w

“ indicates significant difference at the 0.1% level between
the early-harvest rice and the ordinary-harvest rice.



Table I -2. Sensory scores of the cooked early-
harvest rice compared with the ordinary-
harvest rice (zero value).

Items Score

av.ts.e.
Colora 0.03£0.34
Brightnessb 0.6410.27
Hardnesss 0.30%x0.45
Stickiness ¢ 0.33+£0.37
Sweetnesse 1.30+0.18
Deliciousnessf 0.76+0.31

Overall judgement & 1.33%£0.34

a 3, very white; -3, not white.

b3, very bright; -3, not bright

¢ 3, very soft; -3, very hard

d 3, very sticky; -3, not sticky

e 3, very sweet; -3, not sweet

f 3, very delicious, -3, not delicious
& 3, very good; -3, very bad
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Table [ -3. Characteristics of the cooked early-harvest and
ordinary-
harvest rice.

Characteristics Early-harvest  Ordinary-harvest
av.ts.e. av.ts.e.

Color index

L* 76.4+0.7 77.6x0.5

a* -2.15+0.03"*" -1.96+0.03

b* +18.2%0.16 +16.3%0.11

AE*ab 2.52+0.30 0
Degree of 95.0+0.2 93.2%0.2

gelatinization (%)

Amounts of hot-water 3.221+0.06" 2.85+0.07
extractable starch (mg/100 g)

Texturometric
Hardness (kgf) 2.05+£0.02" 2.14%£0.03
Stickiness (kgf) 0.46%0.01" 0.42%0.01
Stickiness/hardness 0.221+0.01 0.20+0.01

*and """ indicate significant difference at 5% and 0.1% levels,
respectively, between the early-harvest rice and the ordinary-

harvest rice.



Table I -4. L-glutamic acid content of the cooked early-harvest and
ordinary-harvest rice.

Early-harvest  Ordinary-harvest

av.ts.e. av.ts.e.
Glutinous substancea 1.841+0.08"** 1.31+£0.03
Residual grains of cooked rice
excluding glutinous substance® 0.34%0.02* 0.221+0.02

* and *** indicate significant difference at 5% and 0.1% levels,

respectively, between the early-harvest rice and the ordinary-
harvest rice.

a2 mg/100 g of cooked rice.
b mg/100 g of residual grains of cooked rice.
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Table 1 -5. The degree of gelatinization and texturometric
characters of the cocked early-harvest and ordinary-harvest

rice at 24 hours after cooking.

Characteristics Early-harvest Ordinary-harvest
av.ts.e. av.kts.e
Degree of
gelatinization (%) 93.3x0.2 92.5+0.1
Texturometric
Hardness (kgf) 2.11x0.02*" 2.23+0.03
Stickiness (kgf) 0.50+0.02° 0.44+0.02
Stickiness/hardness  0.23+0.01" 0.19+0.01

* and ** indicate significant difference at 5% and 1% levels,
respectively, between the early-harvest and the ordinary-

harvest rice.
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Studies on Optimum Harvesting Time of Rice Grains for Good Eating Quality of
Cooked Rice

Eiko ARAI (Faculty of Education, Shizuoka University)

In order to clarify the optimum harvesting time of rice grains for the good
eating quality of cooked rice, especially on the taste items of "sweetness" and "
deliciousness," I compared early-harvest rice which was harvested at 10 days
before the ordinary time of harvesting and ordinary-harvest rice which was
harvested at the ordinary time. From the results of sensory tests, the cooked
early-harvest rice was evaluated as being sweeter and more delicious than the
cooked ordinary-harvest rice. The greater sweetness in the cooked early-harvest
rice was primarily due to the formation of glucose, maltose and
maltoligosaccharides from starch probably by starch degradation enzymes during
soaking and/or cooking. The cooked early-harvest rice contained more L-glutamic
acid than the cooked ordinary-harvest rice. From these results, it was
concluded that when rice is harvested 10 days before the ordinary time of

harvesting, the cooked rice will be sweeter and more delicious.

Keywords: early harvesting, cooked rice, sweetness, maltoligosaccharides, starch

degradation enzyme



