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Abstract

Starch is mixture of amylose and amylopectin. Amylose is a-1,4 linked glucose linear chain,
while amylopectin has the branched structure from amylose chain. Amylose chain tends to have
helical conformation and can include molecules in that cavity. In this study we prepared the
complex of starch and surfactant by mixing at solution state, then analyzed their dried or wet
samples by X-ray diffraction method (XRD) and small angle X-ray scattering (SAXS). We
observed the characteristic peaks in XRD pattern of mixture of starch and surfactants with single
hydrocarbon chain, which indicated the V-type crystalline structure. SAXS results showed the
cluster structure in complex samples. On the other hand we could not observe the complex of

starch and surfactant with double hydrocarbon chains.
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Bk X7 I m— 2 & LT Amylose EX-I(#fJ51 84 DP=17), 7 I m~X2Z F > & L T Lintner’s
Soluble Waxy cornstarch (AKJFH Mw:1.63X10°) & Wiz, 22T, 73 o—23EHE7 3
n—X(EX-DEFEILL, 727 F U EHIOWTIET 2 227 F 2 (Lintner) & #it T 5.
1 RO FmIE A2 1L, Sodium Dodecyl Sulfate (BLF SDS & HW§J), Sodium Tetradecyl
Sulfate (LA T STS & #97), Sodium Hexadecyl Sulfate (UL T SHS & W& 47), Trimethyl Stearyl
Ammonium Chloride (LA F STAC LW )ZMEH L, RFEHN 2 KO H DT, Dimethyl
Distearyl Ammonium Chloride (2L T DDAC L BEIH)ZEH L7z, 72 ZHHEG (Cis M) & &L
S g M Al & LT Linoleic Acid Sodium Salt (UL LASS & B597), Oleic Acid Sodium Salt (LA
T OASS LEI)Z A L7(X 2 ZH]).
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22 7 Iv—R(EX-) & FEEERORSFEORB G IE
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EEw IR (Wt%) FEw IR (Wt%) EEw = E (Wt%)

Amylose 4.5 Amylose 4.5 Amylose 5.0
SDS 0.25 STAC 0.5 OASS 2.5
STS 0.5 DDAC 4.5 LASS 5.0
SHS 0.5
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7 2 a2 F U (Lintner)lZH) 90C D 7 4 — X — /N ZATHEL, HEiRZFL 7=,

R EMEARNZ X SDS, STS, SHS, STAC, DDAC, OASS, LASS L, ik ® 7l
FELELTETIa—RAEX-DDO L X LFAFEOFTAMGIECTHRERZMMUL, BE I 2%,
BIEALT 5 7212 80°C~90°C T 20 47 ~40 L, HMERZ AT o 7o BRI R 2 1T

BERBEZ 1~4 BFRER, 1~4 BFEERECHEBE Y, BERRE 25, Z 0k
WZOWTHILETHL, MR 257,

7 2. Amylopectin & 54 & M Al O 1R G WK O i i

ek T P (wt%) e I FE (wt%) E T FE (Wt%)
Amylopectin 4.5 Amylopectin 4.5 Amylopectin 5.0

SDS 0.25 STAC 0.5 OASS 2.5

STS 0.25 DDAC 4.5

SHS 0.25 LASS 4.5

2.4 JRA X BEYT & /A X BREGEL O B E &4
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KO % Mg+ 25 72 D2 I f X #R AT (X-ray diffraction, LA F XRD & BS)ZHIE L 7.
XRD # & 1E RINT Ultima (FE2 B S8 2 L, CuKf (JEEA=0.154nm) %
AW, 2% v U ADORAT v 7 gL 0.020°0 , BHEAY v hBIOBELAY » NI, &8
Z Uy MEX 0.8mm, BERE R X 1.08 & Lz 3BBHIM R & L7z, /M X B ECGEL (Small angle
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7 2 v — A(EX-I)& SDS, STS, SHS ®ZNZNDRAREHT DUV T O XRD HIE 5 F %
X 312”3 . £727 2 v— X (EX-I)& LASS, 0ASS O EAE, 7 2 v — A (EX-1)& STAC,
DDAC DRAREHZ SN TO XRD fEREZXK 4, K52z hrd. BEWREIO XRD
FRIZHONWTIHE, 7 I v— A(EX-D) & FEIEHERENENHEART XRD JIE L& IS
NHE—27137<, FilthAEIcEe— 7 38l <7z, SDS, STS, SHS, LASS, STAC ®
ENENDREMIZONTIEIIDOH -2 — 7 BRI, OASS DIREWMIZHOWNTIL 4
SOOE—I7NE LN, HEBIJIIUTOTZ7 v 7oL 0RDT-.
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T2 T20 XM, MIFIAKN XBROBEE, n ITAARKTHDH. BIPTE— 7 OfEIF I
HHT I —ANREEEA R EIC6ESFAREDH TEENVTIEK SN S VALK
i EzoND. BAKOSFETLEN 6 530 Bon-3oomEre—2 (%3
Z M) OFEBRMIZ, HERENAF 0.4nm, 0.7nm, l.lnm & 72> TEV, VEGESLE O CHVE
& —F LT p Lot

