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'l‘ahle 1. Name, cultivation year and place of rice seeds, A th ies and group of
ctin fine structure of h ofneeplmureeenﬂybredm-hpmandpopularculnvmofwuy
and non-wuy rice harvested malnly in 1998 and 1999
I . Waxy rice
Ltiva GpPc*? sc**
[o} .5
Name Japanese letter Fr.I (%) T, (C) AH (J/g) Group
1998 1999 1998 1999 1998 1999 1998 1999

Year*' Place*?

0.0 685 684 119 114 (e (e

L M290 %
LEa181 5

FHIR2255
. HEm227%

*1 Cultivation years; | : 1998 year, [i: 1999 year, iii: both years of 1998 and 1999, iv: neither 1998 nor1999 year.

* 2 Provided by the Ministry of Agriculuture, Forestry, and Fishery of Japan ; Ho; Hokkaido, A; Akita, N; Niigata, I; tbaraki,
Hi; Hiroshima, F' Fukuoka.

*3

Fraction(Fr.) Is divided according to a range of A max. of iodine-glucan complexes
of each tubes as follows, Fr.l, Amax.2620nm.

*4 Diffe ] er; Tp; peak ire, AH; change of g i

*5 6 group were classlﬁed based on the peak area of Fr.A, mat is, Fr.A consisted of glucose chain with degree of
polymerization 6 to 12. Group; Group (a); Fr,A<20.09%, Group {b; 20.0%SFr.A<26.0%,
Group (c} 26.0%SFr.A<29.0%, Group {d} 29.0%SFr.A<30.5%, Group (), 30.5%SFr.A<32.0%,
Group{f); 32.0%SFr.A.

Table 1 Continued.

Il . Low amylose rice
3 4
Cultivation GPC DSC o5
Name Japanese letter Frl(%) T AH@R oW
Year'' Place® 1098 1995 1098 1999 1998 1099 1998 199
SVF—pdA-y. . I 12.3 688 702 126 155 @ W

689 134 142

Table 1 Continued

Il .Ordinary amylose rice

i Gpc*? Dsc** Group*S
Name Japanese letter Frl (%) T,(C)___AH (Vg P
Year®' Place®? 1998 1999 1998 1999 1998 1999 1998 1999

ayeh) N 63.5 698 116 131

A 212 208 67.2_69.3 11.7 136 _

664 667 11.2 122
68.3 683 115 115

>

78.0 153 16.8
776 151 153

66.8 684 1356 126
674 69.6 157 132
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Table 1 Final.
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_ Hoshiniahild k¥ =$k ] W____I_____265 27.2 _ 63.7 659 103 113 (&) _fe)_
3 3 9 _Chugoku134 w1345 1____Hi___ 285 -~ 647 - 13 - (& -
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: N - ..Guizhao2 gmos LN .. 308 647 - 1§ -~
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) . Saikailgd ___ [ CT N A F o L1 .. 620 ____ .91 _ ____d ___
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calorimeter ; DSOIZ & 5 KR A B DfY] Beioman  ~onvy

iR L HHEMBORIFE ©. Rapid visco analyzer (RVA)IZ & % KEABMREROREERE 20, RIEALBYN
DEDTIORYF(AP)YDEHE (WTASDHIE "), RERHE (relative index, RI) E{EA L ——X#
ZLJEE s (low angle laser light scattering) 2R HHBBICH W EHKA I O 257 4 — (HPLC) (HPLC-RI-
LALLS #)IZ& 2 WS B LU AP ORSHE S ORIE B PES IV B85 O< b FS5 7 4 —(gel permeation

chromatography ; GPCIZ K B8] D L7z KA BN B LR AP OBHEIROAIE 2, JIVARTY R0
X b U —H# H 88 (pulsed amperometric detector ; PAD)Z i W/ B A4 >R/ O M S 5 7 4 — (high
performance anion exchange chromatography)(HPAEC-PAD i) IZ& 5 KIRHLBH D AP DESHBEHORIEES

MOPE?, WA - BREOHE *RIEROGEICEUTIT /2.

