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T F 3 X RFLERF ORI S

K ® -9 F K Z-W H 0

IERDI LDICBBOERFITEMHKOT i o—2 kgL 27 a7 52T
HDZEVHLPIC > TUR, ZCOMEI LT INTWEY, FhbDtEs L UtES
BBHEIC DV T IS L BA S (A, 1974a, 1974b, Whistler &, 1984).
72, BELZ DV TE Z OB R HAEERICITHO TV 0% (HH - HAT,
1975 . Maeda et al., 1978 ; Fuwa et al., 1980 ; Taniguchi et al.,, 1982 ; Taniguchi et al,,
1983), ZOHEiESL & UHEASBEEIZ DWW Tlibh > Tniw

i BRI R IRAEMIC R R 1T, M, MHEE L - T b, F—iEcBvwTy
BRI KO H BV LN TV D, TNLPHGHERICHEEE N T2 Z Lk
WTHL,IBEL EOEFRBEEMEICL - T LGOS - EH»ELL (Asaoka et al,,
1984, Asaokaetal,1985a), %72, BMMIOFWAEL 22k > TLZALT 3 (Adkins
and Greenwood, 1966), L 722~ T, BipOREZ BT 5354, BEEOEROBEL 2%
EBME L FERL, EEHRE TN EHERIIBE T L2 1ERB%» S, BLEEFND &
THAFBS =FAML, TNLOBEEHHIZODWTRETAIEHPUETHS ),

Mercier (1973) ix7/)LF, 5, @7 i o—2ME0 b 7o 3L BIBEHOEEIC OV
TRETL, EBBDOA VT I 7—FIC L W) BOESHL» L, EFEBHOT 1 o
NRIFUEINTFEDENER—THY, BT Ia—AEDT IaX7F 3L+, %
FUDZNUIZHNTREESEI W 2MEAE I E 235 L 72, Inouchi & (1983) (3=
HEROBELLLILF, £F, SN, BT I0—2, bay)—=1, vah)—11#n
k@%n:ymﬁﬂw%m&ﬁnowfﬁx.E+@u%fi\%MQ Tio—2git
ML, a2 —IIETIaX72F 3 INFEDFNERBUL TWEZ & il
72, %7z, Asaokab (1985b) i EEBEFRHENDA R DT, BRPDMRILES DOHE
EBLUMWH L B, BLUEANLRHENAEFTREREIC L 2ELEFMICHAN, B
BOT I o—25RIzEROICMmNL, Tofk—Esi), TiaXrFrnERSH
BEBMAZEL UILA Bt BD bW &, FRLEFRREBENKATIIT I o
—2ERAyHML, SETRTIoX7FLDEMIEMT LI 0 EHIEL 72, 1984
—19854F, EE L IZEERIETRENA 7O LF B L VT F RIS & EEME & |
T, TFURBOEE L INFHERGOT I 075 OlliEDHE %, THE L 09
BAADOLABY, TNLLFAMLLT ia~7Fy, BEUVWa-TI7—%, 712373

FHG2 F12A26 B2
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5 —, B L5 BB MR EREDIZ OV TREL, YA FEBRBOT a7
Fr OIS EFHERBOZNLE L CHL TWa 2 L 2B 72 (8K 5, 1986), AHE
TR INLDERIZOVWTIRNS,

¥ B F &

1. RERMEERE

A % (Oryza sativa L. &¥6 - EF65%) & % ORIEBIEFRAD T FROME I3, Jtik
EARFEFIMARTIRREFE L D ESE S N2, N6 OFE T2 I KFE R EEMIFTRAT DK
BRINGic £ 5, HELCILMAE L UBRIANT 2 AERICER L 2. Pseudomonas
amyloderamosa 4 VT I 5 —+'1 LU Aerobacter aerogenes 7 /L7 T —X I3RS
SR 2R, 7 9B -7 3 7 —+12 Boehringer Mannheim 1, Rhizopus niveus
TNAT IR ELETERRSH, DT NFNUETH D, HoREHIIVWTRY
MTRORR B TH 5.