DDAC DEAREHZ DWW TIE, 7 I v —R(EX-1)& DDAC @ XRD MIEFEEA R THD
L, 200 =V OBRIERMOFIZ/R>TEY, Zuk 2 O NEICRSE SNTIRETHTE
FELTWS., 20O, XRDFERENHIZT I v — Z(EX-1)& DDAC BAKITER S T
720N, ZHUE DDAC O 2 ADRFBHA N EAE L THWHENKEL 20, 7 I v — 2R
BEODLZENTERNSTZEZZADND.
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5. 73— EX-1 & STAC, DDAC & OEE M D XRD #t 5

#£3. 7 I —REX-I EEREIEEAIOIREY D XRD fERIZHOWNTO
BT ©— 7 OALE (deg) DA

B4 BB BT B — 27 OALE (deg)

7

7

7
7

/1 171

\,d
171

7 — A EX-1+ SDS
2 — A EX-I + STS
7 — A EX-I + SHS
o — A EX-1+ LASS
o — A EX-I1+ OASS
17— A EX-1+ STAC

7.6 13.1 20.0
7.6 12.9 19.9
7.6 13.1 20.0
7.5 13.0 19.8
7.6 13.1 20.0
7.5 13.0 20.0
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7 I v —Z(EX-I)& SDS, STS, SHS ®ENENDIRE IR D O/ X #HUEL(SAXS)
K 712777, SAXS HIEIZRELEKE 1:1 OFIE TRASE, KOFEEH 50%IZ LT,
SAXS HIED 7' T 71X I(q) vs ¢ TRINDHLODOT, fithh I XBELRETH Y, HEho
gm OYIEILRZ FLDOKEST, g DEHRITIUTOXNTH 5.

g=(41/A)sin 0 (2)

E—/ By ay g OEN 0.5am FHFIc T e — KA Y —7 B3l Shi-. ZofEic
DONTHE—IRY T ar gl l I CHMREMBETIEIRVWEBIONLINEEETILT F
v T DOREVKRDIZdDOEEFE 4I1TRT. E—2 R T a 2oL, BELH#RIc R —
AMEGE, TLUTHEEMMBRPDON—AMEGIEHL, VUV ABEKTEY—7%27 v b &
H, =R aryERELE. dOEIF 2nm BETHY, ZHWTESKER T 724
—ZMED, MFRMIICEE LS b0 EZOND. 22 TEXZTVWDLHY T AL —
EREEERICT I e — 2R B EMF VT2 bOREESAKRILLEZLOT, 2 b0
T A=DEHIC 2nm BREOHBZB N TOMLTNDEBEXLND. d OMEEFEM
WZH D ERIIEHERORFEHENEVWDLDIZERELS oz, ZHRIEFT T AL —H A XN
K& hoTWnireExLNS. £, BAKRE T ¢ 2 Inm LI ETHON S B —
Z IR mEEEAIBROEFTE— 27 BB SN TS, 7T I —X(EX-DIZOWVWTIET I e
—ADfEMBEOEFTE—7 RBHSN T D EBbhs.