S

1. KECARBYD T o BRI L DR~ BAE (blue value, B.V.) B L INBATATF £( A max)
“ Figl RSERWEREXELEY DZNThO

3 BTN EhER D SBIE U 7B KIS £ A max &
680nm T HBITBENE (B.V.) LOMDOBEFRERL

TS5 T TCHB.WSEHDONTNS A max i 520nm

Blue value
(0.D. at 680 nm)
§

LA E 540nm %&#. B.V.IZ 0.05 BLE 0.1 kK. LS 1

)
|
1

Amax A% 540nm LA 570nm &#E.B.V.IZ 0.1 Ak 0.2

Fif. MS X A max % 560nm L4k 585nm K#§. B.V.

0.0 T T

540 560 580 600 620
A max (nm) 13 0.2 BLE 0.3 3. HS 1 A max %% 585nm LA E.B.V.
Fig.1 Relationship between A max ( length at absorption maximum)

and blue value (abuorpiion at G’SOnml)' of iodin:-atnrch cocxlnplexes ;i lendo-p;xl-m . 7_“ -
starches. Open symbols; rice plants harvested in 1998, close symbols; rice plants > \FB

harvested in 1999, half-closed symbol; rice plants harvested in neither 1998 nor Pi 0.25 'U“to)ﬁﬁ “‘ ﬁﬁ b T v 7;“ 7:' el l/HF?ﬁ 2064
1999 year, square; waxy rice, triangle; low-amylose rice, circle; normal-amylose

rice, lozenge; high-amylose rice, half-closed circle; Kenkei 2064
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{3 A max DL 580nm KHET MS DX 572 EZRTA BV.IE HS DL S EERT/ZDIC. Amax & BV.O

EREHRNS5KEFTHhTNWE,

2. REEEREG (DSC) 12k SMULIEE EHHLEE

Table 1 -I~IV IZ DSC [ (#8) U 4 2 8240D &] iz &k 2 KMk OB E — 2 B B (peak temperature ; Tp) 3B
K (b # B (enthalpy change of gelatinization ; AH)ZRL &, W DMDHISZER T 1999 £ DK D
S Tp BLUHHERANDOTHICEWERRAONE. CORBRRIBRBEENRRSZEDICEE LU TERTRE
DERNZEDRENERNENTNOR —RBEOXRELBR OMFECRIFLZHEEZRL TNEEEX
5%, —RICILBEEDOKROBBIIHHLRENMBEVERAS SN, TOHBIILAO®E Ye—HLT
w3,

rZI0% 4311 (WS) [TEHgHE 243 51 (WS). 7% /i) (MS) NIAWAHDD | (MS) MHT% 2064) (MS).

7% 309) (HS) @ Tp (76.4°C~789C) BXUAH (13.2Vg~17.7 Jg) {ZF DD KB EEID Tp (62.0C
~717C) BLAH (9.1 Jg~157 Vg) KD BHFRBIEWEERLE B, ZhdOREEY 2 BiEM
{L#&% (starch gelatinized at higher temperature ; HTS &7RT). % 431), NEAWADOD) 3 EdIT (74
RV BRIZHBDODT 17U /K] REOKOEHE LB LNV, HS ITETS W 309) k< HTS
DAH DfE 151 Vg~17.7 Vg 1%, EOMDKBHHEDAH KD BEWHEANH - &, —BRMICAH OfF
REELT AP KL TRRENTVIREFROMBRTHHEEXSNTNS > OT, 7§ 309) ©A
H OfEA HTS OF TIHEWEZERLIZDIE, AACHEWEDHEZEZ 5N 3,

HTS ZFR < 1998 F 2 & 1999 S EDRIEALBI O Tp DFHERIZNTN WS T66.7C.67.9C.LS T67.5C.
69.2C. MS T 664C. 684, HS T 644T. 65.0CTHD. WINb 1999-EEDHD Tp AEMN o 7228,

WS, LS. MS Oz Tp DA Z/ENIZR SN, HS D Tp iZBHMENEERL /.