2. BRI RN

TAA)EGRS, 1973)ICHEL TIT-72, T4bb, TAETE10%EAaL, 4~5
D0, 1% KB F b V) 7 20KERIC 4 C THRERRE, X9 — e, 1504y
DEfE@EL 72, 2BM4ATCTHiEL-nL, —REEL 2, ElBERT, 0.1%KEILT
U LKEREFBOMZ, MBEEEL 2. Z0BELZ3EC NERLEDL, WETH
L TKBELZ, DWTn-T IATILI—N%1/5ERML, 2L < BEsgRL,
KB EEDL, ZOBREE n-T IATLI—NFHIBHEL L5 F THEEAC DRL 2D
b, BgRE DT —T N, =9 /— LV THRKREFEL, BEL 7. VPR T2 51345
BF I bk & FHRIEIC £ D DKL 187:. Z OB, EERTHINE, EFICHBRL #WX
BB 12DT, 1LDARL N F—12B LTI LIZARAT v 7 LIz0bL, i Bl
L, SEEMBLARML LWES & B L 2K a8 L TRNML 72, #EBORKE * E£8&
[CHW7Z,

3. BRI iiE
BATRI200g 1285% X &/ —)600m] #0n2, 1K EBBIERE, SeEaL 2. =
DiEAEE 3 < DR L THRATRIR %1572,

4. -7/ =&k B7IA—RET7IARIFLORH

Schoch #& (T.]. Schoch, 1942) ic# L TiT-72, T bb, #HK1.4£1220% ") » /&
&M (pH 6.3, KH.PO, 16.4g & & U K,HPO, 3.6g = #iK80ml %0z TiEME) 5ml
BLU -7 /—150ml 202 72 L I ¢, ZHU2IK100ml i His L 72 #kr30g
FMZz 207FmMEAL 20, 12ICT2EHA—F 7L —T7ich 72, BEFE.OTHEL
TREWER V0L, ElHEIC n-72 /—1 %150 ml 0z, 92~95Cizm#l, Rig
FTHRE L2, B %10,000rpm TL057 HLE o3 B L 72, L i§#E % 35°C TiHlUT il Kad%,
1/10588D n-7% /— 02z T, BENH, e, E078L, Jonz EimE
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FEWAEL 2. s A B R A s — iz, ELz2kBWE A8 /) —, T8 /) —
N, T—TNWVTNRRERE, L, BohEREZTIosF Kab L, 72, 10
ST L TR, K154 B LU n-7'% /—L150ml #0012 TI5°C (2 sk
B, BRI THRERELSEL 2, ol E A/ —, TF /) —N, T—
TOUTIER SR, ERXETT I o—2Kg+1570.

5. FE-NMLBZ7Ia—-ABIUTIaxIF D5

Banks and Greenwood (1967) O AiEIZH#L TiT- 7. T4 b b, 7F#H10g B &
CEFF#10g 12, TNEN0% Y AF L2 )L 74 %3 F400ml B £ 0600ml #2nz, %2
FEARAEBL Ht b Bin TUREMBE L 22, EHIC % - 2 R ERIC 3SR n-75 /
—LEMZ CER MRS, n-79 / — LV THRELTSAFLANLT XL FEREL
72 BONEREK] LICHIBL, SES 2L AL MEVERE, 35°C THERIE MM
LTn-7%/—nN#ipELl BRERICKEMZTL LicLznb, ESESREBL LD
H60CE ThgaL, FE—N1g #0227, 3 HREEE CHHEHE oL 72, BRIz
I—TNTFE—NERFER BEBEL, 4EROXy /—nEmz, £L200EYE
A /=N, TF /=), T—TILTHEREE, GRLITIaox752 2872 Fx—
VLR KB LS b ) 7 s IR, EETHFIL TkT1 iz, n-7% /—/1100ml
EMZTHEFEARAEBL A H60C E TMEGERL, FihE TREG L. RnsELi
L TR B BREIARL, n-7 % /—nic b w72, By ~ v/ —L, T
F/ =, T—TILTIRRESRL, RLTT Io—2 %1872,

