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Studies on the molecular structure of common rice

starch and glutinous in ripening riceplant.

Yukihiko NAKAMURA

and Jiro Hirawo
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REEB DS, SHRBFSED Ee I 5 FHA,
{bofEHBIZH, & BREHIWREERY - C o
in vitro IG5 BBOSE, SROBHE 2T Peat,
Bourne, Whelan, Robert, Porter &g¥oBoeEic
L ORBCHLNCER TE 7=, LAL, Zhtin
vive [CEEICHTIZED D EA kW5 & L
Tix, B FHEORDE L, EPERPICRT S, i
AN X5, i OBESROEENM:, HMEX 0ELD
N LB, SROBRIC OISk B o8I
5EBETEL, —HERINWZEBOSTHEYRE
LT+ oEiEER LBk L=mserz, Halsall, Hirst,
iz 1 % Potato tuber T FBT iw~R, T3
w7 Ty ORFE, BBROFTEECRTST 3
"R, TIvxZTyoWE, Meyer 12 k 5 EH
BoORIEOFLER LREROIEOBH o i, —H
Kot oL BT 5558, JLBKORSHE
PR S BB O ERBRESE L LC, RUEB®R R E
RELTHO, R OB %R & LR
PART b B, & TEESIERENEARL A
<, FEEHIL O ST EL B0 5 THE I B
EPEE PR LAERNER L, EREERB o RE AT AR
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* LB AR R ERE
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BisBkfEET 9 H8H, 9918, 95 2TH,
10 A5 H, BAKBEFZIAIE, 9H19H, 9/29
H, 10 5 5 HIZHFR L, B, fHlod olktoZ
F, PO & 0k L CHENTCEEREE, fiic
<L CHAR%EE, 0.425 © NaOH EerS&in
%, VEEHET, 28804 ot fekss 0.2 Na
OH gypic 5 BIBEEE, Hshic<EmL, 0.24 o
NaOH #ainz 1 BWHET . LB 4 7 4
vIZ Tk, Biuret, Millon o BRSO 2 2%
G 0.2 95 NaOH 1z CEFE R LRSI E KT
TR VoML T 5 ECHIKL, T~ =
F - CPRlER kS T0°C C 5 BREREEET 5,

Bi BB

-Schoch @RIC o CIRIEL 72o BIbHRUEHERIC
S5fERo 8595 2 2 7 ~ NEMLT, B LIC TR
GHETMLCEL, 10 Bl 2 27 - A% K
Hax <, BOEEIBIASL,
Bl kes, MokiEe ET 70°C ¢ 5 HIfERERL
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Ligs, BB oZ S, Bl 28, =dliol
O -1, ~ 10, —I0, -1V, RO, &
H], 82, SSHHodorE-I, -0, -1, -V,
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7IiLH U (Alkali lability number)
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| B IERRERR o f Ry BRI RICIH L < B L
DD AITIECT 3 20fireo, 10 4R EsR
DL C, AOHOBTERET S, SfEBEO 2 X
J = nEME, B CHIBRE SRR, Mk x X
7 =, == T CERIRE kR ¢ 65°C, 4 5
HEEMET 5. COWERA 500 mg & 250cc o=
LN IREL, K 10ce Mz CRELD
>, 0.4N » NaOH 25cc wjinz <, H—Fb¥L
Tro RNTHEIK 66ce T2 <, BEAHHSEENL
T, BL < B s EEREDT 60 SHRFEE
“BIZZERK B0 ce iz, ki o ciaS T 5, TB
ZPeRE e LC 0.1991N H,S0, iz THEL, KO
Bz X0, TAh VByERT .,

10x (HROFEER - FEoBEER) x1.991
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Table 1. Alkali lability number of Common

starch and glutinous

Samples 0.199N H,S0, (cc) : A.L.N.