3. SEyREXIFZFS1H— RVA) 12k SHERE

Fig. 212 RVA-3D (Newport Scientific Pty. Ltd. ; Australia) ZHWVWTRFPORBRTRLEBETOSIALT
BIEU /= 1998 £ (a2 bh U] OXBRABRBO 10%KBEK (ww) OERITILE, BONREER
AT LMEHAD fc%ﬁﬁ'&fﬁ@%%t%@%%é%bto Z T THEE L RBASRIREE (viscosity rising
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temperature ; Tv) &, XR—Z T4 > kD E— ¥ (peak viscosity ; PV)ETORED SKICHYTHHELR
WWELEROBEELE. Tv Do E—JKERORE (temperature at peak viscosity ; Tpy) X TOMIC LR
L EEZZORBERE (Toy—Tv) TEoME tanf IIELREEEZRDODIREE L TEHLE, E—2
Y L TN OBEKEE (minimum viscosity ; MV) &DZE (PV~MV) &7 L —% %% > (breakdown ; BD).
LBHEBORBEICH DB — ¥ (final peak viscosity ; FV) & MV D% (FV—MV) % SB &L
7o
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Fig.2 RVA viscogram and some characteristic values

Fig.3-A IZ13 HS B LU % 2064 CRARELERI D B.V.AY0.25 L k). Fig.3-B IZid 1998 4E. Fig.3-C IZid 1999
FITREE XNz Table 1 D I~V DZNZEND Y ) — T DREFHIZEREKFLBHOE XS S AR,
FEWTHOS I 7ICbUBOESHIZ Tas kA OERITIAERLUE.

Fig3-A O#RLD. 1T h U ITHRT HS BXUHFR 2064 1X Tv @M o7, [BFR 2064] O PV
X ravehy) LEEFERICHEZRLUEN, HS © PV i3EM -7, MV, FV, SB Offiid HS B&LU %R
2064) TWIhd ARV XVbEMok, HIT THIR 2064 & [FE#HE 184 B) 13, MV, FV, SB
DTN HBICH WEER LUK, Fig3-B. C OREYD. Ta¥bhY ] IKHART WS © TEIZEFL, LS
DI NF—p4—21 (R 7=R—)b1, [VT |k 158) EHED LRRE DERTREINE, HS OR
BRI BN ER a7 L8R Lz, §ib5, Fig3-B @ IR =¥F) & Fig3-C ® IR¥a¥7)
DNFTND SB IIB&KZ 150 RVU, PV iIB L% 200 RVU T, F/= Fig3-B D IE+E) & Fig.a'-c'@ M
25 IXSBHPVHBLE300RVU THol,

WS O TiE T£INE 431) (Fig. 3-B) & [HE#EE 243 5] (Fig.3-C). MSOHF TR I7H /K & N&

WAHDYD ) IX, B Tv 2RL7%E (Fig. 3-B). INS5DFERIT DSC I2XBHAET HGS LHESN-RES
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Fig.3 RVA viscograms of rice endosperm starches suspended in
water (10%, w/w). Viscogram of Koshihikari (open circle) harvested
in 1999 was shown in all figures (A,B and C) as a reference.

[A]; High-amylose rice plants harvested in neither 1998 nor 1999 year,
open square; Touhoku 148, closed triangle; Beniroman, closed circle;
Kou 309, closed square; Saikai 184, open triangle; Kenkei 2064,

[B]; Starches of rice plants harvested in 1998, closed square;

Milky queen, closed triangle; Akenohoshi, closed circle; Hoshinishiki,
open lozenge; Yumetoiro, open triangle; Hiyokumochi, open square;
Tashukei 431, :

[C]; Starches of rice plants harvested in 1999, closed square;

Snow pearl, open triangle; Soft 158, closed circle; Hoshiyutaka,

open square; Guizhao 2, closed triangle; Hiyokumochi, open lozenge;
Saikaimochi 243