6. FLABIZLBPIO—XBLUT7IORIFL DR

AAE200mg 12 2/3 N KEg{bF+ b Y 7 2KREM6m] 202 T 17K 4°C TiEfEE, HHEE
THMLZ, ZH%45CIZHREBLZEL77u0—X CL-2B # 74 (2.6X950cm) (ZfEL
72 (MG 0 0.02% 8 (b F b ) 7 A KETE, W D 309 M%) S5ml, 777 5> 0 S5ml),
L7772 a>D3 7FEMEEBPZA 7 bLEKD, Amax H550nm UTH77 74 3
vETIaNIFY, nm LED T T2 sy R T iu—x kL,

7. a7 35— €L 3ROSR

Wb lg o, 50mM ) > EERREE (pH 6.9, 0.03M &{kF F ) 74k L 0°0.05M B
BN 7 L5g0)10mICERL 27 S a7 2 7 —E5008 M %M, 37C THLE
Lo b RUGd e, SMFIRGHE 2 ) RT 7407 —0.45um (2B L 22 KB DR
KM R & UG R o K & 0 B L7z, ROGHIZ F R0 32% e = 5m L TRt
YELEELOL, BLGHTBEL, BOoNTHBEMIIRTE LTS % % d E TKE, L
THENEYORRL L L7z,

8. Yo7 IF5—EIZL3BBHNSE

Bk 1g 12, 0.1M BEfEe&EfrHE (pH 5.0, 0.01%Hafb7 L 7 4% &) 10ml 12
2\ 7z Rhizopus niveus 7 /L2327 I 7—1I50HA7% N2, 37C THEEL Zohvs RIG*#4T
o7z, REROEE, FEAELE, BETEPREUL -7 3 7oA L AR ATS 72,
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9. BEERIC & B BRI S AR

FURL 1 g 1I216% AR 10m] 2002, 1 BIC 2 BB L T38C TR L 72, NBERNEH
i3 a-T 2 7 —C#a L FRKIZ L 72, SRBATEY I BT £ RS 5 (4 b TRl
2 & 0 okueE, sl e,

10, BRIEFRRE, 7IiI0—X, 5LU7IaxIF DK1Y

AK60mg (2, 50mM BEEER#E{EE (pH 3.5) (Cial# L 72 Pseudomonas A VT I 7—%
1475847 2002, 40°C T24RRMEIBUE L 72, STHFEFIRLCIE, 2/ 3N KBILF + ) 7 4
KB EMZ TIH4CRUE, HREL, R THME, (V7 2 7—vafEAIEL,

1. LT RN, BLUBRS -SRI L 2 RS BRERBHORT Y

Fok60mg (2, 50mM BEEE#RMTE (pH 5.2) (ZV&B& L 72 Pseudomonas 4 V7T 17—
295084 N2, 40°C CURFISIG 72N, #EEKBHIC 54 MIEE L TRt %
1T- 72, DT Aerobacter 707 F—X16HAL %0 2 T30C TR L 72, BHHL
B U ZOGBERATEWL 2/ 3 N KIS I ) 7 LKIEHRICER, P % A VT 17
—EBLUTNT =L RN 2T 72,

12. )Y LEREO I RN=ASLIZE 245 ILER '

Rkt x 2/ 3N KB+ b ) 7 LKET IRl TERE, b 39— HWS0SF 7 7 4
(2.6Xx100cm) BLUZ DA T 2174k /2 b F,¢—,L0 HWSSSF # F 4 (2.6X50cm)
2L, 0.2%HAbF b ) 74275100, 05N KERL T U 7 LOKIBHE TR L 72, 2054812
SmlN7772 328k, £77 70 vizowTRKIUER, #HE, 3 7EBAK
BRI 287 b &Rz, # Amax (25N E 1T XS (Amax=620nm), FEIXS (620
nm>Amax=600nm), X4 (600nm>Amax=540nm), HIX5 (540nm>Amax)
je gl L7,

