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Table II.1. Testing Results of Complex Formation of Various Compounds

: A 1B.
Temperature of Yield* o
Compound formation (°C) (%) Blue value (mg }{omdgnlzggo mg
Methanol**
Ethanol** ’
Linalool 65 22.8 1. 000 15.5
Citronellol 62 25.5 0.992 14.4
Pinacol 55 28.8 0.772
»n-Butyl alcohol 46 26.6 1. 040 16.0
Geraniol 45 25.5 1.128 17.2
£-Butyl alcohol**
Diacetone alcohol**
a-Naphthol 85 31.5 0.924
Borneol 67 25.7 0.968 15.0
I-Menthol 66 26.4 1.068 16.4
Perillyl alcohol 62 24.6 1.064 16.8
B-Naphthol 55 16.1 1.088
Caproic acid 55 21.8 1.010
Caprylic acid 50 21.7 1.040
a-Bromopropionic acid 44 18.4 0. 964
Stearic acid 35 21.2 0.986
1,1,2,2.Tetrachloroethane 83 26.7 0.908 13.6
Cyclohexane 67 17.2 0.936 14.2
Carbontetrachloride 66 18.2 0.960
Benzene 56 23.4 1.040 16.0
Chloroform 52 20.0 1.010
D-Cymene*** 49 22.9 1.092 16.5
0-Xylene 30 18.2 0.968
Limonene 25 20.4 1.080 16.7
B-Pinene 23 9.2 1.048 16.2
Methylethylketone 60 21.8 1. 060
Diisobutylketone 55 13.0 1. 096
Methylisobutylketone 54 20.5 1.040
Pinacolone 53 31.0 0.864
Perillaldehyde 70 25.5 1.080 16.9
/-Menthone 86 24.5 1.128 17.1
Carvone 85 15.0 1. 056 16.4
Cyclohexanone 80 22.9 1.020
Camphor 52 8.9 0.984 15.1
Dimedone 23 19.7 0.932
Acetone**
p-Cresol 72 32.2 0.8¢4
Phenol 61 24.2 1.008
2,4-Dinitrophenol 60 22.6 1.092
Quinoline 85 24.7 0. 996
Diethylmalonate 23 2.7 0. 880
Nitrobenzene*#*
Pyridine**

* On the basis of bry weight.

*ok The efficiency is remarkably effected by the amount of the complexing agent added.
***  French et al. reported that this compound failed to form a complex,>

*¥x%  Formed only in alkaline aqueous solution.
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Table 1I.2. Organic Compounds which do not

FER SRR RS B 235

Form Complex with Starch

Triphenylcarbinol

Methylvinylketone

Mesityloxide
Cinnamic acid Acetylacetone
Benzoic acid a-Tonone
p-Hydroxybenzoic acid ~ 8-Ionone
p-Aminobenzoic acid Benzophenone
Salicylic acid Acetophenone
Phthalic acid Benzoin
Ascorbic acid Citral
dl-Mandelic acid Cinnamaldehyde
Dehydroacetic acid Vanilline

Ethyl benzoate
Ethyl p.aminodenzoate

[.Glutamic acid

/-Leucine
Diethylamine [-Aspartic acid
Triethylamine [-Cystine
Triphenylamine [.Cysteine
Diphenylamine

Aniline
n-Hexane p-Toluidine
n-Heptane 2,4,5-Trichloroaniline
n-Octane Benzidine
n-Propylbromide N,N.Dimethylaniline
Isopropylbromide
Bromobenzene B-Naphthoquinone
Chlorodenzene Anthraquinone
Toluene p-Quinone
Ethylbenzene Hydroquinone
m-Xylene
p-xylene Benzamide
Mesitylene Acetoanilide
Cumene a-Picoline
«-Pinene Pyrogallol
Naphthalene Dinitrobenzene
a-Methylnaphthalene o-Nitrobipheny!
Decaline Dimethyloxalate
Diphenyl Alizarin
Anthracene Phenolphthalein
Stylene
Indene

BHD5, ZOMOIAYIEEREBRLZLOR
K& ZUADH S HOFERIC LD bDEEZLN S,

linalool, citronellol, geraniol DE—RFEAEFHI
AE/)FARYT A —NMICOWTER &, EAKE
R, BB OREESES RO EEA LK
BEONMEOHERICL VRIS, HEIBEICOLTH
% &, EPRUEPA 07 HIEHRIEAEREES
DI LT, BHEROBKUZOFHKIBAKREL
ﬁbmbohw$LWRé%Tﬁ%?¢K#&%®ﬁ
ZE LISy b v s Ak EEE A, HFHiKe
B-Apafy b+ v DIERBFET S methylvinylketo-
ne, mesityloxide, cinnamaldehyde 75 & hsBE A A TE
s MEmAE NG, Eler b e/ —ELD 5
ror YELBEAREESIED, ZOMfRMIBE/R T &
By oo s VBT J BT R TCHEARENE

Eﬁwoﬁéﬁ%%m<®dﬁmmi&0ADka
BALKEDBAT, CLbTHunTHEDHEICK
afﬁé@%&ﬂﬁzénfwéocmﬁ$m%5w

L TEons, T3 u—AKEHRTT T b v EEER

S THAKENES 72D, RESFOKEEBTO
WRED, DO K& QT REIE B TREDKICHT
BERENEARERCHBERITCEOEILN
3. HEBERILKEDKICKT BRI benzene D
=%k T|3, benzene. toluene, o-xylene, ethylbenzene,
mesitylene, cumene, p-cymene DOJEICIA T 55,
Table 1I.1 # X ¢ 11.2 54025 X 51T benzene,
o-xylene, p-.cymene I AEEIESDS, toluene, m-
% p-xylene, ethylbenzene. mexitylene, cumene {3
HAKEVES T, RESTOKCKT 2EBEICKS
AR O —E ORI R 750, %7 8-pinene
3B Ak%EVED A a-pinene ZEAKREIEST, CO
EAIST PO 2 EREAONBENRILELTTH S,
CO kS ICKEHNICET 37 L 8 — AR
RIERICEBTH D, SREICKHT ZEAKEROA

evk AR RNC X D BT B C L3RS, e
KRR REST, 70— 2RVKGTO 3EDH
OHEEAICK > THEL 2 ROEKHIIS T A VF—D
L RICL R Ih b0 EBb S,

M TR, BARERETLBOERIC X - THE
L7-75, Table I1.2 iy % £ U7il> benzoic acid
D7 OFBK, B E =LAWL &R BBIKEIRIC
MABE, ThBHREOEN A7 bV OREHHV
b 515, R ChLREORMICK » TR OE
AR SIS EEEZLSL E, KERPTRIIN 5
DAY S h O TR LHEEMELTRS L
EMEZION S,

