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FINAETIX, 28HMAEE LK (E#4.6~5.9) % 6 HLIHICEAMEE22.28km™? (30cm
X15cm) CAIICHEHE Lz, BRI AHWVIa T HEA/10-10-10%2 H\v, N, P,0s, K.0n%
BB ENEFN10a247-08.5kgk b L H) EBEMTHRE L /2.

RETH AR Tid, BHMHARBERTHERE L2 (FEH6ERE) %5 A28H ICHMETE
25.08km~? (20cmX20cm) TAMHEICHEH L. BEHIRFEZ B, NESH10a K472 20kg &
%559 6H5H, 6 HI8H, THE1HBXU'TH3IHIZ4:6:4: 30EE&THEREL .

) %8, P.OsBIUK.O0HEIIZENEN10a K472 1Tkg, 4kgTho7-.
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FAEEOKBEITAIR (BRDS 1999) IR BYVTHE. bbb, FHEORBIICN
DELY 247\, TORBBRBIUHT N Z LTHONIHNELSmmU EOLREHKBIZL o
T 2 01BHE (BREEH88%) L, ZOEX%HMEHT Bran-Luebbe #: 8 ® Auto Analyzer I B
T7 Iu—AEEX%, Bran-Luebbe #H D Infra Alyzer 2000BIC¥ 37 EEHRK2H/EL
7z. [EBFIZ Newport Scienfific #t%L¢> Rapid Visco Analyzer 3 —DET7 I u /5 7 K fH
(BLF, RVARHME) ZHE L. db¥T, RAFEI~22ANIZ X 2KOERRE (FIl 1975)
RER L. FOBROKEIZZ, FlEIFTFT) 2RV 2750, REEOXXLHY,
B(U#U,3ﬁ$7ﬁU£lU@ﬁﬂwﬁﬁﬁﬁ”&#ottb,E%ﬁﬁﬂﬁb&#ot.
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Fig.1. Changes of mean temperature in Kagawa university and Tianjin rice research
institute.
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Bl 7TIn—REFRAC), ¥V W7REHL(PC)BLUT I n s 7 7HHE RVA).
Table 1. Amylose content (AC), protein content (PC) and amyloraphic characteristics (RVA).

Y 23 AC PC __ RVA (RVU)
No. cultivar (%) (%) RERE REHE BEBE 7L—J2F0 SUTAF U
Max. visc. Min. visc. Final. Visc. Breakdown Consistency

(&)1 EEK Kagawa rice)

1 22veRY 162 74 426 100 183 326 83
Koshihikari

2 ¥XeAhY 161 78 449 113 197 336 84
Kinuhikari A

3 BLUBRD 179 16 386 103 186 283 83
Okuhikari ‘

4 aHFx=HY 191 75 370 102 190 268 838
Koganemasari _

5 P23 190 177 386 101 188 285 87
Zhongzuo 23 )

6 P93 188 7.5 368 91 174 277 83
Zhongzuo 93

7 BiE2 168 8.7 396 103 188 ‘ 293 85
Zaohua 2 .

8 fEH13 16.7 1.7 376 93 171 283 78
Huayu 13

9 EfE7719 170 7.6 397 97 178 300 81
Jindao 779

10 ¥%81187 187 8.0 358 102 188 _ 256 86
Jindao 1187
(KHEE¥ Tianjin rice)

1 aaved)y 172 7.8 441 104 189 337 85
Koshihikari

2 ¥XthY 176 88 420 105 187 315 82
Kinuhikari :

3 BLUMY 199 88 357 100 192 257 92
Okuhikari

4 aygxety 240 104 263 98 209 165 111
Koganemasari

5 i{E23 200 84 388 101 192 287 91
Zhongzuo 23

6 P{E93 210 72 370 96 186 274 90
Zhongzuo 93

7 8182 191 92 383 108 201 275 93
Zaohua 2

8 #F13 - 178 7.8 383 97 T182 286 85
Huayu 13 :