13. BKL, BLUtOBRI-ERICLIZIBRERNBIMNOELI7a0—-Xh5LI12L3
VR
AA25mg % 2/ 3N KB LS b ) 7 LKERICIKIR TEMYE, W& TRl Tt 770
—Z CL-2B #4724 (2.6X90cm, 45°C) (2Bt L 72, 0.02%Z b+ b Y 7 LKETE TR
L, 303BIcbmln777s 50 28D, &7 772 a iz onTRKILSR, 37F
WEEBIN 227 b L &Ry 72,

4. 2 F &

BRAK‘LHBORUE 7 = /—biBE (B, 1969) (& DHlEL, Za—2fitsL
TRy 72,

T RHBORE Nelson # (Nelson, 1944) (X DWRIEL, Zia—zx&E L TK
Oz, ZOETEKR{CYRFBRL CTHET kD 72,

AUREESEBIRNARZ P 5ml FIcP0.2mg, I 750.4mg, 3 74bA ") 7 L4
mg *ZFLIEERAFAM L, 500~700nm ORI Z-~7 } /L% HIZL EPS-3 T RE 9%k
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EEtEHCTHIEL 2, 72, ZOBO680nm (28T 2IREEAFE s L/,

® B & =R

. EREFOIVLFRILERS L UEFRILBROKES

Fig. 1L iz n+7 70 —XCL-2B A2 T L2 L A7 VIEBOTRE <9 — 2 51T,
TAFATRT 2 eX7Fy HIOE—7) BLUTivo—2 (ob—7) KEFN
HkT 2200~ 7hdrbn, EF@TIET I aNIF ICHETBE—7DAD
R&=F bz,
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Fig. 1. Elution patterns on column of Sepharose CL-2B of starches from

endosperm of matured seeds.
(4) Normal starch (B) Waxy starch

Fig. 2 332 4 V7 37— TR LD 33— A T 240 &£ bR v 9 —
YERY., BIKDRTIo—2, FUBLUBNKESET IoxsF chRT 3, 7
NFERIEZEIRG%17.5% &4, EFRETIEEA T a2, BURDE L UEIN
RKSGEFEEBELSZ N 0B LU THD, 7LF &2 FOBICIIRES L1z,
BUNXFEENX GOl (UTUW/MTEELT) ET 1097 F DiEE*FRDLT 1 DD
B bh, ZombimHEMizidkEr s 72 (Table 1),

2. MRS LHEMLAETIORIF

TFBLUEFO 3 ARIES S 5, Schochi#EB L OFE— ko LD, 71 a7
Fo AP, BUN®%, FI A=A T LA LEAYNERET 2 ERERT(Fig.3 8
LU Fig 4), 7AFBBpsmMEc L NHAML 2T o775 il WThLE T RS
P EET N T2, ARG DE|443 Schoch S5 T8 727 1 a7 F v TEWEL
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Fig. 2. Elution patterns on columns of Toyopearl HW50SF and HW55SF of
endosperm starches of matured seeds debranched by isoamylase.
(A Normal starch (B Waxy starch
Fig. 3. Elution patterns on columns of Toyopear] HW50SF and HW55SF of
isoamylase - debranched amylopectin prepared from endosperm
starches by Schoch’s method.
(A) Normal amylopectin Waxy amylopectin
Table 1. Properties of endosperm starches and their components debranched
by isoamylase.
) : 7 R Distributio;l of starch components io/) -
Materials Amax* BV* =
| Int. II 111 /1
Normal starch