CD LS CEOHEOERLAHDT I v — 2D
WEESNCOLTIRE Lok, ChoDW, RARFICH
BT 2D 7 7 VR IADHBB OS5 BICHER
ThdTEBRDONI, REKT v vivaYOBE s
WIEERIC DL TIE, thymol > AT ZOFIZ RS
NFEARRIELE LTD 7 v~ v B0 BRI
B X T, Table IL1 O &5 WARENTS =
s Fa-ey s Taa—n (linalool, citronellol, gera-
niol, borneol, /-menthol, perillyl alcohol), 4 + ¥
(I-menthone, camphor, carvone), T F k F(perill-
aldehyde), [R{k/K3& (8-pinene, p-cymene, limonene)
118 Ak EA M8, a-pinene, citral, cinnamaldehyde,
cinnamic acid [FEAKEIES 3, TOHBITHES
37 e —ADIEEMEIERT v HLaPD
BEICLOEDEN, ChbD25b J-menthone {37
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Table II-3. Results of Fractionation of Starch

Concentration Amylose fraction Amylopectin
Complexing Expt. .- — e fracti
Starch ~ Complexing g0 B A.LB. raction
reagent No. (%) agent (%) value (mg lodine/ e
o - ° (ml/liter) o 100 mg Amylose) Blue value B
, 1 1 10.0 20.2 1.136 17.9 0.112
L2 1 7.0 23.0  1.144 18.0 0.121
3 1 5.0 23.3 1.136 17.9 0.124
4 1 3.5 23.1 1.108 17.0 0.120
I-Menthone 5 3 10.0 23.8 0.944 14.4 0.152
6 3 10.0 20.3 1.040 16.0 0.160
7 3 7.0 18.0 0.932 14.2 0.148
8* 1.250 19.8
9* 1.256 20.0
n-Butyl 100« 1 100 22.0  1.042 16.1
alcohol { 11k4x 1.260 20.0

* Recrystallized once.

**  The average data of five trials of fractionation.

*¥k  Rrecrystallized five times.

BIOGBICKH UTF SR BH & 75 0183 2 & hisr
>7<DT, TD l-menthone % [l >3 W D4 BNEIC
DOTHR U7z HE3KD n-butanol @ & 5 72T v
= HOLHHR, FHLLT v~ 2ikEEA
BICGRE LSS 2 »iTid, tr e B ARICHh - 28
HPBET, HECIEYERMAET 3, Chick
UTHEE U TR F 2 588 U 7- I ¥ 21T 1-menthone

ZMAB&E 7 3 m~2 -« [.menthone AL 103
WA REDBOIEBE LTHILUIBD T $ v —x &
TIaRIFUANOSBSIERICKIC2, 3D
SBIiThbhd, Lad T o —20iRE 2000~
3000rpm FEEETHE LMK S, 73 o—8AK
O % ethanol THE¥d 3 & I-menthone %785 1C
BREIT B LIRS, = C T, HUREELTD
[-menthone DEXEL F2 7201 REKRBE D57
& XN TS n-butanol 115 © & o A 1 - 72,

Bk KU EAKRBIED BEZEZ 12 O DhDOEER
T, TIO—RETIuxIF VORI EMBEL,

Th o DIEERYD, TOMELEHME A LB Ik
DF~Tco T D#EHA Table 11.3 1277k, I-menthone
K-> THBT 27 3 v — ORI OB K
DEFEICIIIE & A EHBRTIS. 0~23.8% TH 3 75,

/BONET v~ 25D OME TN A O BRCK
FLTHO, GREOEMBKTIZT I 0 — 2OMEE
FEL ZAEAMNBD O, SIS 1 %BOBEEHTRE -
ZAbNh3, COBT Iv—-2BHoMERNZL LR
7z l-menthone DEICI3IZ L A PR TH 5, Table

IL.3 7p 5 BI5 578 & 51T I-menthone T L hid 7.
butanol JEICHNTEMED 73 v - 2283 2 &
Hisk2, Hl% l-menthone BT X T 5 EEAES L7-
20.0 D ALB. 2R9 7 3 v — 2% 100 BMED T ¢
v—RERLL, FLAIBIEMTOT su—28
ICHHI$ 2 D &3 % L, l-menthone 373 Fkk S
UK THOEBIIOBMED T I 0 —2EB2 2 &5
Hisk2, THICH~T n-butanol 342, ZoMiE L
80%IC& &% 5, [l-menthone T3 1 HIOEAELIC
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ko —H7 3w~ F VES4E [-menthone PE:iC
LNUT60~T0%BRBEDONETH S 1, TDEMIZ0.16
LDENELT I v —-2OBARIERICD 0, #o
T l-menthone %2 3R T I 0 — KB T 3
mR7F v OME, [NEHICTShTEY, BIRE
BT, HEMTITI ALV SWBT e EEL 5
Abo
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AU7E T A, wbutanol PTI310EOEASICEL -
THALB 1207 30 —~2UhBOHEH-7DIC
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1o Fro F T EAKIEEICIE T 3 v — R, BES TR
Ok T ORI M S (ERMTEE L, FRTKD T
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1 # ¥

6;-helix amylose |3 Schoch ¢ #.butanol oL
RIS TEICLOFEML, SHERS L, Bohr
HAKE DR L n-butanol THE, Bk L, BE
T, 80°C T P,O; :FTHHRIEMR Uzo XEKER
BrbCDTin—2075 + vEHFIZ1S.08 T 3,
7,-helix amylose (3 EHEB S 11, 2 1Tk ~ 7-
[-menthonef}* I X VBB L, 2 TS %2-butanol
THAKL, BET 80°C TP,05 I, 20R5fEEEL -,
XERRTEH S 20 7 « VvERR 4.7A T5 2,
Tiuvx7F |3 [l-menthone JEIZ LT I n—28
AHREERICHE Ui BRI SARMO acetone 211
A RONIILIEFSLP T ethanol & Ficd 0 D3
UTHIKU ether THH L T 1 v — 2 DIEA & FiEIC
HR U €O XEBRRL Fig. L1.) 0 k5
e —DEBELNERRTH 5, BREEHRT ¢ o
~ 23 l-menthone A THRBMET 3 v — 228k
I &L, I-menthone A /K7EK ZEBIC L VISELICE:
X, BWIRPTT I o —28 MR35 v 5 o3&
RO OEMB LW 2 HEES L., DOTHE BIC
FIA4T4ReT2 b yRTEEITHH, BER @
MR U, 2O XBMARRI Fig L1.(b) ok

1 1
25 20 29 () 15 10 5

Fig. III-1. X.Ray Diffraction Diagrams of
Amylopectin and Freeze.dried Amylose.
(a) Amylopectin.
(b) Freeze.dried amylose.