9 BFETT9 182 8.0 408 100 187 308 87
Jindao 779 .

10 HFR1187 197 94 361 107 199 254 92
Jindao 1187
FBINERTHE 176 18 391 101 184 291 84
Average of Kagawa rice
REEXEHE 195 86 377 102 192 276 91
Average of Tianjin rice A
% R 4% Signifcance o * ns ns * ns *

1~4: B#5HM Japanese cultivar, 5~10: FERA Chinese cultivar. ns, *: HEERL, 5%K¥ETHE Not significant,

significant at 5% level, respectively.
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TIa—ZAEHE (%) BRI REHE (%) B ¥sEE (RVU)
Amylose content (%) Protein content (%) Max.visc. (RVU)
25 r 120 . 450 .
° 1=0.663* [r=0.831+4]
| r=0.841%* [1=0.909*++] =0.337 {r=0.697%] °
23t @ ‘ 400 }
3
‘£
£ 21 ° 350
5 .
a o o O: BARE
§ 19 . 300 Japanese cultivar
# ° ‘ ®:FELE
® o ® o Chinese cultivar
17 b ° 250
)
1 5 ) — 1 L 4 n} 6.0 i L 1 — 200
15 16 17 18 19 20 7.0 7.5 8.0 8.5 9.0 350 375 400 425 450 475

&I EE K Kagawa rice
#E TIn—ZXEER, FU7REAERIURBISEOEHMMER.
Fig.2. Relationsips between Kagawa rice and Tianjin rice in amylose content, protein~ content and maximum viscocity.
*, %k, 00k 1 T EH0.5%, 1%33 & 110.1% K B TH & Significant at 5%, 1% and 0.1% levels respectively. () : FIRICBIT D&
#ES Varietal number in Table 1. [] : GBER 54 % I\ 7= 1EEI{R¥K Correletion coefficients except varietal number 4.

Fo2MZ, TIU—AEEE, ¥\ EEAEBIUREBHEOEBMMEEE R L. 73
O—2FARIE, WTFhOREIREEROAPFINNERI Y IEL, MEOEICIE 1 %kET
EELZEOHMBENRD bWz, & vy BEERD, FIE8B%K L REBEROFH B E
ZRL7A, EMoOMBRBIEIFEETCEIZ,r o7, REHEOEBBEIIBML THEL, FiC
FEGECIIEDEICIZIE A EZRZALNE o7, HEREIL5 % KEDETEETH o755,
AFAFAIFTVIIREBTEEINLHEICELIEWERRL, Lo L IIRE T Taqm
LTwiz, F/z, 7IO—AGHFREY V7 BEEARICBVTYH, REEIT R 3o
REOEREZRI S I ThAEMICH o7, TD4D, IHFIHY FBRWTROHBERE,
WEFNDI R TALBELINVEL Y, FUNRIEBEEERICZH 5 BKEDETHEEEIREDOLN

7=
FIXI, EBHELTIO—X 25
ERRLOGERMMHEBEEZRLEDD o ‘4 A : )| #KKagawa rice
I % 23 ¢ A : KHE ¥ Tianjin rice
ThsH. HERKII1 %KkENAET # §
T £21 [ r=—0849ver A
HEETH), MEHEL bREHE “élé‘ 8 a
819} Ak
OBHCEMALT I O-AGHEE ) F PN
, 17 | a
Erore. UhL, FUBSHEA s B
. . . 15 —
BTOT7 Iu—-AFARIREELK 200 250 300 350 400 450 500
DOHBENEXR X ) DB ERIHA . R KB (RVU)
. Max. visc. (RVU)
X BEEELT7Io—XSHERLE OBIE.
(. Fig.3. Relationship between maximum viscosity and amylose content.

®kk : 0.1%7KBETHE Significant at 0.1% level.
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Table 2. Result of sensory test on cooked rice.