—FLTnk,

Fig4-A~D IZZFNZF4 Table 1 D4 DD
8 (Table 1 - 1~4) ITHIGT B 1998 (£
XD WS, LS. MS, HS @ 10%KEKD
RVAEROJ S A%ERLUE. HEBEDREDIZ,
FigdA~D OTRTOF S 7z Tavkh
V) BBOEROY S5 h%ERLUE, Figd4A
~D OERIT I AZENETNEHHLIN
y—2ERLE, TRbE, MS RT3
razkehvy) &HE~NT, WS (Fig4A)
® Tv. Tpy» PV. BD. MV, SB, FV OW
THOBEHIELS. WS @ tandid LS. MS,
HS ICHARTEWEZRTEESA 5N,
WS OHTIIFNNT TR 4311 13 T3
AU KOBEW Tv, MV Z2RLUTE,
LS (Fig4-B) iZ TazbhV) ELRTPV
A<\ Tv. Tpye SBIMEWERZR L .
MS (Fig4-C) DERIAYSLDHT MS I
BE2 Maveh)) REQHEESTEY
ﬂ@f;EzjﬁiAé%Lr:o HS (Fig.4-D)

DTv, SBIZ Mlaehy) ItEXRTEL.,

Ty DOITNICEN ST, SB DEICIE (BRI 2¥h) O 150 RVU & (E+A] O 300 RVU O—FEED

ENEEE N,

K. KB L URITEIBIRD SB IRTN50 AAC &ORICE WA DABEMRA S 3 = &2 5 hT W

5, LHLARAS HS (FigdD) BXU amylose-extender (ae) ZRMAEHKD [BFR 2064) (Fig.3-A) @ SB 133k

BCEWEZRLUE.
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Fig4  RVA viscograms of endosperm starches of rice plants harvested in 1998.
Viscogram of Koshihikari starches (solid lines) was shown in all figures (A, B, C and D).
Dotted lines: [A); Waxy rice starches (AAC=0.0%), [B); Low amylose rice starches (0.0%<AAC<15.0%),

[C}; Non-waxy rice starches (15.0%<AAC<25.0%), [D]; High amylose rice starches (AAC=25.0%)

4. REBE A L —F— I BELIE 0 e BE Rt O M5 7 0 — (HPLC-RI-LALLS) 1=
BEEKITELE 5 & DR AP D BT BB

i Figs ICREMITE (RD) &{EAL—F—HMAKL

. BERt (LALLS) %M E LT Rkt O

] , wg IbJS5T74— (HPLC) IZ&D WS, HBHWiE NS

% B émé MSHBLUT AP ORBKET YT I 5—HTHED L

= '5"§ THELNZERY (AP OHASH) % HPLC K& D%H

— ' ;mg ELT Rl 24— T 5N AH#RE RILALLS

C ?: kEDBENIEE D EH L BAREBEERLE,

e _E, Figs-A IEMMARAD LIV EF) EHWMK

i Elution time (min) " D TZAGR 431) O AP BASROBEHIEHRZRL TH

;.%ih:;dmfﬁmﬂﬁﬁﬁﬁﬁiﬁfﬁs gigtﬁfmafym 5. TR 431) @ Fr3 QY2 TE3VEF)
n circle; Degree of polymerization, [A]; Starches of

Hiyokumochi (solidl}‘ines) and Talsxl;ukei 431 g'me d(;tted lines),

(B]; Starches of Tashukei 431 (solid lines) and Amylopectins - - "

of Haiminori (fine dotted lines) and Akenohoshi (dotted lines), £0bb f NIz E ﬁ F ﬁ“ IZ E% . T 2 I %
[C]; Amylopectins of Nipponbare (solid lines), Koshihikari

(fine dotted lines) and Yumetoiro (dotted lines)
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431) X RVA BXU DSC BlIEICE DBUELIBENEEOXKER LD B EL. WRO MYEO I VBBISEM

ofr, FIT, BIF 4311 EFBICHILRENEWY (7 /Ky ) & NRWADD ] OKS AP OB

ENTERANER, 2% 41 SFERUARSEERLE (Figs5B).