SRR TH B, a- RV B-v7uF+ 2 by v
IV.5-1 TR D EFE—TH 3, WMET, P.0s F,
80°C T0WHHIR L7zo a- RUB-F+ 2+ ) DM
WEXER £heh [@)¥=+152.0° (C=1, H,0),
(a)f=+162.0° (C=1, H,0) TH3, vsnr+
A MY v EAKIE a-F+ X+ Y v« cyclohexane #
Hk%E IV, 5-2 OFHEC LT, B-F+2 LY v
n-propanol #AA% IV, 5-3 @FB:IC L OEBIL,
B# L7cbDRET 0 — 2 ERREICER LI 4 DIT
DOTHRH Ufco BRI RERS A FHT,

32 HRIwv=br 57 4—

HWRZ7u= b7 7 03B ARu< 257 4 —
GC2C B HOTEFZ Lo BRINBIIBMEHE + 1%

Hinte, REEDHAVEDANAICEL B7-BIC,
BREORS IO REML BhELT T 7 8 v B 5%
(Shimalite F, 30~80mesh) %Hl>, Che 3-11C
BRI EYE L 24 OFHAVICEEALUE
BAF U285 4 (BX 750mm, Py 3mm) i
WCHEBRUIce # 7Y ¥ —# 22 He % 20ml/mingd—
EMETHEMAL, REKBRESRECORE 2 h 20
0.2, 0.4, X%T0.846 EZEZTEALBE LTzo &KIF
REHZHAEEARBICH LTS 0w + L, BEARE
CHES B C &ICk Y, BARRICEBIR FrR
KD, PERLTBREVEC L 2 REHEOBRELE
M Lt ZDESIT UTRed 7 (REH R BT
BNty ETBCEMHEE,

3-3  XEREHT

IV, 2-1 & E—&METic& Ui,

4. BRRUER

2 THRNFEICKY, & USRNEYE &L
BEYVORICER M ST, HEHL YO RS E
'/t BEMTOMBEMEOBRRESE 6 ORIKICHE
> TN 233 TH 5,

61-helix amylose 2 WFHBICFIO72R2, £,/ /to~d
DBfRIT Fig. 112 @ X 5 IC 78 572, cyclohexane,
n-hexane 73 L FEBMM YT, 1FE A CHEAAE
RISOEREEZ 20T, BREERERICNI L &
MBOrd, T LT nbutanol ® isoamylalcohol
1 EDBYAOIITIE £/t 13 ¢ DBIIMTEEIS IR
BEEENCHEALTT 3 v — 2icohd 2 WSt hsginic
MO EERLTRE, TEFREET 2 benzene,
tolnene, xylene’s & H&EEAHP 1,1,2,2-tetrach.

20
191
T 2-Butyl alcohol

1,1,2,2-Tetra-
c}xloroetl\:ne

Chlorobenzene

Isoamyl alcohol”

Toluene

lert-Butyl
alcohol

Relative retention value, ;' /to

% 5 10 15 20

Amylose content in column, % in weight
Fig. III-2 Relationship between Relative Reten-
tion Value and Amylose Content inColumn,
Amylose, 6;-helix amylose; Column
temperature, 100°C.
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Table 1II.1. Classification of Organic Compounds by Their Chromatographic

Behavior. Adsorbent; 6,-helix amylose.

Group 1 Group 2 Group 3
methanol t-butanol % n-hexane
ethanol O benzene isopentane
n-butanol X  toluene () cyclohexane
n.amyl alcohol X p-xylene (O cyclopentane
isoamyl alcohol X m-xylene (O cyclohexene
cyclohexanol O o-xylene (O methylcyclohexane
cyclohexanone X mesitylene O carbon tetrachloride

X chlorobenzene X isopropylbromide

(O chloroform X isoheptane

O 1,1,2,2-tetrachloroethane

iscoctane
X «-pinene

O ; Hydrophobic compounds which complexﬁamylose in aqueous solution.'

% ; Hydrophobic compounds which does not complex amylose in aqueous solution.

loroethane O X 5 75~ & 7 VAL RALKFRIZFEH O
HIT BB A T 08 - TERICH L A+
DD B DR BEMSEMY BICONT, Tig—
2T A ERMEAK & 72 5 TH D, 6,-helix amylose
T BAMEINCHEST, B L BRI A
Table II1.1 O X 51 KBE 3 DD 7 v — FICKAHK
3, XELT/ -7 1R3EHASY, 7 1r—-721
SR Ay, 7v—7 3 REREAAHITH S,
7RIT 7,-helix amylose 2B EHIC AL BHAD L'/
to~¢ DOMGIZ Fig. I3 0k 5y, TOHAHIC
12 6,-helix amylose DIFAIT HARTRBNIILEY
DERD OB MES NI, BB 6,-helix amylose D
B|AD I v—7 10 nbutanol 7 LICH L ¢ DY
ICEETS S £/ /8 DFELLEMER SIS, Tv—7

161~

/to

n-Butyl alcohol
~
10~ fert-Butyl alcohol

1.1,2.2-Tetra-_

chloroethane

p-Xvlene

w
!

Toluene
y

Benzene
O

Relative retentin value, tr’

_n-Hexane
o

[ = JC\'clhexane,
0 5 10 15 20

Amylose content in column, % in weight

Fig. III-3. Relationship between Relative Reten-

tion Value and Amylose Contentin Column.

Amylose, 7,-helix amylose; Column
temperature, 80°C.

107 n—7 2 ~OBEROBENHD SN b, LU
COBAIS, BlEd3LRABEROREVLLEYIE
FEMPRIAREL TS, HBEILLY t!/to~9
OF 8y FCETAERS 3L HROBEREISNE
MO%K & BEREOSTERECHAIL, %72 OBF
YIRS B R A OFRI N Z K L T
20T, BETHEMEATE L TLZ OB SENE
(I REA TR Bo - T 61- U 7i-helix amylose
OEBEEED S, EEEAAMI T RT In—2X
LI EACHEERAARESS, 7 vRT 1n - AL
5 B AMOBRNE S FOmED 5 LIRGEBIED
BEmE TR TEHDEEL B

pua= 77 s0WRE Fig. N4 0k HIC, 7w
— 3¢ cyclohexane 3 ¢ DT BIFR7 L i2idxt
WIS e— 22 Ry olextLT, Fv—710
n-butanol |3 ¢ DEMEIIC 7 — ) v /DB BENI
Ve s AHZ, BT AROT I8 — AZREM10%U L
13 EERRNEINEBNIEETH S,

R RDT S a Ry F URRREHERT (e - R
AW BB Uclie, §RTohayDs/e< 77
LAOTRIZ T — ) v 7 DRLBIOLXIFNIE & O & &
0, t//t ZERBEESESEMLTONAICEEAL
—ET, BREBBRDONEL -T2, LBLTFAL
) L EAKEWE F—EERICGET 5 2 TEL TR
U7 b OERREMRICHO AR, 7r—T 1R
U2 DSIRE N ETERE R LT

TS DREREIHLMICT I 9 —RICKT B v~
P 1RV 2 ONAYDOREIRZT I 0 —2D T & YHNE
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(a)
A (0
(d)
§ (e)
g | UL &Jk W N\ I\
S
§ (a\ (b’ (c)

Time

Fig. III-4. Change of Gas.chromatogram Caused by Changing Amylose Content in Column.
Upper chromatograms are of z-butyl alcohol and lower of cyclohexane. Experimental
conditions: 7,-helix amylose; column temperature, 80°C; injection volume, 0. 44l; carrier
gas, helium; flow rate, 20ml/min. Amylose content; (a), 09%:; (b), 3.1%; (©), 6.1%; (d),
11.0%; (e), 17.0%. The marks, |, show injection points.
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D FAROAEL, HBRRE 5 Rk E
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2700, 1) OERIRAEOEEICHERLIEILOT,
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VD, 7 vRICEBEINBAERSBEOSDT
HoThxxrF—lcEhEhE#OEEDbNS,
P> TR E AR BT AHGBOEINILHD
THEHS, 3) T T &y NOKKEADHESHE
STHED kxS #L7 v Vil 6. 71-
% B2 8;-helix TH BHEHNIED) ITIE5, 4)
DBEBORICILBMBAC 2, T TRILEERE S - T
BOKEROREELZZ TR, 4) OBENES
HOBALBBETHAD. UL, 7€ OWE (B
vE, BEIREETL &) MEEMCKFEREULLR
n, 4) OBFREREOEBICIH T VBKRIENLD
LiEbh b,

i S EA RO AL, 3 vHRICH L TE,
16. Okcal/mol FREET ™0 & FHMIC K &%, n-butanol,
cyclohexanol @ &1Cid +1.26kcal/mol DIEKHE® T
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D A B8 (inclusion compound) 2152 ¢ & 23
ABNTNG, COY7u7+2 Y v OUEESIC