NO.

sl *

Cultivar*

4 )

Appearance

ok

Taste

FY

Stickiness

wWX
Hardness

we
Overall eating
quality

10

(BN EXK Kagawa rice)

avehl
Koshihikari
¥Xkeh)Y
Kinuhikari
BLOMNY
Okuhikari
aHx<HY

Koganemasari

- PR3

Zhongzuo 23.
FE93
Zhongzuo 93
B2
Zaohua 2
{£HE13
Huayu 13
BE779
Jindao 779
HTE1187
Jindao 1187

0.60

0.44

0.00

0

--0.39

-1.32

-1.00

0.10

-0.50

-0.40

1.07

0.56

0.47

-0.50

-0.63

-0.50

0.30

0.10

-0.01

037

0.44

0.11

0

-0.56.

-0.16

-0.20

0.30

0.00

-0.40

0.07

0.00

0.74

0

-0.33

0.16

-~ 030

0.80
0.00

0.50

1.13

0.67

0.47

0

-0.56

-0.89

-0.50

0.40

0.00

-0.60

10

(CREPEX Tianjin rice)

avesy
Koshihikari
FXEeAY
Kinuhikari
BILOMY
Okuhikari
aHFx<yy
Koganemasari
E23
Zhongzuo 23
F{E93
Zhongzuo 93
B2
Zaohua 2
£&13
Huayu 13
779
Jindao 779

#581187
Jindao 1187

-1.10

-0.90

-1.25

-0.80

-0.90

-1.00

-0.50

-0.60

-0.38

-0.60

-0.20

-0.44

-0.10

-0.90

-0.22

-0.90

0.20

-0.22

0.40

-0.20

-0.20

-0.22

-0.20

-0.90

-0.75

~-0.80

-0.30

-0.56

EUEGTE : F)IBEaH X< Y Reference cultivar:Koganemasari produced in Kagawa. * : 1R &R
Refer to Table 1.
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9 R HEREOERER LAY, ARBRCIIH ) ZEVY, BRERELPVHEE (+)
THELE. BNERICOVWTASLE, PEKENS I, B+, MoBEHRA (—) (ZFHE
Spr. 2BL, BHEBROTROEE b +HETh o7, Tabb, EFIREEE L2F
EoAAwH ) L) bAMBICER, AT, B0, RoH (T, BRAFHIBRDB
ORDECHES N, F7, BRIT9LE COBBICBOTRREOMER L. —H, K
FERIITL LAY L0 S B L OEFI3OM ) 2B ROEE 32T — 1S E S k.
Fhbb, REEKZGFRGEEL DA

BLIE Y, WROARRT, HhH5E<, B L3 DI &1 K Kagawa rice
M XEE K Tianjin rice

BEEZH o 7z, %m#

4, MERTHECHRLE6E B £os
Hico X, EHIRATEELEL: b0 g%ao

Ths. FHEOMEHEIBD A REERD g&s
FHEMEZR L2, oSfEdesn 8

bENEXRDFHFHEIE o 7. E 2, e 5 6 7 8 9
R AHBIARBUL r =0.929** (n=6) thmﬁﬁiimmth*

T, 1%KEDETHEECTHo7- (% ). FAR EHFIORKREEREOKRSITME.

Fig.4. Score of eating quality of Kagawa rice and Tianjin rice.
*: BIRBM Refer to Table 1.

15 15 ¢ 1.5 ¢ 15 ¢
=0.870%+* 1=0.968+** =0.813%*+ r=0.163
2 10t 4 10 t 4 10 | 4 10 } &
E| A A a A
= ?—” 0.5 { by 05 f ad 05 A, 05 } a
% % ooF 4 s 00 F , 00 4 00 } s,
— A A A A
2 TOSF 4 4 05t & a 05 aad 05 F a4,
& 10 14 & do b & 1.0 & - % q0l &
15 . . s .15 L L — .15 s o N o .15
45 05 05 s 10 00 1.0 2.0 10 05 00 05 10 -l0 00 1.0 20
$HB Appearance K Taste #59 Stickiness - & Hardness

FSE SME, BR, BV IBIUEX L REIE & DOBIR.
Fig.5. Relationships between appearance,taste,stickiness or hardness and overall eating gnality of sensory test.
wokx 1 0.19% KB THE Significant at 0.1% level. 2513 553K & A U Symbols are the same as in Fig.3.