HS O (E+6] oM UL AP OBMEESFZRENER. B HPLC 115 A TIIHkREms

ICHY Y 2ES 1 (Fraction 1; Frl) IZ# 15% DB HMABRREINE (Figs5-C). Z0 Frl 1347H 5 A LLATER

ELEAPHRIZEEND XA —/—0O > FF — (superlong chain ; SLC) THBEEZXON3B, " B+

D F2 B3 11 THERE) B Tavehy)) 2ED MS HWoBEILE AP SIFIFRBROEESFHEZRL

7‘—
—o

5. HESINIBBIHGPC)IZL BEGD LR BEEH AP ODEES G

Relative carbohydrate content

40 60 80 100 120 140 160 180
Elution. volume (ml)

Fig.6 Elution profiles of isoamylase-debranched
starches and amylopectins by GPC through Toyopearl
HW55S - HW50S columns. Solid and dotted lines were
starch and amylopectin, respectively. [A]; Koshihikari,
[B]; Chugoku 134, [C]; Saikai 184,[D]; Kenkei 2064

Fig.6 I Toyopearl HW55S(300X 20mm) X 1- Toyopearl
HW50S(300X20mm) X3 D&E 4 XEEN S LAZHN

T, KEABRMEAV T IS5 —ETHEYD LB

‘B, BLXUOZORABMNSHRBEL AP ORI

DOV H R 2 KRR S AP OZNEND Fr2
& Fr3 OFFEBERATRLERTH S, (O02E
AV A, THE1345) (B). HEHE1845] (C).
% 2064 (D) BB EETORE AP OEYD
R D Fr2 & Fr3 OBFHERITIZIE—-R]L TV,
Z ORBEEY & T 0BRGN SHELE AP O Fr2
& Fr3 ZHRLTWSEMEROAHOMICERR
BNRASNRNIEEBKRLTVSDT. BHN
50 AP BERIED AP BUSICRIZTERIZEA
ERholeEZObNS, THLIZK> T AP I
SLC OHFENALMITEINDETIE, Frl BEHO
AM B EUTRH#ENTER. T2DLERD Frl
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SBNHEOTIU—ZA R (wue amylose content ; TAC) & LTEMRINTER, SLC OEENASMICE
N7=%icid, Frl SBIZ AAC EULTEHEINB KD IZRoTe, TAC 3HE. —REITER & 2OHE AP
DAVRBRBERICLX VBN IVRBAMEOREENSEHT 5 H1E PAANBLGNTNS,

Fig6 D#5EED. RVA @ SB A% 300 RVU EFEBICEWEZFRY (T 184 51 (C) DR AP ITHE
ZEWFrl 28 (16.1%) AYEREI /. RVA @ SB A% 150 RVU OfEZ/R U7 HE 134 5] (B) ORFH
AP TiX 55%0 Frl B&aE iz, A ehy) (A) & [BF% 2064] (D) DREE AP PITIZHED Frl L
NEEINEMho T

Fig6 D&k 5 KERESROBMEENTEZOBRBNSBU L AP OBMEESHOZTNEND Fr2 &
Fr3 OGEHEZ —RS T2 RS ERLLBEHER T, Y0 LBY O 2B HBEEN H T242RL
TW2DT, ERMHD Fr.1ZZORB D AAC. RBEESD Fr.li3ZOBB O SLC FRICHY TS, L
JeAoT AAC 15 SLC SBZZLSIWERZOEH O TAC I[THY TS I &IT/ixb. Fig7-A KKYOL
T E B AP OEHBRMNSEH L TAM, TAP. SLC, AAM, AAP OZNZNOEEBORBEFERR
U7z, E£7= Fig7-B iZi3Bdv bf:iﬁ&#}&ﬁ%ﬂ AP OVAHE S & TAM, TAP. SLC. AAM. AAP OE%%X

RLU7,
A TAM B
-
Eak
I TAM TAP _
TAP

SLC
- SLC

Whole starch

I

Fig.7 Scheme of starch components obtained by GPC method

A; typical chromatograms of debranched starch and purified amylopectin, B; Scheme of starch components,
TAM; true amylose, TAP; true amylopectin, SLC; super long chain, AAM; apparent amylose, AAP; apparent
amylopectin

EEBRTHWEEBY &0 AP ORY) D ERY O GPC Hih S EH T 2 HEIRERAAN 505, AAM,
TAM. SLC D=BOESEBEU AP OEMEEN T EFRICRIET 2 LN TEX 50T, BHRERSED
DEDEEZLNS,
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Table 2 IZLA LD LI RFFRICEDEH L AAC, TAC, SLCOSEERLT=,

Table 2.  Content of apparent and true amylose, and super long chains of amylopectin in starches
and swelling power and solubility of rice plants recently bred in Japan.