Native 600 0.36 17.5 2.2 18.1 62.1 3.43

Schoch amylopectin 540 0.16 5.2 3.7 20.0 71.1 3.56

Schoch amylose 680 1.38 92.3 4.4 8.3

Thymol amylopectin 534 0.13 4.4 1.9 22.7 70.9 3.12

Thymol amylose 680 1.44 93.4 1.6 5.0

Milky stage B 588 0.32 11.5 4.2 19.6 64.6 3.29

Waxy starch

Native 528 0.10 0 1.2 21.3 7.5 3.64

Schoch amylopectin 528 0.09 0 3.4 23.3 73.3 315

Thymol amylopectin 528 0.08 0 1.7 21,0 77 .4 3.69
B Milky stage 530 B 0.13 0.8 22 21.4 75.6 3.53

* | before debranching.
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Fig. 4. Elution patterns on columns of Toyopearl HW50SF and HW33SF of
isoamylase - debranched amylopectins prepared from endosperm
starches by modified fractionation with thymol.

(A) Normal amylopectin (B Waxy amylopectin

Fig. 5. Elution patterns on columns of Toyopearl HW50SF and HW55SF of
1soamylase-debranched amylose.
()  Amylose prepared by Schoch’s method
(B) Amylose prepared by modified fractionation with thymol

ALz, BHURSBLUENRGFICOGTE, WINOFETHABL 27 LF, €FDT
1eR7F L THRENBH LN Lo 72 (Table 1),

3. DLFaAAEBBRASOEMLETIo—X

Fig. 543, 7/ F a2 A8 5 Schoch =B L UFE—NEIC LD 7 s o—2 &L,
BYINE, b I =N A T L b NEBEIT->LHERETT, MiEL LE IRETIK
A THN, FORH T —2 LEUL Ty, LROPHEDTE FUENH L0358
XS % L FATWR,

4. IBHDOIUNLFE LU EFRILRBOE S

Fig. 6 3B mEF N+ 7 70— X CL-2B A7 2L bR/ S F—> &7T, 7
LFBLUEFCTAOEAL, TR TEDOKE Y — 2 E&EIZIFHLLL T
Y, FLAAEROD 7 L bk T, TR ER220~230ml X 4ric Amax 600~620nm % 7R ]
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Elution patterns on column of Sepharose CL-2B of endosperm starches
from matured seeds and at the milky stage.
Normal starch from matured seeds
Waxy starch from matured seeds
Normal starch at the milky stage

Waxy starch at the milky stage

Fig. 6.
)
(B)
()
(D)
X3 DHFHEHRD b LTz,

Fig. 7 3L OB N £ b 35— T 2412 L 2B/ 88— 2”7

SEHE

FOINFBLVEFREOEI ) ZOWMH 5 — > L @RI REL - 72, L2 L,

SEMHEF- BRI BE T,

FIRG b7 RS Zh - 72,

L &£#sT, 7iEk

37 HEMAEIRIN 27 b Loy Amax AREER~T I, Sl LK, - 72, EF TIIHI
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Fig. 7. Elution patterns on columns of Toyopear] HW50SF and HW55SF of

isoamylase-debranched endosperm starches from matured seeds and at
the milky stage.

(A) Normal starch from matured seeds

(B) Waxy starch from matured seeds

(©) Normal starch at the milky stage

(D) Waxy starch at the milky stage

KarEL@do bsn, PHEHESL S0-7:, TioXgFrRpco0 T, vy
NLDOHE L I/ IHMEAFETESL - 72, iz, 7LF TR ERFEFRBICE N TRIR S B
S OB 5h % - 72 (Table 1, Fig. 8).