%50, BRREICHRLIBOERIESEICOVT, B, 0k, H), S LRETE
COBBRERLE. REFMEES L OMICEERHBBERIIZED N2 o7225, S, K,
D L I201%KETHELEORBEER L. £/, SRSORBEBICENEXE KEEX
PP S ANE . E TR (R A |

4. BMLERUIFTE & BHERE & DER
ETHlRARZZEH I, PERBENS QIIEEL LAFNEIT AT ) L) ERREICLEE
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FHlidME o7z, 22T, TORERICOWTEINEROBEILFWRMEM L OBRD HHET L 7.
FB1RIIALNS L H I, FERECREFMOB L o LT I3L EMTTIOFNEXKIE, 73
O—AEERNFL6.7% E17.0%, ¥ V7 BEHEENT.T%ELT6% T, HHEX L BB DR VKHE
Khol:. THICHL, FFHEOED o 7-mED ) bHIEBE FIERBD S 37 BEAEITHARR
BREDP 72007 I 0 - AEFEIEP o2, i, B2, 7Iu—-2A5EXIIEDL-
tﬁ 9VN7§€E$ﬁ%#ot.EWUMMCﬂBﬁ%K%#ot.@ﬁ@ﬁﬁufﬁﬁ*

CBWTHRH 6N,
L5 r r=—0.743%** Sr r=—0411
—_—— 3ok
o) o [=—0.801***] ok a [=—0.580%]
E A a
E :.o 05 + a A 05 | AA
% 2
0§ 00 f a a 0.0 | Aa
$# = A 7y
) A
g -0.5 a A aa 0.5 r A A a
-1.0 b 4 -1.0 a 4
1.5 s L 1 -1.5 o .
15 17 19 21 23 7.0 1.5 8.0 8.5 9.0
7T I o —REHFER%) &Ry HEFR(%)
Amylose content(%) Protein content(%)

B T In—REFRBLVF UV EERRERAFM L OB
Fig.6. Relationslips between amylose content or protein content and overall eating quality
of sensory test.

[1: {RAEBILREK Partial correlation coefficient, *, %k% : £ FN5%B L V0.1%KETHE
Significant at 5% and 0.1% levels, respectivety. 325132553 & [F] U Symbols are the same as in Fig.3.

BORI, TID—REARBLIUY UV HEEARLERRECBIT2REFFME OBRKRE
KL TIO—-AESARLBETME OMIZIZ 1 BAETEELBORBBEBRIFEELY. —
B, NI BEEERLOMICIAERLHBERIIZOONT, PEBOL T VI BEEHR
BHPESTH, TITD—AFERPEVT-OICRETHEOS 5 bfErHL oMz, £2T, 730—
AGHEREY YN BEREROMEOEE YRV FHABRRZ RO/ 25, BAHBGRKRLD
BEWEIELN, FUNIEEERLOBRDL S UKEDEBTEE L 272, Thbh, B4
FHEICIR 7 SU—AEERL Y UV BEEAENEVICEB LDV R IR OBELTwELAS
N=DT, Zho 2REXHBEY, L2 ENERLT2ERBIMETo%. HRIE
3EIRLAEBY, R=0838***:\H01%KETHELEHPRENF /O, ZOEARF
R L > THREFMOEMM B X URBHMEOHTORVHATELZ LML N:, /2, T3
U—REERL Y U B EFEROREGTHEICK T 5 BEREFREILIZ653:34.7TH H, &
AFFEICIIAERL>M 2 ¢ 1 0FETHS LT3 LS.
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ik WEFMECHT 2 ERIRIHT.

Table 3. Multiple regression analysis on overall eatig quality of sensory test.

