9353  HifkiH LBRULBOBAEDOEREICIIERBERORERR
BIREFSRE (WD BT GORFEERT #HEFHN)
RS FH BT CRRFRRE)

[(H#]

Kicid, WBELAEELHI bOEHIRVWb DO LENED, HATIE, D
DH2bDOPERBEEEING., APRI, FRTOMDEZEEXL T WX, EHXAL
LT D 2B AR -k BLURBHID LB EROIBTVRIEZOWVT,
WBo2E5iWERZEZH>MICL, TOERZMOBOVWTKRERICH ) ZRE S
5l ExEHME LK.

THEB L UCRER]

kLT, WEobD, LMD, THFEAYUBIUAL ¥F 1 DEX
sEBoFKRE, TFeH )V EREERALL. BERFHEOER>»S, BEmEL
LMEhzwEodbd, TFeHVEXRBLIUTAL v F o AEROKEIR, HHEE
ﬂﬂmmmtmmE%O*ﬁ&&«r Mo Hizn], TEWw], [XBRH»
Hw] EWH HBEEEEZESDCENHSL ER . KEFHEMEONE® 5,
ﬁmﬁ*mkﬁ#ﬂbnm¥@&LT WERBIETOBKABTHETASADE
BRI WS EB R E NI, TARADEBRERESI T I HEILO>VWT
BT 21T - 2.

TEEHYVERCABEO o r 7 —ENEBR2T-7HER, BHEESY v
BERKRENT, kP OoOBBTASABRNEML, KRk BHREL .
k%21 MABKTHRETALETLAKOHRELESN, WEOHMD, TH+E
HYERBLOA YF 2o W EHRL BEOKRKRICH L BHEFRL .

1 MEEKNETH ) BRBLIVA YF 4 7 BRIV ZRBEIE S0
o, AEKLEZORIE e T —E0EET -7, BEK-Te 7 - €¥H#HH
MBATH > ik, WA v 7 BBLUTABAEEG Y v 7 HEBR
EahT, 1 vF+rBROKKRITH O BFEFRL .

PDroER»S, BREXOKXKRHVERF IS TCAKEZHM LIS
ik, RE1IMBEFEOAEKTRET HNEY, REKLEDO S TH L KRB
LIBWwA v o hBRCRBEK-Ter7T—€HA0NEY, ThZThEHTH
LWL
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9353 EiEkMELBERELBEOMEASHOERECIIEREXOREUR
BRI ZEE (I8 EF RRFEEKRTFE HEFH)
FEEEE FH BT ERFEEXRD)

1. MMAEEM

Kicid, IERL7c&EZI, HabDEHoRlwbDeHBbs, HETI, Hoodbsb
OhBESREEEN, BF, SEBEURBICL-T, RERLALERCHVOTEIXREFTRET 2
AL EhTws, —F, BEETOLIi, LERBHOLDICKANBERLENS, AE
RETHRELTVWIMICEKRILELLT, FXOLELEREATH -1 bDTHHD BRI
STLEW, REXMETTLIEVWIMBNSEETVWS, S5, YVISTA4A59 v FEE
THTEEYMOZLEHEASERINLIEIEY, EEOKRLRET, SFE3ALLEE
KL oL WAEHEXRPBASIN TV S,

AWEIR, FARTOHHOESALVEK, HRIELTHIIEZESAR( B XL UVRE
BIcb EbERD BB VRKIEODVWTHYEZSARTVWERZHO»IZL, TOERZED R
WTHih 2 RBF &L IEEENE LK.

2. MRFE
2. 1 ZEBRYH
2. 1. 1 HtEx

SrX=sBoFHKELLT, WwEULD (JLBEE) , T+ Y (LERE) LU
avkehY (FHEBRE) 2ABRBELTEALL. Yo R=ABoEKRELT, TR
YKk A Tsugita SV OFEICELCTEKLLTEALA., AEEXKELT, SAEA Y
FAhEHI DT (UEBA Y F 4 DA, AVF4HB, A VF4hCEIT) 2RBRE
LTHEALEK.

2. 1. 2 7Ta5y7—¥BLU0EENSI LS —

ToFrT—+ficid, REAESOT 7 F+—€E (BIPIRIEK, 1,000 TyrBAI/mg) , a-
$% b+ ) S v (Sigma Chemical, 39BAfiI/mg) , /¥-¥4 » (Sigma Chemical, 21BAfif/mg)
BLUFY T (Signa Chemical, 11,800EEf1/mg) EGEFA L /2.