5. a-73IF—EILIVNTFRRESLVUEFRRORRIZRETREY

HERLII T NY a-T 37—k D34 (Fig. 9). 5B 7L+ Bk
S NTREINED» STz, 7T TIE82%, €F BB TIE88%, £ FN a-T 1 7—+
W& R, RSN BRIRTEANERIC OV TLUIRET L 2,

Fig. 10 ©i3 7 L F B O BBAAEMD =7 70— X CL-2B A7 412 L 54V
BORREYRT. a-T 3 7 —ERMAFPS I ZHARTT 2 o —2 X503 L <L Tz,
ITFEEAERNZARZ LD Amax AT 2 o072 F >N —7 Tl RERA~N, T30
— AN E— 7 TIRHEEERA~F LTz,

ILFBLUEFRBD o-T I 7L GBRAGTENE e BRI &, s L ok R %
Fig. 11 12/R, 7F TIIROABEBICEZ~TE I Kangns, £F TlidHKTn&
itz nEnmmL <ve (Table 2).
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Fig. 8. Absorption spectra of iodine-starch complexes.
(A) Starch from matured seeds
(B) Residue after hydrolysis by a-amylase
(C) Residue after hydrolysis by glucoamylase
(D) Starch at the milky stage
(E) Residue after 70% hydrolysis by sulfuric acid
(F) Residue after 199 hydrolysis by sulfuric acid

Fig. 9. Time courses of degradation of starch granules by a-amylase and
glucoamylase.
() Degradation by a-amylase (normal, @&—® : waxy, O—=).
(B) Degradation by glucoamylase (normal, &—=® ; waxy, »——0O ;no
further addition of enzyme after 12hr incubation, ------ i

7T Tl 3 T EEEAERBINZ R F Lo Amax SMEEREI~T Lz, HfiIZEL S
U otz, EFTIE Amax, HiownwTFn L &{bh s -7 (Fig. 8, Table 2),

6. 7037 I5-EIZL 3MBRHNOSBREETNEY

Fig. 9BicRrT L Hic, MEBRIT 7 LT I 5—Ric L ) EEIN. TFREH ™
NFERE ) BENG 72, T3 T3IT—XIc k) L FEETTY%, ©FEE84%
ENENGHE, BONTMBEENEDIC DOV TRETL 722,

TNF B OFRBRENENND LT o — A AT LI L BFH S — > % Fig. 10D) i
Y. RABBBICKNTT : o —AXKSHMMmL Tz, $£72, Amax #°7 3 o7 F
XA TIREREAAN, 73— 2RK5THEREN~FAZATA TR,
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Fig. 10. Elution patterns on column of Sepharose CL-2B of endosperm starches
from matured seeds and their insoluble residues after hydrolysis by a-

amylase or glucoamylase.

(A) Normal starch (B) Waxy starch

(O Residue after 829 hydrolysis by a#-amylase
(D) Residue after 779 hydrolysis by glucoamylase

R D D RBEFEERORYI ) END b Fo5— AT 212k B % —2> % Fig. 12(C
Y, KRBT, TAFTIREB I K, EF TRPERSSENENML
Tz, ITHRESEPIN 27 b Loy Amax [L, 7LF TR s ICEEENA~T LT
f2dy, BFTREMMI Uo7, FHfiiZw T Ebbkh o2,
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Table 2. Properties of insoluble residues after hydrolysis by enzymes or acid

Distribution of starch components (%)

i A * BV* =
Materiats max I It 0 m
N_ormal starch
Native 600 0.36 17.5 2.2 18.1 62.1 3.43
Residue of 88% hydrolysis 582 0.38 2.7 28 162 582 3.59
by «-amylase
Residue of 77% hydrolysis 586 03 216 3.0 161 59.3 3.68
by glucoamylase
Residue of 19% hydrolysis 560 0.22° 1.8 57 134 719.2 5.9
by sulfuric acid ’ ’ ’
Residue of 70% hydrolysis 532 0.14 0 0.9 9.4 89 8 9.55
by sulfuric acid i ’ )
Waxy starch
Native 528 0.10 0 1.2 213 77.5 3.64
Residue of 88% hydrolysis 528 011 0 2.7 215 75.8 3.53
by a-amylase '
Residue of 849% hydrolysis 528 011 0 2.0 19.8 78.3  3.95
by glucoamylase g :
Residue of 70% hydrolysis 424 0.02 0 0 0 100
by sulfuric acid :
% | before debranching.
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Fig. 11. Elution patterns on columns of Toyopear] HW50SF and HW55SF of
isoamylase-debranched endosperm starch from matured seeds and their
isoamylase-debranched insoluble residues after hydrolysis by a-
amylase.