DT, Cramer £7% "k 78 French LI R0
TSR D TbN, B TREERED =7 11k
Bt s 80 L LTOEHEHD TS, UL
5Z D UL HO KGHEICE LT3, Cramerso
MU French 55 k0, HIn2, 3DsDIcON
TIIRDBTTONICT &, AR TIRy 70
TER Y o THsEER (coaxial) ICRETE L - 72T
f8 (channel) BTN 2 s, & 3 LIZIEEEMR (non.
coaxial) ICHEFIL 72 # ='HY (cage) WEEAH S 052,
LRIEORBEA™ E ShTORMBEHDOE ETEH - 70,
TIa—REvsaFFR ) vOBK IS LI —=2
RIED AR —THBE92L, ALY v
Oy PR RICRE TS - TRIZIT ML, 2 ORgEi 7
IR =27 ERUDLDEN B, ULhbERNT
CNEDF+2 M) vBET v —2 5+ i
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L RERBEE DRENTIC DT, R REGE 0
GRS NTEDTE CTIREET 5. kLT v
3= AREHRICHER LU THERL, ZoXIMEH 7 2
WTESICL, B X-Ray diffractometer GX-3 %
RLT, TOWKNEERE LT, WERMFZIROWE
YT B, X-ray: nickelfiltered Cu-Ka radiation,

S 1

25 20 5
20 17)
Fig. IV-1. X.Ray Diffraction Diagrams of
Thoroughly Dried Samples of Amylose
Complexes.
(a) 7-Butanol.amylose complex. (b) Methanol-
amylose complex. (¢) Ethanol.amylose comp-
lex. (d) Caproic acid-amylose complex. (e)
Caprylic acid-amylose complex. (f) Stearic
acid-amylose complex.
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Fig. IV-2. X.Ray Diffraction Diagrams of
Thoroughly Dried Samples of Amylose
Complexes.

(a) £-Butanol.amylose complex. (b) Linalool-
amylose complex. (c) /-Menthol-amylose
complex. (d) a-Bromopropionic acid-amylose
complex. (e) 1,1,2,2-Tetrachloroethane-amy-
lose complex. (f) Cyclohexane.amylose
complex. (g) Benzene-amylose complex.
(h) Methylisobutylketone-amylose complex.
(i) Perillaldehyde.amylose complex. )
J-Menthone.amylose complex. (k) 2,4-Di-
nitrophenol.-amylose complex. (1) Acetone-
amylose complex.

Voltage: 30kV, Current: 15mA, time constant: 2sec,
divergency; 2mm, receiving slit; 0.4mm, scanning
J% 75 chart speed: 10mm/min 3,7 lem/min, detec-
tor, Geiger Counter, 1500V.

2-2 RRRUEBLE

Table 1.1 ic 753 4 OHMLAHDT ¢ 7 — 2
AR ENIE A BIRREE TG LI & 0B, T
OEAKED, EAKRREICX-T, Fig IVl LU
IV2 ICRF LD LFIbO BAREERLUIC, Wl
BRMEICE, LWIhd 3AD mLENER Hbh
%, methanol, ethanol XS MEBAT va—1HD
)13 caproic acid @ & 5 LESHEIIBOEAIKTIE,
zh#h Fig. IV.1 0 X5 BYRRIEEGZ, Tho
12 Fig. IV.1.(a) @ #n-butanol B A& ADKIEIC—F T
%, COH, ThOoRHEN TORMEOBERY 319

T ¥ SR OE T HGS 4 FRE U TOARE S
VL Van der Waals RO AKX S EBRICAN .
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3.0A T n-butanol ®EHIH L1, Fig. IVl o
ARFROTHE a=b=26.08 OF R A TINE
VT BT LKL, 2NZHOEHD d-spacings
FIRRIC K OFHEHIK B, FiEl (hkD) THZ N3
WYERRE dw &332 &
ay

VA3 ¥ hk+1) + ()c)
CCTad3BFEY, th;1:1:¢, WA a=8=
90°, 7=120°, TH 3, - THENHD d-spacings
OFEMEIT av=26.0A 42 &,

d100=26.0/y4/3X4=11.25A

d120=26.0/y4/3 X 12=6.50A

di0=26.0/J4/3 X 28=4.26A

PRI dioe=11.334, dy00=6.50A, d,p0=4.254,
P>T dio, doge, die DOEEINE T+ YERE
Zzh#h 11.33x2/y3=13.1A, 65x2=13.04, 4.25
XV7/2%2=13.0A 153,

CDESICUT RDIBIEID d-spacings DRIE
fER U EHEfEA Table IV.1 [TR$ M, 2hoDMHED
FICERO—BBRENE, H-oTIhoDELSERD
B7 YABRATRRICEERELTEY, 207

dru=

Table IV-1. Diffraction Data for Dreid
n-Butanol-Amylose Complex.

m—

hkl=> I d A) I
B Caled. Obs.
200 11.25 11.33
220 6.50 6.50
420 4.26 4.25

a) Hexagonal indices.

£ VEEM 13.0A D a— 2 BREGETT v 1
# & U/ 6:-helix amylose |CH¥d 5, —HEBHT
na—n, EEIRBBUNDRASESAAEDOE L
i3, Fig. IV-2.(a) @ k573 ¢-butanol HAIKDKYHA
KEERA—DbOnEBLNS, Fig IV.2 T3, &E
BRAEHD 5> 5 TRENL S DAERT, IR KT
wa—nk LT linalool, JRBA 7ra—-1 L LT,

{-menthol, ~w 4" v (LA REER & U T a-bromopropionic
acid, /v 7 U fLRKFEE LT 1,1, 2, 2-tetrachloro.
ethane, JRBRCIRILK K & U T cyclohexane, &AL
B%& LT benzene, SkHgRifE 7 + v & L C methy-
lisobutylketone, fEBX7r 5 FE LT perillalde-
hyde, fE#\ 4 + » & LT I-menthone, phenol #& |
T 2,4-dinitrophenol, EHEAIERHE Y + » & LT acetone

Table IV.2. Diffraction Data for Dried
t-Butanol-Amylose Complex.