ToFT7—EHERERMNA ey —iiE, N-Tosyl-L-phenylalanine chloromethyl

ketone (TPCK, Sigma Chemical), trans-epoxysuccinyl-L-leucylamido
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(4-guanidino)-butane (E-64, Sigma Chemical) BLU Na-p-tosyl-L-lysine
chloromethyl ketone (TLCK, Sigma Chemcal) %A L 7.
2. 2 EHeFE

WETHEREhLERE ~x vERVE., BRFEGZEETO [A%RREBER] ¥
ICHEHL L 7t
2. 3 svrsHE

NCTFS544— (ELBIHFH—ER, 217357 NC-90A) THSWILEHREL,
5.95%F Ly v/ BB E L.
2.4 TIu—2E

BRI 55K (avehY) BLUGBK (BA) 2BALT, #—-FT7TF 354
4 — (Bran & Lubbe,11) THIE L.
2. 5 JKER

s (145 g) K7k (200 ml) 2MAT3EEESH LAk, LREBOLSEICIZLSEK
ANA, BEIKERS (M TEX, SR-3F) THKER LK.
2. 6 KERHWLE

KERA KSR E Lictk, B-TI5—H-7u35F—€EEY Itk THIELL.
2. 7 BKABHETASAR

AR (20 g) WibBEZK (200 ml) EMATEPLICHEBL, HKTUBEEMEEMB L .
#5274y —THRE| w@L, vikicE&En 2 BEEEETEZ. Somogyi? BLU
Nelson®) DEETEREL. slO—H%E Y 704 ofFl GRBE, 2N) TIKELREK,
Ao b EceEEEs TR L. 2EEEEMATEROZI0.90P LT, BKARE
HTASAEE L.
2. 8 KEBRFI/RF v —

Okabe " D HEIE LT, ¥4 AF 2 g 4 —% — (General Foods, GTX-2) (2 &% 3 fi
ET, ¥EF 72 Fr—2MELA. AEEEBES, Mo BLUHD /s L.
2. 9 KEAR

SRt (BAZ®RIE, VS6-1D) THIEL «.
2.10 Z7eoF7—ENE

FaFrT—+ (FHEBRKEEDL/5000) KAEK (200 nl) CHEK (145 g) AN,
STCTINEME L., »50EELTMEKEREL LKICEEXL, 2. 5DHETK
R L 7.
2. 11 TAIAVEBE

SorTF—tEhdTarT—€EL YEES —DKER (200 nl, BEIERICE)
I HESEK (100 g) EAH, 3TCTLMMELA. LWEBEN 527 405 — TR =@
LTTASADREBEEIRNL, BBRKCETh 2 BRBTEREL Sonogyi? BLU
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Nelson®' OFETEREL. MBBRO—H%E b Y 704 o B (KIBEE, 2N) TKRRL %
%, BBROFETLEEZEELL. 2ERBEHERTEROZEIC. 0O ZFLTTA S
ABEER & LTk,

2. 12 A4 vigE

BEEK (100 g) i A vIK (150 ml) %2A0Z, 25°CTO.5B K U0 MRELA. B
BiEEA YTy 74007 — (0.45 un) TEBALTABER2EREL, REKROEE
B4 (Ao s, axub, fl, &, =73xvva, YV, iE, HERBIUESH) %
FUELS TS XD HER (€4 3 —FF, SPS-12004) TEERLAL. 7V v LaBLU
FrUYLOFERICR, RTFEOESLERE (4 2 —-8EF, ASA-T60) ZHEAL .

2. 13 HEKEs v HOoOMBBLUTEER

HEEK (100 g) 2AFoHic An, AERE (BRI OAME/K (1,500 nl) %3
EEfsEsctick-T, HBixtEy v e s EEMHB L 7. Protein assey kit (Bio-
Rad, Kit 1) ZFHWT, fithahics v 7 HEBEHAE L.

3. IRERBLIUZEE
3. 1 (ESEK ORERF I RENT

HAEATEREE N3 KE, GENCKESTVWLDLE, RERICERIELTH SR
57 bDD2EBICKANTES, BIBEORAELTY +R=IBOREVOLVEA VT4 TE
K, BEORELTY s R=HBOoTF A VEXRERAVT, BELEXKB L UZ OXKERH,
ERBEXABLUZTOKRBELERTEDLIBHBEBHRHER IO IC2>WVWTREL ..