(A) Normal starch (B) Waxy starch
(©) Residue from normal starch after 822 hydrolysis
(D) Residue from waxy starch after 88% hydrolysis
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Fig. 12. Elution patterns on columns of Toyopearl HW50SF and HW55SF of
isoamylase-debranched endosperm starch from matured seeds and their

isoamylase - debranched
glucoamylase.
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Fig. 14. Elution patterns on column of Sepharose CL-2B of endospem starches
from matured seeds and their insoluble residues after hydrolysis by
sulfuric acid.

(& Normal starch (B) Waxy starch

(© Residues from normal starch after 19% hydrolysis (@------@) and
70% hydrolysis (—e)

(D) Residue from waxy starch after 69% hydrolysis (e—@)

7. WiRRIC & ZTBBKIDO I BERETEY

MESTRLIL162%6EE P ICBIK Y 2 2 i L D rE 3 7z (Fig. 13). BERIC L 29 L6
BRIz, TFEBYIT7ALFRB L N ERIcoBL 2, TAFRS TIRI% B L UT0%, €
FEIDTIX69%, N ZNHERRIC & D, BONTBETNEWIC OV TRETL 72,
Fig. 14 30 BRFENEHDL7 70— XA 7 LI L 27 VEBDOER LR T. mEBHO
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(IR L REMLEICHOABE—DE— 7 2 id72, THOE— I XSDFHELEIL, DHEF19
BEUT0% D7 0 F Bl SR ED, B L UDREEEI% D€ F RGBT B
BWT, #0890, 25 30TH-72,

Fig. 15 3 BERETEHOB N HD b 39— h T 20 L B < — 2 27T, ™
TR TRRaEEDICcON, 1, FH, BURXRSHED, kL THEURXSHEmMm
L7z, EF BB D% TBATTERN TIZIEI LAY ETEINER Tho72, ILF8BD
0% BEREFTNEYTIRBURGTOKRE L E—7 L L biIcESFRICH» RAET L nre,
W RGOS RBEF A EDIT TN 3 7EREEBIN 7 Lo Amax KRR~ T
N, WlAMETL, 450nm LA FoRINAH AL 72 (Fig. 8).
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Fig. 15. Elution patterns on columns of Toyopear] HW50SF and HW55SF of
isoamylase-debranched endosperm starch from matured seeds and their
isoamylase-debranched insoluble residues after hydrolysis by sulfuric
acid.

(A) Normal starch (B) Waxy starch

(C) Residues from normal starch after 199 hydrolysis (® ® ® @) and
70% hydrolysis (—e)

(D) Residue from waxy starch after 69% hydrolysis (8—®)
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BAERTLFEAS & (. §H65%5) & 2OEEBEFREANEFHENEMML LU
FLAHADMILFR, BL UL B2 5 Schoch B LU FE—METoBEL 2T I 0
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RIF o DEEBICDONWT, A VT I7—8, Tni+—+, a-T3I7—¥, Z7/NITI7
— L EDBRIZLE IR, BLUSHBRBN A T L0 777 4 IS BB RELD
THETL 2R, ©FROLEEER 7LV FRIPOENS TH LT I ax7F>NDEh
ELCHBIL Tz, L L, REFR T, 37 BHAEBIW Z~27 b Lod Amax A%600~620
nm #RTES (REIES) oD TR TH D, 272, "AFBLIUEFRE, LU
KENLPLHAWL 2T IoXIFLDE L) I FTXFAL) L OBEICDOWTHRKE
WCHBENT, BLICHMLBREIBLETHL & BbN b,