Caled. ~~ Obs.
200 12.81 12.81
220 7.35 7.31
420 4.82 4.82

a) Hex%gonallndlces

DEARDMAREAE TN ZNRT, COBADRKE
ST ORI EOERIEH 4.5~6.0A THZ, Chb
DOKYRBIEE 13 hd Fig IV-2 0 6,-helix amylose
DENEBHSHICEE B, BERHRO d-spacings D
fERKRELIE->THO, 6;-helix amylose T~ 3
&, ZORNBMIKKIATNRS ¢ L2 HLLTEH
5. COMKRKE a=b=29.4A OAFRATHEY
B IR T, FEFHRO WEE KO 3HEE 3 Table
IV2 X5 B —H LT3, (200) D [EHTHR D> &
AHEAN B 7 £ YERIE 14.7A T, Chid 6,-helix
amylose [CHAT, 7+ YEEM L7A 7208k 3h
Telna—~2BRETHETI € 1% & L 7~ 7,-helix
amylose M2 EEZSLNB, COBAICD, 7
Na—RBETHEDS1858 7 & v @, 6,-helix
amylose DA & FARICBRELBLTOE LD EESL
5, Chud IV, 5-3 THhR3 B.vy7u+x )
YEHAREDA ) T —HUIC L VELLC & D3RR
&N B, F/c acetone & methylethylketone i & 5 75
EHRRIIE 7 b~ D530 B W i © HRIZK 3.6A
T, EHET v 3~ AEDZRICE S, 6,-helix amylose
ZHBABTEMTHRINGY, EBCE, Z0HAK
H 513 7y-helix amylose ZRIMKRIESES N .
ZhitDTid 1V, 3 T4 2,

CDESHIC Table II.1 DEAKIZEIRIRRETI,
n-butanol & f-butanol OHEAKDKKKIEIC & - T
REINB 6:- 343 7,-helix amylose DT
WO 7 vHEERY, £OFRNRE, Lo va
—2BE6 ST v 1% & Uk nBERKIZ
FEES, 7+ 1EEMRT L2 — 2BEMIIL
T6HHDITOBMTHOoHLEIN B,

IR S EAKRBREIC L OB L, B
UTHRZEEZEOBEMREED 6,-helix amylose % £.bu-
tanol dUCS L, WU < BIR%, BOOEL, B
U7 b D DOBEKKIEIL ¢-butanol DTN —FKT 3B,
CHid 6:- 25 Ti-helix ~OBNOEBAHE: G 7-
CEERLTNE, UL 6;-helix amylose % 7,-
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helix amylose ZJER3 2HETEH B, KEZH
HICiES L7l benzene, chloroform, p-cymene D X
5 v TIC A B S €T H CORMROERRIZE SN
7300,

chEiRMe, BIEREED 7,-helix amylose %K
FHERICEAT A E#ET v - (methanol, ethanol,
n-propanol) HUTI I E B & 6,-helix amylose ~®D
E%ﬁﬁénéobmbmtuﬁmwﬁébﬁmﬁﬁ
+ ) 3 — 1 (n-butanol, z-amyl alcohol 73 &)W/ E
HTHCOEMZES RIS, F 72 71-helix amylose
A9 EA K% tbutanol ICHBEETH, TOMK
KA L 780,

COESICT I u— 2RO FHITBEIRREICSE
WTd, i EICED C EMBRINTH, ZD
5 & VIERO ki 6:- 5 Tri-helix 503 Ta-
M 6y-helix NEFEV 1EHICHD F a3 — R4
BEOAREGITT BNd 20 WAE #HES bDOTH
Y, 7o—2AET vy RRICEEINSFORE
XICELT, EBOARXID I £ VERERSLHODT
2750, B 5 & v s a— 2EIEOEFNCE,
WA FOBEIC L O —EOBMNEAIEL, 7Y
1%57-00 7 v a3 — 2AREHBHSBTHobINS
kS5 v a— AREOEMD 3 EIBOEHED 7
b HERE DB TSR RILER I 0B I T L AR
LT3,

NMRe® 0, IR, [LfeEEs o 13 K OHIFIC
LT, kesHd® DMSO T, Tia—207
v lER 1005 v BO s va—2BED O H
LE—F € v BORE s v — 2ED O.H fosy
FRKEREAIC L ORERINE EEINTLEY, B
ceokS1 0,H & O.H o KFERES OERKS
T3, COERICHONE T v D7 va— ARED
WIS LA ST 5 C LIRS, 7Y 1ED
72D 7 v a— ARFEOBMIIENE, TIv—27
€Y DHB—DDED v a— AFEN, BERD S
N3 — REBEICH UTHEIINC S 25 F - 72 BLEZ X
L7BICHELB6DTH BN, Th o OBEL M@
ADT*E VEO TN a— ZEEORIOKERaMED
TWw3, ML, Fig. IV3 IWRT LHIC, ERIREO
Fiom—27+iCiE, BESva—2RED OH,
O.H Blo/KERAUMC, FtvDH51DOHRIC
BFz s va—2BEO OH LRELCT + VERO
sua— 25D 0.H BCKBEMEMEL, Thds
¥ LTCOERICA SN« v EROBEHIIEL
DERICE > TNREEEZBLDMBRYTHS D, ),
COXSHI L Hen 7+ Biflo OH O.H

Fig. IV-3. Cylindrical Projection of the Proposed
Chain Conformation for Helical Amylose.
Broken lines; hydrogen bondings.

The planar arrangement is pictured
in such a way as to produce a continuous
helical chain molecules with adjacent
turns connected by hydrogen bondings.

ROk FEAE A DL, BOIFEIC Blackwell 5°° i
F T HLMIC INTS, 7:-helix amylose 73
45~60A LintiKEIORBIAESTEEHEL
ELKCRONAEER, LR UBEE7 €« R
DIKFERHAEDHEEIC L > THBEN X S - FREIC
FBEEICL-TH, 6:-helix (3 4.58 H30EEH
L ORKEAE T B0 FAEET A L3RS,
¥7: 7 & v OBREBOKERAR, 1BELSHO
Fra—REENS1E T 1 T L TRAELREL
DT, D& ERHITEORE AT LTIRTN
T 7i-helix HELZDT H55. Y LO XS 5HE
12k O EKIRBETIZ 61 KU 7:-helix @ X 5 70EHD
Foa—REENLILE T € Y DAENREET IHEEE
ABHNCHIAT B E MK S,

3. 7i0—X - EHEHES F-EHEHO
Xﬁ@ﬁ“)

IV, 2 TIR7 % v — 2 L4 OFELAEHO XHRE
FAFD, HHERETIE 6:- KT 7i-helix 27592
DSOWMKRFEOABEET B AL, BEE
KREON T OB E DA E ST & YEHEEZRET
ZHRTO—DOTHB I EER B LT,

U LIEmss Ch o8 AKRD > 5 acetone, methy-
lethylketone o k5 roESIENEy + v MEFES FD
AR, Chbd s b v TORKTEIZNS.6A THL
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HPEET L a—ADEHWE 3.0A) L, Zo¥k
BIfZ(3 61 -helix amylose 2/R9"C & MFHI N34,

EBRC 22 OB KRG 4.5~6.0A OBNEE G
B FOEAKICH SN B 7;-helix amylose % L
L, o7t Y5 TOBAICBBREESR S N,
ZEEIREBO S HAKEER T v o — Adcs)y
BIE5E, 207+ vERE 13.0A LB,