T 46.05 75T

common | I 46.72 |48
m 46.61 U 534

v 45.32 | 10.48

I 46.65 | 5.18

glutinous | T 46.82 | 4.50
1 42.21 | 6.93

v 46.56 | .54

47.95

FiLH Y REBHOSEEROBRTERT Blue Va-
Tue
BT Tk U EEER o R R e 500 ce
&, Xy 0ce b Hanes o FBHIC L iR
TEITEFHIE L iz,
Blue Value: 7 /v % vl odfigz 500 ce
L1l bhh bee b~ VIR (220K14+0.2
25 1) bee Nk, &&% 250ce 71, Filter 57
YRGCEBREHICL b toBTA2EFEETHIEL
7o
RESHBHOZBTERT Blue value
T A TES R 500mg jZ Sec » 6N Na
OH %Nz, g <48k, MR 3R
. LC HS0, ioT g, w7 >y Tk
ST C 8O ok T B ETENT. BT BR

Table 2. Reducing and blue values of
common starch and -glutinous
after treatment with alkali.

Reducing value | reading scale *

Samples : mg of lof photoelectric
;maltoge/10cc | colorimeter
Tl 06 ¢ 170.0
common | 1T 0.36 ' 172.5
I 0.12 171.0
w 1.04 161.5
I 0.14 181.0
| '
glutinous i i 0.20 179.0
U 0.40 186.0
w : 0.26 : 181.0

* reading scale of photoelectric colorimeter
is from 200 to 0.

LT CHEFRERE U Pk < R 100°C T BEEEREY
%o oz, Meyer o 3,-5, Dinitro-
salicylic acid oOERE@BEIC-CRITHYHE L=, /Ib
%30 100~200 mg #¥5FF1, 6 N NaOH 1l ce izi%
WL 2cc &%, 38,-5, Dinitrosalicylic acid ¥k
A.59)1ee %, MR 6 NNaOHLce &7k3
ce w3 MY 65°C, 30 SREFL, S, R
B RRZERK 20ce, JHRICIE 8,-5, Dinitrosalicylic
acid 1ce 7k 19¢ce #mx, Filter 53 # v -cHE
HEs I CEGEYHEL, Bl -, BT
B2 HEL 70

Blue Value: #f@stiiEd 100 mg #¥FFL, lee
Dxx 7~ K 0ce okE ML LG, FEElL

Table 3. Reducing and blue values of
common starch and glutinous.

Reducing value | reading scale *

Samples .mg of maltose/I of photoelectric
L _,_grofstarch . colorimeter
I 6.3 ! 176.6 -
i ! )
common I } 9.0 ! 1175
m 563 | 174.0
w i 2.87 , 166.5
I 5.4 . 193.0
gliztinous I | 3.4 ; 191.0
L 7.8 ! 190.2
\
v |

1.80 | 187.5 .

* reading scale of photoelectric colorimeter
is from 200 to 0. : i



18 b ¥ E K

FRERLE

¥, 2cc @ 1022 NaOH ZIR&L OB AL T
IHEEEL, ©8E% 100ce r¥, ZhXo bee &
500ce @ 2 2 a2~y thiz & k& ms, 6N HCl %
BB CHERE L L, 2 - VIR 2% KL4+0.2
1) 5ce ® sz ei%. 500ce &4, Filter 57 % Fu-
CHREHESIZ© Blue Value %HPEL 7

% £

#1 ofEE»LT S YRR, BER TR, SR
> B > ARV > F AR, REES T, #EK
BEH > SR > F B > P IO T H 5 Z Lo
LULT, 7 Ak VTl SIBHEERCE, FLER
WO, FISAGRH, BEHE, 5SR, TR, #
PR, BB, i, ReHolicenth
Eﬁh\ rEx b, Schoch, Tensen &SR X5

, BRENE, Tk VETRRTHENG X o2 O
ﬁ%?%£b,b# COGELT AT e KR LD
K HEES LT B, HEDT, BIDEREY S
KETHEBALOFOBRBELLIRER Tir
~ AR oS NEBSTIE T Uk VR EAMER AT &
LMD, BEROERETIRT LS Y BEORITE