TNFEI S Schoch BB L UFE— N EICENFAML T 1o F o BLUT S
O—ZCiE, BYIDED L3 = H T AL BRE ST =0, ENENT Iu—X
ZHRTB2E XS, BLUTIoX7F L ImRTIFENLBURGH»EENT ST
EDREH LI, LIzh T, EkR—MkiciThbiL7 Schoch BB L UFE—LkIc L BT
10 —ABLUT I0oRIFLDORFNIREETH DB & 2R 72, F 72, Schoch & &
NLFE—NETRBMLALT I oNIF U C3PRRG D uh 72, ZHudFE—iz
I, LA L 7z, whW bR R L E N2 TH S ) (Banks and Greenwood,
1967).

LR 7 LF IR, BIRSG Dk, B, $ME, BURFH»E, 722
EIIAHE S D FER & —B L 72 (Asaoka et al., 1985a),

a-T3IT7—¥BLU7NaTIT7—LUHE B RIOSBERF AW CERE LA
ECHUL T, 2nZ kil a-TI7—Epxy FRC, 70373 7—Lhaxy
T EN AN BB ICAER T 505 BURTH 2 TR L Tt -7 3 7—E8 7L
a7 7RI ERER A TR T O N Ly, a-T 2 7 — 2R BRI ER %, T
B EZRET L2 2A, 1 BEAED I A —ZAThoEEFL—KLTWS (8K
b, KR, T2, MEEIC L 2RBROIBEREREDIIIT I o— 237 % &%
N2 &, BEVEFRERA VLT L)BEMMER*ST B2 &1d, 7ILF
WO BEERICH L TIEKE 2 R TEI P FEL, TOHFCT I v—20 % HFEL
TwaeiEZLN5,

WEERIC L D 7L F R 2 R (DRH19%) L 2B, SBERETEMICIE T T T 2
N7 FrRGHTEICERL, HRAKENT I 0—2LFRA FBH LML - 7257,
@-T I 7—ERe7NaT 7Y L HBERENEY (PEEN80%) 21k, BT 3
ORTF L BLUT I 0—ARXDPEEL T, T ORI, B R & 2 RIE
DR & CAE L Tw b Z & 2oRmeL 72,

i L3

AR FREDA & (FF . BF655) O7ILFHE & T F O FZRE T OIKRILE
BE, AVTI7—tTEAINE YVIGAL TERBOMES BRI LA, T
1ONTFUHERD 2 ONE - IRGDFH/ 5 — 2 B L AT LF B LU EF THELL
LTwaZezaorz, /2, 705, EFHEDWMEIL, 5, Schoch EB LU FE—)L
FEIC LY, ENENFAMUL LT I 07 F L DPEEDICITKRED T H - 12, IR ™
WFBLUETFHERILBR 20 %, 7IVBRL TBe T io7F BERN2O0E
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Fine Structure of Starches from Endosperms of Waxy

and Non-waxy Near-isogenic Lines of Rice (Oryza sativa L.)

Yukio Suzuki, Masayuki Nakano and Kei UcHipa

Summary

Starch granules were isolated from polished matured grains and seeds at milky
stages of rice plants (Oryza sativa L.), waxy and non-waxy near-isogenic lines of a
Japonica rice cultivar, Taichung 65. Two components (amylose and amylopectin) from
these starches were prepared by the method of Schoch and by the addition of thymol,
after dispersion of these starches. Also, insoluble starch fractions which were resistant
against hydrolysis with enzyme and acid were obtained from starch granule-digests
with a-amylase, glucoamylase and sulfuric acid. Using enzymatic and chromatogra-
phic methods which permit the direct examination of the constitutive chains of the
starch materials, the fine structure of the non-waxy starch, its isolated two compo-
nents and its enzyme- and acid- treated insoluble fractions have been compared with
those of waxy starch. The results showed a close similarity between amylopectins
from waxy and non-waxy starches.
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