—7 Germino 51 |3 acetone f{b methylethyl-
ketone OB AKIZIBE R UEIRIRIETIE, 205 + >~
BERZOLTHS 13.7A @ 6,-helix THY, /1B
acetone #A (k% methanol TH%T 2L, 205
VR 13.0A & 13.7A OBV A-bDE1Y,
{2 ¥ methylethylketone #i4{A% methanol “Cakikd
&, 07w vERR 13.7A 0FTTHOOEL
EFFROEEZHEL, IV, 2 THAERL 2L
RIGAREREB/B TS,

TLTLITE, UEOSEHLMCL, HAKD
B RIZT 7 b Y T ORBERERBIBIC,
HExOHEHY + vEAKOM AR A, BENRUERE
REBICBOTERL, ZOBNAETT- 0

3-1 EEHH:

1) BREBRMIRKIOLOEHERL, HAEOMES
IRy EA. -7, acetone, methylethylketone
{& Merck tto spectro grade % Fil>, i~ + v
RBHTRERSEEEIRL TR 70~ + 77 7TH—
ThsTEEWEMDT,

2) 7 3o—2BLHEKOHK

IV, 2 TR kS I H 5B LT I u—2
BHOKIBEREBHRETREOUHRREELRIZLO
T, COERTRT I0—2BERIOEEKETFUL
72o 7 Iu~—2{3 I, 2 @ [-menthone |T X 3453l
T8/, 100 g DESRFERBNSBIB 727 tv—
2 « [.menthone #A{k% 1 OBUKICEREL, KK

Table IV.3. n-Aliphatic ketones which Complex with Amylose for X.Ray Diffraction Measurement.

IKIBIC LD I-menthone Z5EAICKHRE LI, ZORE
BT, TOMEW 100ml 304, 1 DhDREE
AN, BREFTN&y b vEEEINL, BUEES
U, ERELT, Buk&#L7: Dewar fducg L,
FixfRE S LTHERICE THLICEBH Ui, AR L7
L% 10000rpm THEAIHEL, BHKOTFE -ic 0w
Tk EBREL, ChERBRBORE E Ui, —F
COWFPRBDOHRI % 80°C. P,Os b, MEFT—E
HRICUZ2ETHSRL, ChEHRRBO R & L
7zo acetone K T¥ acetonylacetone #AAIZIRD X S
CHABE L 7o, I-menthone Z/KFERHKB ICLD BBl
12T I v —2OBEGERICED 40% (V/V) ickE4T 3
A3, acetone % B> acetonylacetone, %13, Ve
ZICEHH LU TR ON AR LB L, REdic 1
R, #1727 404~ No. 2)TRIFEL,
CNEREBREBOFRE Utce THAERTETEERL /-
b DERIRIREBORE E Ui,
3) XHRET
FRRBOBERKIEZ IV,2.1 & [F—&MET30EL,
RO OWEICIE, ROBIESRLEE AT,
X-ray : nickel-filtered Cu-Ka radiation, Voltage
35kV, Current; 20mA, divergency; 2mm, recei-
ving slit; 0. 4mm, time constant; 8sec, Scanning;
speed; 10mm/min, Chart speed; 10mm/min,
Geiger counter; 1500V.
3-2 WRRUER
Table 1V.3 (1CRT & 575 REMKRU 5 FHTO
NR = VEEONBEDORLBIMEOESISE S F v D
HAEKERYL, BERUERRETZONKREE
ACEk U7cds, IRFER 3 ~ 6 flld acetone, methylethyl-
ketone, methyl #n.propylketone, diethylketone, aceto-
nylacetone % 7¥ methyl n-butyl ketone D#AE&KD
BIPRETON KRR 2h+h Fig. V4 0 k5

n-Aliphatic ketones

Molecular formula

CH;COCH,

Number of carbons

1) Acetone 3
2) Methylethylketone CH,COCH,CH, 4
3) Methyl-n-propylketone CH;COCH,CH,CH, 5
4) Diethylketone QH3CH2COCH2CH3 5
5) Acetonylacetone CH,COCH,CH,COCH, 6
6) Methyl.n-butylketone CH,;COCH,CH,CH,CH, 6
7) Di.n.propylketone CH,CH,CH,COCH,CH,CH, 7
8) Ethyl-n.butylketone CH,CH,COCH,CH,CH,CH, 7
9) Methyl.n.amylketone CH,COCH,CH,CH,CH,CH, 7
10) Methyl-n-hexylketone CH,COCH,CH,CH,CH,CH,CH, 8
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Fig. IV-4. X.Ray Diffraction Diagrams of Wet
n-Aliphatic Ketone-Amylose Complexes.
(a) Acetone.amylose complex. (b) Methyl-
ethylketone-amylose complex. (c) Methyl-
n-propylketone.amylose complex. (d) Di-
ethylketone-amylose complex. (e)Acetonyl-
acetone.amylose complex. (f) Methyl-z-
butylketone.amylose complex. (g) ¢-Buta-
nol-amylose complex.

Table IV.4. Diffraction Data for wet n-Aliphatic
Ketone>-Amylose Complexes.

Sin26 (Obs.)

b)

a)

£-Buty! alcohol n-Aliphatic ketone

complex®’ complexes?>
0. 00366 0.0037
0.00463 0.0046
0. 00567 0.0056
0. 00705 0.0070
0.00907 0.0092
0.01135 0.0114
0.01273 0.0124
0.01732 0.0175
0.02108 0.0211
0.02402 0.0240
0.02705 0.0276
0. 02930 0.0293
0. 03560 0.0356
0.03890 0.0391
0.0447 0.0447
0.0474 0.0474
0.0583 0.0581

Acetone, methylethylketone, methyl.n-propyl-
ketone, diethylketone, acetonylacetone and me-
thyl-n-butylketone.

Reported by Zaslow.2??

SRR R EARE R

H23%

1 otre TS DMK MBI HHELZ RS IED
7odIT, FOEBRLIIRETH S, LArLINSD
WK I3 ERT R OB & M L TELICEEIL
T, LWFhOMEKEES Fig. IV-4-(g) @ t-bu-
tanol BWAKDZHIC—FHLTWVE, ThdRFEM3
~ 6D + v EAKOENHRONEZ sin?0 THS
H LT Zaslow? #3 t-butanol HAKIZ DL TELD
O L Wiz 2 & Table IV4 @ X5 ic7s 0, FEFHR
O sin?0 OEIZE L —HLTEY, chdr b v RU
t.butanol BAKD FEEEEIRL FLLT LMD
2. BL RS EAKDRATEE C OB RKIED S0
SEEA S AT B C SRR, ZNHDT H Y
WAKE —~EERICGET 2T THRLACSDDHARK
Jid, 3T Fig. IV.5-(a) @ acetone HAAKIC KD
fode 3 B BRI AT R RS IIBICR ML, C
O 1V, 2 T~/ 7)-helix amylose T&H AHHL
4% t.butanol HAKDZIICTHERT—HT 5, TOH
KEFEICE LT a=b=29.4A OM{IZEHET B/

BB S A U7: d-spacings (3 Table IV-5 &9
WM E S B~ L TND, M- TREHI ~ 618
OEBEEIIRy + v EOKT, ST hoR R =3k

420

220 200

i L i it

25 20, 05 10

Fig. IV-5. X.Ray Diffraction Diagrams of Dried
Acetone- and ¢.Butanol.-Complexes.
(a) Dried acetone.amylose complex.
(b) Dried z.butanol-amylose complex.

o

Table IV.5. Diffraction Data for Dried
n-Aliphatic Ketone®’-Amylose Complexes.

d (A)
hkl» S S,
. Cald. Obs.
200 12.80 12.81
220 7.37 7.37
420 4.82 4.82

a) Acetone, methylethylketone, methyl-n-propyl-
ketone, diethylketone, acetonylacetone and me-
thyl-n-butylketone.

b) Hexagonal indices.
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Fig. IV-6. X.Ray Diffraction Diagrams of Wet
n-Aliphatic Ketone-Amylose Complexes.
(a) Di-n-propylketone.amylose complex.
(b) Ethyl.n-butylketone.amylose complex.
(¢) Methyl-n.amylketone.amylose complex.
(d) Methyl.n-hexylketone.amylose comp-
lex. (e) n-Butanol-amylose complex.