Apparent True Super long Swelling Solubility
Starch samples Japanese letter Year* amylose amylose chains power (%)
contents (%) contents (%) contents (%) (at 75C) (at 75C)

Snow pearl FESIACS % ii 6.8 6.8 0.0 14.1 2.2

Soft 158 V7 158 ii 13.1 _13.1 0.0 11.7 2.3
Nipponbare 2 BAE2 ii 19.6 19.6 . 0.0 8.9 2.8

Milky queen INF—DA—2 ii 9.8 9.6 0.2 14.1 2.0

K-type Haiminori FnHonb ii 13.8 13.2 0.6 9.2 2.6
Koshihikari aTkhy i 19.1 18.0 1.1 10.4 3.9
Akenohoshi TSRy ii 15.0 18.5 1.5 9.3 2.8

Kenkei 2064 %2064 iv 19.2 17.7 1.5 7.6 3.6
Nipponbare 1 H 28 ii 19.7 17.7 2.0 8.6 3.4
Beniroman R=-gav v 27.6 22.5 5.1 9.1 4.6

Chugoku 134 FE1345 i 30.3 24.8 5.5 8.1 6.0

Hetype Hoshinishiki R ii 29.1 23.3 5.8 7.9 5.4
Tohoku 148 FiL148% v 28.7 22.6 6.1 7.6 4.2
Hoshiyutaka =] ii 28.1 21.2 6.9 7.5 4.3

Kou 309 7309 v 32.2 25.1 7.1 8.1 4.0

Yumetoiro B+E il 29.4 15.8 13.6 7.5 2.7

Y-type Guizhao 2 28 ii 31.9 18.0 13.9 7.2 3.3
Shu 6351 6351 ii 29.5 15.0 14.5 7.1 2.3

Saikai 184 TE#G184 % iv 32.2 16.1 16.1 7.6 3.6

*Shown in Table 1

FOFER. SLC SEMN 20%UTO@EERLE TATEh) ) REDKREYAT (ALHVITT;
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4 %1% 47 : Hoshiyutaka type ; H-type), SLC SBM 13~16%REDEERYT [B+HE] LEDKBEY A
7 (B+&& A7 ; Yumetoiro type ; Y-type) {Z/MFTB T ENTEE,
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Fig.8 Peak area % of unit chains of isoamylase-debranched materials of endosperm

starches from rice plants (Koshihikari and Kenkei 2064) determined by HPAEC-PAD.
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Fig9  Differences in chain-length distributions of isoamylase
-debranched starches of several rice plants with comparison to
Koshihikari starch. Chain-length of debranched rice amylopectin
were classified into 6 groups based on Fr.A content.

Group (a); Fr.A<20.0%, (Kenkei 2064),

Group (b); 20.0%<Fr.A<26.0%, (Akenohoshi),

Group (C); 26.0%=<Fr.A<29.0%, (Beniroman),

Group (d); 29.0%<Fr.A<30.5%, (Milky queen),

Group (€); 30.5%<Fr.A<32.0%, (Nipponbare*1),

Group (f); 32.0%<Fr.A, (Hakuchomochi)

Differences in chain-length distributions of starches of rice plants
shown in parenthesis with comparison to Koshihikari starch were
shown as a representative of each group (&) to (f).

320%<FrA]l. TNETNDOTN—TIET 5 REM
TRKEEE LT, () THIR 20641, (b) T75 ) &),
© ™zpx>y, @ MRIVF—1—2], (o) TH
AL O INIFavETF) 28K &7V —7
DREMZERR OEELANS oDV
BYMOEESTEESNWETSTRRLEDBDTH
2, (AR ] BTOTNV—THFOREICEK
BE. TavEhU)] ORRERRICHLETS 13
WFE =4 -2 ERCT V- (@ KEBELTWE,