Table 1 ICWEUVLD, THFEHVEXRBLUA Vv F 4 I BKROXKBRBHEFMEETRT.
BREIMOLER» S, BEREXOXKEKL, EEIRCHVWAKERELXTITEV], [#
DHBRWV] BLU MBRMBEW] EWIBHRERF O EVHO D L - 7o, EHARAKERTIH,
CHoDEHEDE»IC [FEVLEW] LW B LMD - 7.

Table 2ICWE UMD ETIYENY, THFHEHNVFKETRBIUA vF 4 W EXROK
DBLUKRBRHEEZRYT. WEUOPDEFLEXDaI v h Y BT ELE, 77
EpLUT7io—-28FBBEL, KEHLE, KEXERBEL, BRKAUBETASAER
B ot WEODPVOKET I/ ZAF +—id, 3 Y OKRRICHETHD G L
TEL, By /BEESOESEr-7. THFHEAYEKRR, THFen VHKELERTERS I
ZRBHDONTVODD, KEWMLE, KEARBELC, BKABETASABRSDE L
o, HAROKERTF I R F +—1, FAKRELERTHOBETES, o/ ExDfE
DBEP T, 4 v F 4 1 BKOKHE, P H=IBRKOTTCRERFMmEEVWLE TN
WEUOLD EHE LI, A vF41BKDY v x/BEEFERVWIFh Y+ H=AFOW
*UODPDEIDEL, TIio—2E8EBREVLDEBEVLDENS /. 41 vF 14 AKX
DR ALE, KEAXROEEWEOLVKRRELKET 2L, WFL bW EUL VKL
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DEL, BKABETCAIJABRGDLEIL sk, A VP 1+ hBAROXKERF 72 F+—13, W
XUPDHKRID SISO MBELSTEL, B,/ BIOEBEFLLEDL - K.

ULtoERE»S, SENICERISE KT LRERICL - TRENETLAKRIR, KK
BERETCERENIBKABETCASABSDIEIVARDIC, KBEREEZEET 2 TASAH
BRI, TOHEER, RRICHOIBERELIWEHERLAL., 20T, EREXOXEK
KHDERBE ST DR, REEETRRNREDO TAISAEZXKRNAN B EIC#EES &,
Fhi+oMlbsenid s nweEER® L.

3. 2 HEAMKs v/ BEORBILEKRERDOH Y RE

SV CHBER, TAKBEEToFT-ENET S L, KRICHOBERTEILEE
oML, COMRD»S, BREXKOKRBESRXVWERE LT, TAIRANERTL
HBERICEELTWE T AT I vBEU /7)) yBREKRICABELLIEWDIT, TA
SAOEBEBME SN T, KEBHORMVWEHE LR, CORKRERIET S, Tk
FREKELTEBE I o 77T —ENEBETV, TARABEBEXRROE Y 8L UXRE
HE L 7.

Table 3ICRLABED, TI/FF—%, a-FE L YTy, ot rB8IUMY Ty
MBI, WIFNbERP oD TASABRMEZE NI 2& Edbic, WEXXGKROWMD B
JUXREEME LR, BT o F7—CRBEENIEATSIAI Yy —DFET (B
B, 1 aM) TR, ChoDBHRRBEDOoNUE(H -7, LULEDERLS, TASAZRI
MIEACEELTWSEy v B2AAbd 5L, KRICHOBRET LI ENHES &
otz £, P T v OEEBERENIS, TuFT—EIlL->TKBEESIFILS v
JER, TVTIrvBEUTeT ) vOEBREs v ETHEIEDBEREINT.

BiEtE s v BATARILTAFRELT, 7o 7—ENE LD S BRESBET, E
J2 bOEEKBHELAENEI NS, SXREHIAKICHERALT, BEEKBHLAECEL 3
THKBR O Y B OIS ZREL .