- —— Amylose EX- 1

B —— Amylose EX- I =4.5% SDS=0.25%

—— Amylose EX- I =4.5% STS=0.5%
Amylose EX- I =4.5% SHS=0.5%

K5 F=50%

7. 7 2 u—A EX-I & SDS, STS, SHS & ORAWIK D SAXS | & ff H



F4., 7 In— R EX-1 EEREIEERORAEY D SAXS HlE#E R o
=R vart dofE

IRA OB E—27 RV g 2 (nm) d(nm)
7 I m— A EX-1+SDS 0.56 11.2
7 I | — & EX-I+STS 0.50 12.6
7 I m— A EX-I+ SHS 0.48 13.2

3.2 7 2 v F > (Lintner) & FHEEMEFIRE SR E

7 2 v~/ F (Lintner) & SDS, STS, SHS DiEAREHZ DUV T O XRD HIERE F %X 8
WZRT . £77 I m~X2 F 2 (Lintner) & LASS, OASS DEARE, & oiZiz7Ivxs s
> (Lintner) & STAC, DDAC D EAREHZ DWW T O XRD #EREZK 9, K 10 12N FRT.
B E— 27 OALEZE 5 IR d. MPULE L, L 7=7 2 v~Xs F (Lintner)lL 7 E /L
Ty ATHDHTEDT I —AEX-DOXLHTIFE-ZTD LEE—TFTRY. 2FED T In—
A XV FEREITENEEZ BN D, SDS, STS, SHS IZOWTIXT 21— R & FmiE Al
BAKDL LD L, THMEICHTWEEY =2 RELNRN-T20, FOfo 13° L
200150 2 DO B — 7 [ZIFIEFREDOIEICHER TE /2. D7), SDSRIZOWTIT VA
DEEGENPER SN TND EEZDLND.

7 2 uX7 F(Lintner) & STAC OIRAREHIFHWEIH T E—2 2 8°FfiTic 1 D& 13° &
20°FFATICETE— 7 DA OGN, FOREE, 7 I v X7 F 2 (Lintner) & STAC DR AR L
WOWTHEAKFIERS LTS b0 EBbnsd. —JF, RIFHEHD 2 KO FiEiEHEAl
DDAC DEAREHZ S W T, 7 I o —Z2ADEA LFEEIC 2 RONHEICIES SN REET
FIELTWVWDHEBZZLND. LIER->TZOHA S DDAC O 2 KO RFEHFH I NEEH LT
W RN KEL 2D, TIa—RAENEBZ O LR TERNTEEZLND.

7 I m <27 F(Lintner)& LASS OEAHEHL 3 2o —7 R@Elsn. LirL, Z
AIWHIX LASS OANLOEFTE—27 LIZIEFER > TWDLHR, DLTHOE—JENEI -
OBRLHAERITEHR I TWAH D LB bsd. 7 I r~X7F (Lintner) & OASS EH
REHIE =27 BN 4 28Tz, 4 5055 32X ZDOMOREOEE K L RO EIC
IWRBI, FAROVEFEEOESGEPIERINTNDEBEILND.



Intensity

5 Amylopectin(Lintner)
107 B SDS
, —— Amylopectin(Lintner)=4.5% SDS=0.25%
6 STS
5] —— Amylopectin(Lintner)=4.5% ST S=0.25%
u SHS
4 —— Amylopectin(Lintner)=4.5% SHS=0.25%
3_
2_
10*
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8. 7 2 12/ F (Lintner) & SDS, STS, SHS & ®iEA ¥ XRD & f &

o
Amylopectin(Lintner)
3 - OASS
—— Amylopectin(Lintner)=5.0% OASS=2.5%
_ LASS
2 —— Amylopectin(Lintner)=4.5% LASS=4.5%
4_ |
10°,]
8
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6_
5_
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5 10 15 20 25 30
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9. 7 2 1 ~Z F (Lintner) & OASS, LASS & ®iE& ¥ ® XRD & b
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Amylopectin(Lintner)
: STAC
2] Amylopectin(Lintner)=4.5% STAC=0.5%
DDAC
—— Amylopectin(Lintner)=4.5% DDAC=4.5%
I I I I I I
5 10 15 20 25 30
20 , deg

10. 7 2 v ~{Z7 F > (Lintner) & STAC, DDAC & OJERAY D XRD I 5 5

# 5. 7 I m27 F (Lintner) & & FEMEAI OIR S W D XRD # RIZHOWTO
BT e — 27 OALE

& BUEE

[T & — 27 OALE (deg)