@D SODIEIC AP OEEBBOERITELS > T
W3, Tablel- I~V KENTHOBRBKRNED S
W—T BT 2Nn%ERLZ. TOKR, Tablel-D 1

~IV OFNFND TN —TIzBNWT@~ODHTH



FEXK) AR OBE S tE

KAFDRBSNRNT ENS, KBHD AAC & AP OESHEROMUEHEN A & OMICIIBEEEIT AN E
£a5n5, LALBAS, BRELKD (FR 2064 @), Z0BOBRMIEKIZNTN 602 ) —
KEL., MEMEX TN —TICRATHLIREOEN o TR0 V] B NV—TIEL. ZDMOR
BB ID~OD TN —TWBL Tz, £ZT WS, LS, MS, HS ORBEBHD FrA SBICHLT Tp %
Tw bUERER%E Fig.10 II2RU7, Figl0 £V FrA 8B & Tp ORICEDOHBERASNEL,. d). ()&
T HEEHEY Tk HS @ Tp RHBREL RBEMAASNE, ZORRIIFRZR FrA SBZH DB OB
&, SLCOMHLIBEEZETEIRIER LR > THEHAREZRRL TNS,

(a) (c) [(e)(f)] @

80

754

o] . \

60 T T T
16 18 20 22 24 26

Content of Fr.A (%)
(Ratio of total peak area of DP 6 ~ 12)

Fig.10  Correlation of Fr.A (DP 6-12) content and
peak temperatures of gelatinization of rice starches.
Reversed triangle; waxy rice, lozenge; low-amylose rice,
cross; normal-amylose rice, closed circle; high-amylose
rice, square; Kenkei 2064, n=60
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Fig.11  Scatter plots of Fr.A (DP 6-12) contents and super long chains contents in amylopectin
of rice endosperm. Results of starch samples of non-waxy rice in Table 2 and of waxy rice
(Hiyokumochi, Hakuchomochi, Tashukei 431, and Saikaimochi 243) were plotted in this figure.
Cross; TAC=0.0%, closed lozenge; 0.0%<TAC<15.0%, closed circle; 15.0%<=TAC<20.0%,
closed square; ZO.Q%§TAC, open square; Kenkei 2064
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Fig.12 Correlations of apparent and true amylose, super long chain contents
and functional parameters of starches obtained from rice plants (19 starch samples
in Table 2). Functional parameters are as follows: setback; [A: r=0.78], [B: r=0.22],
[C: r=0.99], peak viscosity; [D: r=-0.77], [E: r=-0.88], [F: r=-0.35], swelling power

at 75C; [G: r=-0.87], [H: r=-0.70}, [1: r=-0.68], solubility at 75°C; [J: r=0.64],

[K: r=0.86], [L: r=0.17], triangle; K-type rice varieties, lozenge; H-type rice varieties,
circle; Y-type rice varieties, square; Kenkei 2064
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Structural and Physicochemical Characteristics of Endosperm Starches

of Rice Cultivars Recently Bred in Japan

Tetsuya Horibata and Naoyoshi Inouchi

Department of Applied Biological Science, Faculty of life science and Biotechnology, Fukuyama University,
Fukuyama, Hiroshima 729-0292, Japan

Structural and physicochemical properties of rice starches were investigated ﬁsing 4 types of endosperm starches,
waxy, low amylose (AM), medium AM, and high AM starches of rice cultivars recently bred in the paddy fields of
Ministry of Agriculture, Forestry, and Fishery of Japan and harvested mainly in 1998 and 1999. There was a highly
negative relationship between the true AM contents and the peak viscosity measured by Rapid Visco Analyser (RVA)
for non-waxy starches. In the group of high AM starches, there were two types of rice starch samples with similar
apparent AM contents (about 30%), different contents of super long chains (SLC) in amylopectin (AP), and different
values in peak viscosity and setback of starches measured by RVA. Since there was a highly positive relationship
between SLC contents and setback, the SLC in AP seems to have a great influence on the setback of starch. Both of
the side-chain length distribution within the short-chain range of AP and the SLC content of AP have greatly influenced
the gelatinization temperature of rice starches. The SLC in AP contributed to neither swelling nor dissolution of rice
starches in water at 75°C. 'We proposed a scheme of the relationship between the SLC and the Fr.A (DP 6-12) contents
of AP as a classification of endosperm starches of rice cultivars recently bred in Japan.

Key words : rice starch, super long chain, apparent amylose content, true amylose content, chain length distribution of
amylopectin ’