Table IV.6. Diffraction Data for Wet n-Aliphatic
Ketone2>.Amylose Complexes.

d (A)
Obs.

hkl»  Caledo  Ketonew St
complexes complexes
110 12.09 12.11 12.11
120 9.35 9.35 9.38
011 7.44 7.44 7.44
200 6.85 6.86 6.86
111 6.55 6.55 6.58
121 6.05 6.03 6.03
230 5.34 5.38 5.37
201 5.14 5.12 5.10
041 4.94 4.92 4.95
310 4.49 4.48 4.48
320 4.29 4.31 4.29
060 4.27 4.23 4.23
241 4.02 4.04 4.02

a) Di.n-propylketone. ethyl.n.butylketone, methyl-
n-amylketone and methyl.n-hexylketone.

b) Orthorhombic indices.

c) Calculated on the basis of the orthorhombic unit
cell proposed by Rundle et al.1»>

ONLEICBR L 7-helix amylose %535 3, & 7-
acetonylacetone 75 methyl-n-butylketone DELIK
DIFRERP S, 7 b Y3 FHD B 0% = L EOMIZ
HSMERS S b v KD 7+ v ERICE A S 2 15
WZEdbrs,

—HIRFH T R 8 D di-n-propylketone, methyl.
n-amylketone, methyl.»-hexylketone DEAKIZET
REBICEWNT, 2heh Fig. IV.6 0 15 TR M
EHBA, ChidWs i Fig. 1V DI & 1T 815
%o THoDHKKIEIZ Fig. IV6.(e) piRfRaET
O n-butanol FAKDZHIC—FK LTS, E-T0C
DED1Ey b v KT n-butanol HAADK KD —
BICTLY, 7 b B AOIIE Y ATTREE 755, 1)
S5INSDr b yBAKIE, Rundle 5 2587 -
butanol HMAICOWLTHE L a=13.7, 5=25.6,
c=7.8A DRI RERES B & FHE1 AN
THEIEMIURT, chdyr b vEAKE  nbutanol
BOKORER W —Th 3 C EWbpB, BYL
T BB O IR E Fig. IV-6-(c) o methyl.z.amyl.
ketone #{5ADKYRIE Ficaid, Table IV.6 213
%?Eﬁ‘C'DQ>f@ﬂfjtﬁl¥tmﬁ?5§i‘ﬁﬁi; dru=b,
NB/aY B+ /e, by s bROWTER, B ;
a:l:c, Thif; a=p=7r=90° 1LV KD} d.
spacings DifSIfHE JWEMAE T2, Chdicids
LHMIoNE, CoBAD 7+ R 13.7A
THb. —Ji, Tho RFIWMT BXU 8D 7 b v
WA ERRICET 2 THIRT 2L, ch Y
Akid Fig. IV.7.(a) @ methyl.n-hexylketone #/y
KT L > TRESNEIMANEA G 3. COBEN
i Fig. IV.7.(b) @KHIL 72 n-butanol i %1z —
B, a=b=2T.4A 0, i RICTIEME M & h, %

420

200
)

)

“;5 2,0 26 () 115 1.‘0 :i)
Fig. IV-7. X.Ray Diffraction Diagrams of Dried

Methyl-n.Hexylketone- and Hydrated #.

Butanol-Amylose Complexes.

(a) Dried methyl-sz-hexylketone.amylose

complex. (b) Hydrated »-butanol-amylose

complex.
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Table 1V.7. Diffraction Data for Dried n-Aliphatic
Ketone2’-Amylose Complexes.

d (A)
hkIb " Caled. Obs.
200 11.91 11.94
220 6.85 6.85
420 4.49 4.49

) Dinpropylketone, ethyl-butylketone, methyl-
n-amylketone and methyl.z-hexylketone.
b) Hexagonal indices.

d-spacings OFISHE U Pz Table 1IV-7 TR
4. CoBA T e vERE 13.TA T, HRICKDT
5 EAKORAR EAT R /S i RICZEL
$BH, DT 4 yERCRELMBED S, COH
g3, TSy b AT 7 v RERCTEBIC O E
h, HRLTOLMED 7 & v HRBICHEBENZT L
AR L T2 fE- TREH T MU 8 fHDESEN R
g v EOKR, ST o s v E = v EoNEICE R
%m<,mﬁﬁvﬁﬁﬁﬁﬁ,atyﬁﬁ:wjé%
1i4 % 6,-helix amylose #1532 %, fE- Tl oy

FUBEAKD T e vERRAESNIT b Y TFOR
XICPBRL TS,

FLEMRAED 7,-helix 29y b v EHAKRTTR
#%, THHIC methanol HuTsyHkL, WL S PEHt, Ml
SEEL, iR L 7o oM KRIEE Fig. IV-8-(@) ©
rS51csy, chid IV, 2 o Fig. IV8-(b) oD#kk
n-butanol EAKDZHIC—EKT b, TOBWARKIEIL
LT a=b=26. 0A @ HRIC & BI88,  d-spa-
cings OEIRUREEA Table IV-8 1C/Rkd, T D

p420 220

A

s,
\

i 1 1

- L
25 20 20 17} 15 10

Ai
Sy (1
5

Fig. IV-8. X-Ray Diffraction Diagrams of Dried
n-Aliphatic  Ketone-Amylose ~Complex
After Methanol Exchange and Dried
n-Butanol-Amylose Complex.

(a) Dried n.aliphatic ketone.amylose
complex after methanol exchange.
(b) Dried z-butanol-amylose complex.

Table 1V.8. Diffraction Data for Dried »-Aliphatic
Ketone-Amylose Complexes After Me-
thyl Alcohol Exchange

d (A)
hkla> Caled. Obs.
200 11.31 11.31
220 6.50 6.50
420 4.27 4.27

a) Hexagonal indices.
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160, 240, 400unit OEREEEANZ, Fix BES LT
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a-7& R Y % 1,1,2,2-tetrachloroethane #4174,
8-7% X b Y v % bromobenzene #A{A & L THIME
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Fig. IV-9. Yield of Cyclodextrins as a Function

of the Amounts of Enzyme Used. Varying
amounts of enzyme were incubated with
potato starch (45g, wet weight). The 8-
dextrin, bromobenzene complex B-+7-
dextrins) and tetrachloroethane complex
(a-dextrin) were isolated and weighed
(Table 1V.9). (a) a-Cyclodextrin.1,1,2,2-
tetrachloroethane complex. (b) A-Cyclo-
dextrin+ 8- and 7.cyclodextrin.bromoben.
zene complex. (c) Total amounts of
cyclodextrin and its complexes.