ET N VB E O EIEAERO—FE T L T U B,
Blue Value B L 07 3 v~ ZFFRITIT Dy,
BuE, TS e Ty BN IR 2 H) — D DT
B RTdoTths, WD THRIOKEL LEBRT
0%, RN, HBVEEL, IR, AR, REEE
T, S, IS, b, FewEioliTc
T w e A RIS, EEEED B S HEERE
5P ZoRBERULTLE T A VR E—ELA
Ve TAH VB Blue Value (&S T,
SERE, HEverdl, e, IRvhEiolETcER
TR IR EEA—OERET RL W%, BEBT
2, FIBCRE, FEved, Seel, Asestloldics
<, TETLI VR EIH#OERERL NG, 8D
TTAA VL 0EL bh 3 EEBEBOEREL, T
Fe FER L OBRITKRIEROR LEZ2 X0, B
FOdOORGEOER, WMETNIY, I e ks &
F&, HE, SRESEOYEILST EsoERS X
HERL WS EEZBRS,

ZEARBROTIn-X, FIaNsF 058

BWRREBNC DU, Schoch o 7 % — s PRIz
%, T im~ R Tiv~NryyoSEyRaie
5 RS CRGABR L BEORE S D s R
SF ST BT E S ok, BIBER SFRLT

iv—~2R, FO7 w25 o Blue Value %*§j
SROFETHIEL, iz McCready, Hassid o Blue
Value iz f 2755, 7§ v~ ASEEIEL Yz, B
Ll F R FHOT i~ AL T s uIFy
%, BB Blue Value 21.¢ 72 % X5 1Kl
BlL, FRLDT s v = ZAGEFIE L 7z BEHEIR
DREROUWL TH%B,

Table 4. Blue value of amylose and
amylopectin fractionated from
common starch.

(scale of photoelectric colori-
meter is from 200 to 0.)

l reading scale of photoelectric

Samples colorimeter
amylose amylopectin
T 143.0 188.0
! m 80 187.0
common o S
I 132.0 188.0
| w 125.0 187.0

Table 5. Amylose contents of
common starch

Samples amylose (9%
I 24
. 21
common o .
mw | 20
W 21

BEBHERIC LD I~ FEREOBERD I ~ FiES
=)

BB R B X 0 SR L 727 2
T I RRZF VDN ~ FIGEORHE Y BEGE
BT HEEL 7z, RIBEM 20~40mg % 0.5N
KOH 10cc =48 L, ZeEkxinz, Methylorange
eIk r L, HCl iz <ifngs 10 ce o 0.5N KI
TME, 8% 100cc 4, oz 0.00lN o
7~ FYEHE (0.05N KI + 0.06N KCD) #2200,
Potentiometer |7 B ERBIEL foe AEEITRORD
M THS,

H e 2,
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0.8070

0.2880

0.2690
=
0.2500 1
0.2810 —
3 10 16 20 P
0.001N Lce

Fig. 1. Iodine absorption by ommon starch

5 10 - 15 Z‘U 2
0.001N I cc

Fig. 2. lodine absorption by glutinous starch

. -“ —
13 10 15 20 25
0.001 N Iyec

Fig. 3. Iodine absorption by amylose
fractionated from common starch

I 1 L .
0.2270 3 18 B 2% %
0.001 N Z,ce

Fig. 4. Todine absorption by amylopectin
fractionated from common starch

LD S 7 L ofhge - YERUEES - FEY
BHL, s - VBT oSz -YEOYF 7
TRDIz, AIBRITHTINC ThH D,

1.5
€
&
210
1
g
8
0.5
0 I i
0.5 1.00 1.6
free iodine (mg)

Fig. 5. Combined iodine amounts by
, common starch
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EHEERERERRE