EERR R R? RSPRC
Multiple regression equation ‘ Xy X,
Y =-0.319X,-0.462 X ;+9.204 0.838"" 0.703 65.3:34.7

Y : BEERREIC L 2 AFli  Overall eating quality of sensory test, X; : 7 I @ — X
&% % Amylose content, X, : ¥ /%2 B EH 2 Protein content, R : EHABMREK
Multiple correlation coefficient, R* : Y EF&3K Coefficient of determination, RSPRC : #Z
YR EIRERE L Ratio of standard partial regression coefficient. %% : 0, I%Kﬁfﬁ
Significant at 0.1% level.

z =

KAWL CEESNDKIZ TREAIK] LS, FEICBITZBAEKRKE LTELLES
THD, MOKLDBAHBEBETRY I X SNT WS, SAGIES LS LLHE, R, <Y 3
PEQHARRETH o725 Ly Bk - Jull 1996) 35, BAETHPEBERZETHR S
FEBHZDHRLE RoTWS, &) LzZbhb, KEWBHFCIX20004 & ) RE/NERFERR
BHE R RE S, MEHTERO—BOIALH L\ BARSEOTR S b U R AR EERRO
BRICHY Mt S b & e o7 (3 KtHH $18238%, 19994 H4H). Lo L, REEXD
AWREHICOVWCTIRE S L CALNTWEY, 22 CARRTIE, PEKEHFICHITSEEL S
ELGE & 8030 0 AR 25 I KE B & KRt AR CRBICERE L, AkstEonE
M2 7% & O BRI % BET L 7.

RERICIX, OARRE4 L FEGHES ZHRA L. 5T, FIERICOVTEILERE L HiER
MChBLL 25, FEGEOFHT IU—-ASGERIARGENIL LAY RE LAY LD
BEDo2 00D, BLUODPY~IHATHYEOMEER L. &I, BIE2, £F13, @M
MIDT7 IT—AGHEERIL, BLOPY L) bEDo7-. BERERIIS LYY, FXEHY, &
WIT9SETHC, aHR<HY, BIE93, BMUSTETEL o ¥ NS BEER, RIEHE,
BHHEE, OV VAT VY- KA R RENES L CREREERAL Wb ol L, T3
O— AGHEOEN > RIE2 D5 Y Ny EEEEIISI% THINEXOHTRB OB, o/, X
BERICBWTS, BEXELIZZAROERIED LN, BNEXTT I 0— AREECREH
EOBVREIRKBEERTOEI o7, A5 XD, RRBRICHR L /- PEHEET 13279
DELFRFEIZERE 2, ades)eF e ) EBLOPYRAFITH) OFHO
Kz H s LHW SN, —F, RO (1998) it, FESEOAKEIEIAARELY 452
ZEERBELTVAEY, TOBVIEEoREOBVIILSEIAMAEVEEbRS. Thbh,

—029—
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BAEIC X o TIXRENC S AREEICEN - b D055 £ 50D (X - AL 1996).