FokOKERITE B, EXRALTE2EHOBDLRCBEILEES. 1 TRNKL. 0
B, ERILIE-THEBW. S v EPEHRL, BRER~DBEBRENSBETLUALERLER
ENB, KDIxS50iE, XKEKCBELTOVWABICBEBANEIEEL - (Table 4) .
LHEBRERERBICEKELTCSY, 0.L5EOERETRH, &K, FiXEbHBEDOI X250
LPBHLE,-7. KB ELAKOA 4 YREREEZRDALETS, HH, FHRE b
ZODEIZIICIEWbSDER >, COfHEIR, RKEHKDS v BX2RMBT DI+ 4
A UVBETH S, HKTIE, KIKEETNE2A4 4 vOATHEBES v s BEBHE N 5 5,
HHKTR s v/ EBERL TV RO, KLETNI3M T VIRATRENS KBRS
NY, TASRADORBSMEIENT, KEBHOSBWEHERLL., COHEEMNIELITAIEL,
AAVEEOHVREKICEXRZBEL CTHAN Y v 0 EEBERT N, SXKRICH
DIBREATH2RIITHS. BEOCERRIBEKCEHEXREREL, MBshziEEksy v
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JEEBEBEKMNEBRAKBEOMY BLUXREZRIEL 7.

Table SIC/RLA@EY, 1 MECTHBEREOLF K~ THlMEN3ERAKs vy
EEEEML, Koo bEMMLA (HEBERE, r=0.87) . £/, HooEmicey,
KEBEDONXRGWLIL., CHhoDERIS, HXREZRBKNET S L, HAKES v/ s BN
WAL L TTARADOEBMESHEML, SXKERCHKY BRERT S EBHEFALL. UL
DIEDD, BEDCEIRKILLILKDORBEKZEZM LI 2D ICE, REKLENTY
ThHdEEEmLI.

AVFANBABY v+ F=IRBKLIOBORVWERLE LT, BEKs v/ HOBERKE
DEEMNREENE, A YF 4+ HEK3IREOTASABHEBLEY v/ EBRHEZW &
O LB LA (Table 6) . 1BEOKREILEL > THEET 2 TASARR, 41 v F
AN BHTIRBL g THE2DICHL, WEOLDTIIL ngThH -7z, B v HE
LbWEOMD DL 251/ ETH 7. —F, 1 MBEKIK1IKBMEEL TAHT 2E
By v s BBICR, A VvF4 IRBKEWEVLY TRAZRBD A h -7, UE
DEEBRMS, A VvF 4 W BABERESY v/ EDOEA A+ VHEETOBREEIE VI DI,
KBV O WEHES A, 1| MBEKLELLLLEXRKFEOKYIZ, 1 ¥F 1+ HAT
IR D0, 27 kg 50.36 kg~EWMULAD, A VF 4+ W BBLIUCTREMRED S
Nt DEDER®S, 4 v7 4 hEXROGuIcR, BEEy v/ HEE2AEBELT
TARADEEZRET 2RI THRERCHOBRETIRB L, TASADREEEREES
BRI TCRBOBSERLEVWEEDS 2  &EHBMBFL 2.

3. 3 TABAEEG v /HORBILEKBRDOH Y HEB

TARAESY v 7 BRTIn—2AREBRY THERLD, TIo-—XEFEOFEL
4 vF 4 ABEKBBLUCDODTARAIRE, ZEHOTABAEEs v /EBESELTL
ZLEFHIENDE. A VF4HARBABBLUCR, BEKNEBILL->THEBYEs v/v7H%
HAEALERTD, KRICHYDEBRERLEb-7, 1 vF 1o BXEBBLIUCORKEFITHD
2RBITLDICE, BEKNBIL L -TEREs v/ BR2TUBILLTTASAZHE
Bt R®, TuoFrT—ER0BICLs TTASARE Y o7 B%hKE, Aldfbkd a2 &
DBUHBETHD EHRESN., FCT, 1 v« BEABEHEKICFERALT, EKETS
oFr7 -0 2BRENBOYMREERI L. BEEEIR1 MCKREL, Yer7—Ficik
Table 3 KR LABEBUBOD TR OV OEMBKTH->LT 7 FFr—EZEALR.
T FF—EOFEHBIR, 1 VF 4NN BOTARAES S v EBY +X=hBXKELD
bEETHHIEEZRLT, KEEDL/100& L.