57 56,78 X OKHEERRUT 3
IRRIZF DA - VEXEHEL o0 K6 T

v~z 7

free iodine (mg)
Fig. 8. Combined iodine amounts by

amylopectin fractionated from
common starch

5%,
@
£ Table 6. Combined iodine amounts by each
2 starch, amylose and amylopectin.
= .
',3 g common starch { common | glutinous
: g amylose | amylopec- | starch starch
E & | (20mg) |tin(40 mg)‘ (40 mg) | (40 mg)
© 1| 8907 2. 1097 3.0 1.6
T 400 ‘1 0.92 ] 2.67 1.50
0.5 1.0 i o o an
fres iodine (mg) w| em sa [ ss | o
Fig. 6. Combined iodine amounts by v | 12.05 | 2.70 i 3.90 1.27
glutinous starch
ZERBBROESE
B R 07 Schoch o & o, SHEL, FHHL
By, TimeA, Tivx2zFy, WORKBEROE
&% 3-5, dinitrosalicylic acid iz x 5 5B CETLH
Y
g FHEL, Fh X 0EEERHEHEL =,
° )
'-'.E Table 7. Polymerisation degree of each
% starch and their fractions
£ '
E ’ 2, | common glutmous[ common starch
g ‘.nt 7_’___‘ Lee— ;T g starch starch ‘ amyl ose a}rnylopec-
o—a ;o3 . tin
o.sT e—e i m I 952 | 310 2 191 | 264
O—0 I I ——— ‘—/—
0 1 ) mwo| o 18 | sl | 68 274
0.5 1.0 - l‘
free fodine (mg) T B9 | Tl | — | B
Fig. 7. Combined iodine amounts by amylose w 695 1 1053 i 400 ’ 667
fractionated from common starch
Table 8. Average chain length of amylo-
I pectin fractionated from common
3.0 I stareh and glutinous.
I .
Bos) PN 2 amylopectin (0.4g) |glutinous starch (0.4g)
b I et oA ‘
g 1 09/100 average | 1 9,100 | 2Verage
220 < . chain
'«s & N G NNOH G,
R I 9.8 25 8.0 “ 31
8 o R PO e
Lop 1o 10.18 | 24 ' 9.65 2%
oo m 865 | 29 | 1016 24
oY To ne Y 3 \ 8.9 21

KiHEOEBRUEHEEOHE

BB X o5, FH Ly tw

7 ¥ R, B
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sz o, Potter, Hassid o NalO, 2 Fw%% -

B IO TR HIEL 72, A, U 0.48 %%
L, 5ce o IN NaOH =81, 0.9N HCl iz
MR. #{g7R8 & LCHhfngg, 10ce o NalO, &z,
0°C T 25 B ss 1 ce o ethylenglycol jZ-Cings
L 0.0101N NaOH iz <2 L%,

FHEERBROT 2FILLE

T Fol: 2HE 2.0g  300cc o=fFa~
YIEFEL, vUy 8ce Finx, 7 ARREHi
REBAFHL, vV oy 20ce KUMKELNESR 20
ce iz, EAERLDD, 70°C ¢4 BEKET,
BRSO, dKFICEML, T T bERRE TR
W Live ChEBHIUEOMNRT S ETHHEL, =
FHHE 100°C CHERT 5,

7 e F ALl © Zechmeister oo F¥ERIZ X 0 HIEL
foo BIBAILEIE T & 7 LB 0.45~0.4g ZHspF
L, 0.201N KOH 50cc fix, 27~ 10ce %
Wz, IR, REBL, SR 24 RHIEE,
0.1IIONHCl iz 7 =/~ 7 2 LA v ZifREElL
CTHEL,

BRETZFLEBROMHLE

7w F L EERY © Y o ic L <, 0.5 95 Bk
L, BT HEL -,

Table 9. Acetyl and optical rotation values

of common starch and glutinous

S%xmples ‘ acetyl value | [e] 12_}%,”21251;”;_
1| wa 114
]
Dol 4422 104
common i __ 4
o 44.32 100
v 4462 ! 146
I 43.23 158
) | 4413 152
glutinous |___ . ‘
m ! 43.40 152
v o 43.95 156
ZESHNBIORE

#HESEBS T TR TIUREFPL, 1 N NaOH 12 iR
miELT, +hFh 0.5%, 0.2522, 0.1259, 0.0625
20 NaOH 71, Ostwald ofhEshic ko
HEZRE U,