ERMOPYETHET 5L, REERIFNERI VST IO —AGFEHFFHLI%, &>
Ny BEERFFEH8% B o7, LI, IF AT IRETHE L 2BAICTIn—25
HREY UNIBEEEFELLBLR), TRERVTAS L, FHEOEIRT IO AGHE
1.3%, ¥ V7 BEER6%B LR ol 73IO—AGERICITHEIEOBRASESLET LS
EhmsNTwS (FRES 1982, Fid: 1988, ’f_ﬁ@% 1992, KE S 1998, EHS 1998)7%, AH
B % M L 72 R TR T BN RS %0 L ) BETHSELICHELTY2. 20w,
BRERIIBNEL Y LIRS, 8 A2LH A6 041 H B OM S EH AR K T AR 0 2t
114TEA - 7=, FRE (1988) X HIREMIE40H MORESRRN100CHEE 5 &£ 7 I 10— A G AR
LI%ETF 52 L 2 8EL, KBS (1998) HO96IETT 5 BT V5, ShE, KRB
BIF2arFwH I EBROVLBAICSTIROTASELI%E 2D, fRE (1988) oML L —F L
72, o T, REERDT IO —AGERNENERL Y 8B L %o 2 E 2 FRIZBHI BRI
HrLEIOLND., —F, NI EEERIRSEN LD EEE, L OCHERICHHEBE
N5 (R 1988, HA5 1992). KEHAFIIER CRIENAEBERO 2 5L LONIHA S h
TWie, ZO0, MEMKD Y V3 BHEARIZENALNZDIX, NEBHEDOEWILZEZ
AEKEVEHEEIND, 2750, REEOBICHERKDS 2 HEFEOZINE o 72,
i, RETHRELZSES, a2eh) 2R E, MOSEICZUEMLVERIIZDShEho
7. ThUE, RETIEEEIE CANEIAFTORATH RN EE2RBTEL0THS. H#oT,
Lk, EONSHELERT S L & b1, TEEHEOBERILIALIIDVTOL Y FLY
AT VETH 5.

RVARHEE OB ERE, BREMEBIU TV -2 ¥y VICEBLRESAMEZZD O o 7.
LAL, BREELIY ATV Y —BREEROFHFEZTICE L, REERRIBINEXRIY A
HERCHEC 2 ) RF v (KIE 1996) EEZON. 72, BEMELT IO ASAXKL OB
FAELBOHBBRIEE LY, ARSHEKETHT I 0 - A§ERIREERDOHHEH
EcH Y, REELRIRSHEDSICET IO—ATHLIEFMLNE. B, h5DHE
PRERICHRD L, RICHBRZE I, aFRTH ) OB REERICBVTELL
HHMEER LI Thbb, aFic~d) ZBFNEEOERHESIMOREL ) bKEDo
2. COFELVWER Y ARBROBEMN CEEN ST 2 I L IdmER VY, #HRLHRSED
fcaveh )y, FxeHY, BLOPDIIKETICRENISEVWILER S TER I TWS, 2
NICH L, XAV REFETERSNARETHS. foT, BEPICFIETRBORR
SUEDENFEORRBEOERBMESM, L QCRERGOECICEEL TV TRESD 5.

RICERBREICOVTRE LR, BIEXTEIIL LT ) ORAFEIR S, oRX
RELEREL L2a b R4 ) L) EVEHEAE S W, RERECIIEEISL BRTTIO Ak
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BRI S N 72, Mo RBORATFMIZETE (=) OEERLYE. ZOAICOWTELENY
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Summary

In this paper, the palatability characteristics were compared between the rice produced
at Kagawa university (Kagawa rice) and that at Tianjin rice research institute (Tianjin
rice) using 4 Japanese cultivars and 6 Chinese cultivars. Amylose contents of Japanese
cultivar Koshihikari and Kinuhikari were lower than those of other cultivars. In Chinese
cultivers, Zaohua 2, Huayu 13 and Jindao 779 showed relatively lower amylose contents.
The varietal difference in protein content was not so large. The correlation coefficients
in amylose content and maximum viscosity between Kagawa rice and Tianjin rice were
positively significant. The score of overall eating quality of sensory test on cooked rice
was the highest in Koshihikari. Chinese cultivar Huayu 13 and Jindao 779 showed higher

score than the reference cultivar Koganemasari produced in Kagawa. Significant positive
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correlation was found between the score of overall eating quality of Kagawa rice and
that of Tianjin rice. From the multiple regression analysis, more than 70% of the varia-
tion ofoverall eating quality can be explained by amylose content and protein content, and
the relative contribution of these two factors on overall eating quality was abont 2:1.

Therefore it is concluded that the reducing amylose content is the most important for the
good palatability rice prqduction in Tianjin area. Huayu 13 and Jindao 779 are considered
to be very usefull genetic resources to raise the cultivar with good palatability in Huabei

area, China.
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