Table 7R L7ED, 4 vF 47 Bicl NMBEKMELZEL TH, KEEROH D IZEMN
EOESLBEAELE DO LT, RiT, BIEKMBLIEXIKT 7 Fr—E0EE2T -
el A, MEBEBAOERICH > THREOMOIEMNLEL., CholRPS, YrHE=h
BRED TABAEE Y vV BREBEVWA V7 4 NRBKOKRICH D ERASEED
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Icit, BEKLEBICL > THEEKs v BERBIELAE, TerT7T—E0EBIKL-T
TARAEG s v BRAELT2LESENTH L LERLIL. CORBKBLU T
OFT—ED2BREMBICL>TA V7 2 D EKRKBRICHOBRRL, Ve F=HEAKXK
R (WEOPD) KEWF 7 RAF+—%2FTKBRICHE SNk,

4. SBOFEHE
EHEICL->T, oo VWEkKERICH O ERFE S E D iIci}, dXKEHE/KLEE
TEEENEYTHD, THRID LISV VA v F o ABKICHDERFEESE S
fedicid, BEKET e FT—EiLL 2 2 BBENBELFESENTHS CEZHSLITLL.
5%k, GEPRBREORRBIZHOV + X =A XL A v 7« A EKICHEKLE
E2F-TE*OHBEARIET S EEDBIC, KRN TI2AEKLEBOHEGHSLITL T,
KMIBES~NOREKNBOFHICODVWTORITETOITFETH 5.

5. 5| HX#E

1)Tsugita, T., Ohta, T., and Kato, H. (1993). Cooking flavor and texture of
rice stored under different conditions. Agric. Biol. Chem., 47:543-549.

DEBUER (1961). KOoBHKAR AE-ZTOMFELIHEWN—, 4:29-38.

HEBEZ, WAKBEF, WIIES, PMHRE— (1981). B-TI5—E-Tuir—+
(BAP) RERAVWLBHOMLE, ZLEOHFAEE. BBME, 28:235-240.

4)Somogyi, M. (1952). Notes on sugar determination. J. Biol. Chem., 195:19-23

5)Nelson, N.J. (1944). A photometric adaptation of the somogyi method for the

determination of glucose. J. Biol. Chem., 153:375-380.

6)Fraser, J.R. and Hoodless, R.A. (1963). Calcium chloride starch-dispersing
media. Analyst., 88:558-560

7)0kabe, M. (1979). Texture measurment of cooked rice and its relationship to
the eating quality. J. Texture Stud., 10:131-152.

8)Watanabe, M., Arai, E.., Honma, K., and Fuke, S. (1991). Improving the
cooking properties of aged rice grains by pressurization and enzymatic
treatment. Agric. Biol. Chem., 55:2725-2731.

9)Sano, Y. (1984). Different regulation of waxy gene expression in rice
endosperm. Theor. Appl. Genet., 68:467-473.
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Table 1.

Sample Grailns

Sensory Scores of Cooked Rice Preparations from Test

Newly-harvested Aged
Property Yukihikari Indica A Indica B Indica C Akihikari
Sensory score?

av.*s.e. av.*s.e. av.*s.e. av.*xs.e. av.*s.e.
Luster?® -1.4%0.5 -2.7#0.3 -3.2%0.2 -4.1%0.2 -2.3%20.5
Odor¢ -0.2%0.4 -2.0%0.9 -2.1%0.3 -2.3%0.3 -2.8%0.6
Tasted -0.8%0.5 -1.8%0.4 -2.0%0.5 -2.7%0.5 -1.0%0.4
Softness® -1.3%0.9 -2.1%0.5 -3.7%0.2 -4.6%0.1 -1.3%0.4
Stickiness’ -1.5%*0.5 -2.6*x0.4 -3.5%0.3 -4.5%0.2 -2.1%0.5
Overall -1.4%0.5 -1.7+%0.2 -3.320.3 -4.4%0.3 -2.9%0.5
preference®
® The followlng references were used for sensory test: Koshihikari

for Yukihikari, Ykihikari for Indica A, Indica B, Indica C, and

newly-harvested Akihikari for aged Akihikari.

scored O.
Rating from
Rating from
Rating from
Rating from
Rating from
Rating from
(quated from

© -~ o0 a 0o o

(SO I¢, O NS )

(very
(very
(very
(very
(very
(very

luster) to -5 (not luster).
good) to -5 (very bad).
good) to -5 (very bad).
soft) to -5 (very hard).
sticky) to -5 (not sticky).
favorable) to -5 (very unfavorable).