*TF3HEoYHELY & D CReFEbHLEdDTE

Do

2op/Corm

2r a——& ] commor
H

L —h
Somm =ty § glutinous
O —B
O ==}

w0

HdHHH SHEH

0.06256 0.125 0.25 0.5
G

Fig. 9. Viscosity of common starch
and glutious

% g

L koERiER Y 0, EREERHOEIERY 2L
TRAIZ, BB TE, HABOECRC T s »
- AE D FEHEORVCERIHE IS, HB
HRHEICIE, 73 r— ARELVWEEE S 0T, S8
B+ s &g, pFoFL-REIES, 7T ir
7y OBSERTEALHPEEIOS QL E R
B SEERREDIRL L, SREEOMNL BB L%,
BB, 7§ v - ASRERRI DG, L
L, Tiv—2A, TivxrFyOESEHITEL
L, VFESREOMEL EBIIER IS, 57
BHENCACIET I v~ ADSBORLEAR, HCT
v~ ZA0HEECEL {ENL BB RIS
LEL LIS,

BRI DWLCl, HB@EICRT, $CIR»R 0
OEEET I OEOR ., T InIrFyhbix
LB EN D HBAFINC T, RIS L
CBPLTH5, BEEROSHECEL {¥MmML
BB E N5, HRGH TR, gL, B
EERXRLL OB, GBS, iR X0
WESITE SN, ChaSBIC R, B o
Bog\, SHEOLTLIED R, BEHhoRETEL
I EHET DB IHRE N B EEL DI D, BN
BT IR L CRS &, Mhifis ErofliEE
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CRC, BE, Bl ESOBREZETC Fhtho
Fa iR b X < KB 2 BEOEB I BRI B,

Lo d oI <k, BB R 5h,
HEEOHAR, 7iv—~A5F Mz 7 w25
YIZHROLIRE,

AT, BB 0, e ORI,
FLRSEICE S, HoRBEEIC T 2RIEL T
ELv, L fhoPlic tC o b L
T, REVEGETZHLTC Mbafrbhn5 &E
Abh5, :

8 i

1. WREEKEET L 07T 48cso <
HRYE R TR L7,

2. FHICHRCTERT =Bz V¢, Blue Value,
TR VR, EITJL, = - FIBEE, T e T Ul
B, FEEE, KW, IEtESUmEbRarEie b,
LTSRS L i,

3. BEEBBIIT ivw~—%, TivxrFvE
3%, Blue Value, 7 :iwv-24E, 548 &
CHErHIE L.

4. REBERCHEC, RGBS o L
IR L7z, AIBANDES, Bl EeoBRTE
T, BELERBOMEYESTABB LR 5, BT
ThE, 73iw~2%, 73wz, B, B
FHEOERIE OGN, HZ7 i v - 208k FE
BoWEC R 2 EE R E 2T 5B,

5. JLREWSEEER S D, [elp (26T, LT
K<, HEERO [olp 0ERE, BogkBRoER
KHLTELY,
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Summary

1. Eight samples of common rice starch
and glutinous were prepared in each of four
ripening stages of each rice-plant.

2. The molecular structure of each starch
obtained was investigated by chemical and
physicochemical properties such as, blue value,
alkali lability number, reducing value, iodine
absorption, polymerisation degree and visco-
sity.

3. Amylose and amylopectin were fractio-
nated from each of four common starch
preparations and their properties, blue value,
iodine absorption, polymerisation degree and
average chain length, including amylose con-
tent, were determined.

4, From the results described above, both
common and glutionous starch seems to be
formed through the molecular interchange
between polymerisation and degradation, and
the remarkable increase of polymerisation
degree of glutinous starch was observed in
earlier stage of ripening in comparison with
common starch.

Furthermore, this biochemical process was
recognized in each of two constituents of

‘common starch, amylose and amylopectin, but

the interchange of amylose affected the gre-
ater effect to the characters of common
starch than that of amylopectin.

5. Optical rotation values were smaller in
common starch than in glutinous and in the
same series of starch, differences of optical
rotation values were more remarkable in
common than in glutinous.