7 X m X7 F (Lintner) + SDS
7 X u X7 F (Lintner) + STS
7 I v ~7 F (Lintner) + SHS

7 X m-<7 F (Lintner) + LASS
7 X v ~~7 F (Lintner) + OASS
7 X m~~7 F (Lintner) + STAC

- 13.1 19.9
- 13.2 19.9
- 12.9 20.0
6.9 13.2 19.9
8.4 13.2 20.0
7.8 12.9 20.2

7 2 v XZ7 F (Lintner) & SDS, STS, SHS DR A AR D SAXS JIE#EH 2 X 11 2R 7.
ZORERIZONVWTHE =R arbtdDfErsFR 61T . SAXSHEDRKERE LT 2
07— Z(EX-1)& SDS HEAMKRR EIFIERBOMEICE— 27 BEHEI S, 7 I 8r—X(EX-DIZ
HONTFREIEEAIORFEHOESIZOWTOERGFHIZAR O o72. ZHiE T I e
JF IR EREEDRBEOT I v —APEEEREOLSDEZEZONLTZOHOHBMENRT
S E—RCHRTEWY., o TT7Ia—2D L) ICHMBICEAERNEREN R > T21-
LEZEND. 7 I a2 F o (Lintnen)lZOWTIE 0.4nm™ AT 7 B — RARE— 27 R R 5
NDHNZNIET 2 a7 F 2 (Lintner)/» b OEETH Y, 4nm™ 731 D € — 7 12 B B O



FEAEAEIEICHR T O =27 Th D, AREHITH I TE2FEMICEZ Ao 5k oM
TohV, BHEERIIHPICTELIEBDIZ AL THD. 7 I v ~<7 F (Lintner)
FhvEravhkoBHTHLID, AMEH LS. UL, SAXSHIERFEIZOW
T7 I v~X7 F (Lintner)ld B BUEH OFE M &EZ R Lo, X, KOoOEMIZ L 54
OB NEZY, BREZRLEEZEZLND.

—— Amylopectin(Lintner)

—— Amylopectin(Lintner)=4.5% SDS=0.25%

—— Amylopectin(Lintner)=4.5% STS=0.25%
Amylopectin(Lintner)=4.5% SHS 0.25%

K53 EE=50%

11. 7 2 v X7 F > (Lintner) & SDS, STS, SHS & ORAVEH NS O SAXS M & # 5

# 6. 7 I m s F 2 (Lintner) & & FUETE A O AW O SAXS B 5 H 0
=RV arddnlE

RGP F— 27KV a (mm')  d(nm)

7 X v ~~7 F (Lintner) 0.23 27.3

7 X 2 F > (Lintner) + SDS 0.51 12.3
7 I v ~~7 F (Lintner) + STS 0.51 12.3
7 X v <7 F (Lintner) + SHS 0.54 11.6

4. ¢

7 I —ZAEX-DB LT I X7 F 2 (Lintnern)iZ W < DO S iE R 2 N4 5 2
LIZE-T, ULV TOVEEREOEEROEENERTE . ZOHRTH 2 KH
DIRFEHEZHT 2 R ETEMEAI DDACIZX L TCT I n—2B L0787 F U 3ElAa1t



ENrolz. TOZEEF2ADREBEHICT I o —AEHNZERMICEE L Z ERREET
bol-l-btE2bND.

SAXSHIEDFER N7 I 0 —ABLOT 2 uXy F ook L CREIEEA & EA1E
LTWABIEBRREBINTZ., o774 0MIEE—IRnH bbb, BRKLEEEKS 7 X
Z—DHAEERICE b0 EEZONL. T Ino—20EE, REEEHOREHENE
XDV TAZ =P A ZXANRRELRDIEDBRBINTZD, 7TIaXTFUrOBREFE
SOERMFEETR OGN hoTe. DEHEEEZ R I 20T I v — R IRFHEITH > THERT
FEEICEASIE L TWD EHERITE 2.

5.5
TS S T2 5 1 B S N o B R F gt > % — - SPring-8 @ BL40B2 TiT LT
(R 5 2012A1261).
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