Oyo Toshitsu Kagaku,
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Table 4. Effects of Protein Extraction with Different
Concentrations of NaCl on Stickiness and
Luster of Cooked Rice

NaCl Extracted
concentration protein? Stickiness Luster

(M) (mg) (kg) (%)
av.*s.e. av.*s.e av.*s.e

0.0° 1.7+0.1 0.35+%0.05 14.7+0.4

0.1 2.2%0.2 0.42+0.02 15.5*%0.7

0.2 3.2%0.1 0.44+0.03 15.4%0.6

0.5 3.4+0.1+# 0.47+0.04 15.7+1.3

1.0 5.4%0.2#%% 0.56*0.03%% 22.3*]1.4#%=x

2.0 5.2*%0.2*% 0.52*0.02# 19.220.9#=

a2 From 100 g of the aged grains.

® Used as a reference for statistical analysis.
and #=*+ mean significances at 5,1 and 0.1%

* %8

revels, respectively, between the datum of the
reference (intact) and that of the sample.
(quated from Biosci. Biotech. Biochem., 57, 911-914, 1993)

Table 5. Minerals Extracted from Aged and Newly-
harvested Grains into Soaking Water

Aged grains

newly-harvested grains

Mineral
0.5 min 30 min® 0.5 min 30 min®
soaking soaking soaking soaking
Concentration (mM)

Ca Trace 0.1 Trace 1.7

Co ND? ND ND?® ND

Cu ND ND ND ND

Fe ND ND ND 0.1

K ND 4.4 ND 3.9

Mg Trace 1.1 ND 0.9

Na Trace 1.2 Trace 0.7

Pe Trace 3.2 Trace 2.2

S¢e Trace 11.4 Trace 12.1

Sic Trace 0.1 Trace Trace

Zn ND trace ND Trace

® Extracted proteins amounted to 17 mg and 30 mg
from aged and newly-harvested grains (100 g),

respectively.
® Not detected.

¢ Assumed as phosphate for P,

(quated from Biosci.

silicate for Si and
sulfate for S ionic strength calculation.
Biotech. Bilochem.,
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Table 6. Starch Liberation and Protein Elution
from Indica Rice Grains during Soaking
in Water or in 1M NaCl

Eluted protein (mg)

Sample Liberated
starch? (mg) In water In 1M NaCl®
av.*s.e. av.*s.e. av.*xs.e.
Indica A 12.1+0. 4% %= 11+2su4 85%2
Indica B 12.3+0.8%#» 11+2%u = 84+2
Indica C 13.0x1.0##=» 12+1#ws 87%2
Yukihikaric 46.1%0.7 331 88+3
a Frﬁm grains (100 g) soaked in water at 25°C for
1 h.
® From grains (100 g) soaked in 1M NaCl at 25°C
for 1 h.

¢ Reference for statistical analysis. Three asterisks
mean significances at 0.1% between the datum of the
reference and that of the sample.

Table 7. Effects of Combined NaCl-actinase Treatment on
Textural Parameters of Cooked Rice Prepared with
Indica Grains®

Textural Parameter

Duration of

enzymatic Stickiness Stickiness/hardness
treatment (h) (kg) ratio
av.*xs.e. av.*s.e.
(O 0.18+x0.02 0.06x0.01
1 0.27+£0.03 0.10%0.01
2 0.31%£0.02 0.12+0.01
3 0.35+%0.01 0.14%x0.02
4 0.40+0.03"5s 0.16x0.01"s

a2 Japonica grailns (cultivar Yukihikari) were used as a
reference for statistical analysis. No significance
was observed between the datum of the reference and
that of the sample with ns.

® Only NaCl-treated.
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Quality Improvement of Low-quality Rice Grains

by a Combined NaCl-enzymatic Treatment

Michiko Watanabe and Eiko Arai

Faculty of Education, Tokyo Gakugeil University

Summary

The cooked rice preparations with low paratabilities were
inferior to those with high paratabilities in hardness,
stickiness and luster in sensory test. Instrumental analyses
showed that the rice preparations were characterized by their low
values of degree of gelatinization, stickiness, luster and
hot-water extractable starch coﬁtent and by high values of
hardness. These results indicate that the common characteristics
of unfavorable cooked rice are a hard and unsticky texture, and a
dull appearance. In the case of Japonica grains treatment of
grains with 1M NaCl was effective for solubilization of globulins
and, as a result, liberation of starch was enhanced. The
liberated starch contributed to increase in stickiness of cooked
rice. In the case of Indica grains a combined NaCl-protease
treatment was effective to obtain cooked rice with high

stickiness like Japonica rice.
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