Table IV.9. Effect of Enzyme Concentration on Yieldsa’ of Cyclodextrins.

Units of enzyme added
a-Dextrin-tetrachloroethane complex (g)
Yield of a-dextrin-tetrachoroethane complex (%)

40 80 160 240 400
14.5 16.1 14.0 12.5 10.1
39.1 43.4 37.8 33.7 27.2

B-Dextrin, B- and y.dextrin-bromobenzene complexes (%) 2.8 4.0 6.6 8.6 12.3

Yield of g-dextrin, 8- and y.dextrin complexes (%)

Total amounts of dextrins and its complexes (g)
Total yield of dextrlns and its complexes ( %)

7.6 10.8 17.8 23.2 33.2
17.3 20.1 20.6 21.1 22.4
46.7 54.2 55.5 56.9 60.4

» a) Calculated on the bas1s of dry starch
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Chart IV-1. Fractionation Scheme for Isolation of a-, 8- and r-Cyclodextrins.

Potato starch (100 g), 3 % solution

|—B. Macerans amylase (500 units)

Incubate for 48 hrs

Concentrate to 200 ml

Allowed to stand in a refrigarator

Precipitate

Supernatant

| .
Crude B-dextrin (17 g)

Washed with a small amount of cold H,O ———
|
Crystallized from H,O

B-Dextrin (16 g)

(a)y=+162.5°(C=1, H.0) Precipitate

Concentrate to dryneés (65 g)
t

To 10% solution
! Bromobenzene (5 ml)
| Supernatant

|
8- and y-Dextrin-bromobenzene complex (4g)
Bromobenzene steam distilled off

Concentrate to 5ml

Allowed to stand in a refrigarator
|

Precipitate Supernatant

|
f-Dextrin (1.8 g)

To 3 9% solution

Supernatant

~ Precipitate

Fluorobenzene steam distilled off
| complex(0.1 g)
Concentrate to 5ml

1 Anthracene saturated ether
Allowed to stand in a refrigarator
Supernatant

Precipitate

Discard

|
Concentrate to dryness (1.4 g)

Fluorobenzene (1 ml)

|
B-Dextrin-fluorobenzene

Concentrate to 300 ml
—Tetrachloroethane (10 ml)

Precipitate Supernatant

. L
«-Dextrin-tetrachloroethane Discard

complex (31g)

Tetrachloroethane steam distilled off

|
60 9% n-Propanol solution
«-Dextrin.n-propanol complex (24 g)
l
Crystallized from H,O

|
«-Dextrin (17 g)
[a)¥=+150.5° (C=1, H,0)

y-Dextrin.anthracene complex 1.1g)

[
Broken up with hot H,O

Filtrate, concentrate and crystallized from H,0

|
y-Dextrin (0.6 g)

(a)%=+177.5° (C=1. H,0)
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Fig. IV-10. Thin-layer Chromatogram of Cyclo-
dextrins on Microcrystalline Cellulose.
Solvent system, n-butyl alcohol-ethyl
alcohol-water (4:3:3 by volume); (A)
a-cyclodextrin, (B) B-cyclodextrin, (C)
r-cyclodextrin, (D) mixture of a-, 8-,
and 7y.cyclodextrins.
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Fig. IV-11. Thin-layer Chromatogram of Cyclo-
dextrins on Microcrystalline Cellulose
Obtained after Twice-repeated Irrigations.

Solvent system, z-butyl alcohol-ethyl
alcohol-water (4 : 3 : 3 by volume); (A)
a.cyclodextrin, (B) B-cyclodextrin, ©
r-cyclodextrin, (D) mixture of a-, 8-
and 7-cyclodextrins.
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Fig. IV-12. Thin.layer Chromatogram of Cyclo-
dextrins on kieselguhr G.

Solvent system, z-butyl alcohol-ethyl
alcohol-water (4 : 3 : 2 by volume); (A)
a-cyclodextrin, (B) B-cyclodextrin, (C)
r-cyclodextrin, (D) mixture of a-, 8-,
and 7.cyclodextrins.
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Fig. IV-13. The Eight Possible Strainless Con-
formations of the Glucopyranose Ring
According to Reeve’s Convention.'” @
Oxygen, O Carbon, Hydrogens are not
shown.




1971 %%:Tsu~xz;0y5uf¢xr0y®ﬁ%ké%§éwM%TBM% 191

WEETWCEE DTEH - 17, UL, H1& H23
eq*-ax* DRERICHBZ DL C1 BoEs72 i ©75 4, Fig.
VB tRohadk5ic 1BB2 fgd H-1 & H.2 13
eq-ax QE§RICH D, 7, 1C, Bl, 2B, 3B BIEETH
H1l & H2 i3 ax-eq OBRICH 30T, 7/ # Y
v 778 YORKIKEGICEY, BBty s/ns4 2
b Yo/ Cl BLEETdH % & 3WrEH kT,
TIV—ADXSLZERTIE, €O NMR 2 <7
PVRBFERICHEBEETHY, T2 )y s 7a b vTR

Ao TOJEERSID C &R 10 THZ, ©

DEAICIE, BRE S /) — 2BOKBEES 2 F 170

PYERROBEMLKTERL, 202 F AT YD
HFE> 7 + o, KBREORMEHE L, 28EHTh
DREBHED STKEEE EHTS 5 710 HSER S HTL
B0 COHERAFAMEY /0% by ou0 2D
WTITbhiehs, xFr7e + v UADTRTOBRS
B Y OFNIIRETH - 7o,

—HT tF LB~V €5 ) - 2RV~ b &
7/ = 2B D4 DB S0 b vid, 20 NMR
A7 PV ET, BOICBLASBLTHEAZDT, =
DORBIRHBIBLTH b, 7+ F 1 bD & S5 1eifn

* eq: equatorial, ax : axial

URHTR, €7/ - 2BORBREMLIINEES
SNBEDS, YI/uFER MY YOKBEET £F 1
I, BEEORARSRTY, 8§25/ —2BE
OBRT 8+ Y ORIBETS T & EEEHR S,
TCT, COEBTI, B/ T wFrifb L=y
BFFR MY YOVAREEZD NMR 2 <2 b s
SRF U, TeF i FRICTHER O pyridine-
AC:0 I kB HH:TH » foo MHRY% methanol s
CHMMTSL, au, 8- R T-F+ 2 ) v, LA
DBAIC b EHRIER D8 S 7o, Silica gel G 2iak
& U, Benzene: MeOH=95:5 (V/V) AW E U7
TLC (B33, conc-H,S0,) T, &7+ 2 1y v 7
7~ FORREE—BATHEC L ABR LI, X
Chod IR <7 b viTi3KEREEICE S B
LRl @y B+ R -7+ 2P ) VT & 5 —
P OHEMERE (2] 13, 2heh +107.5°, +125.0°,
+138.0° (C=1, CHCl;) T& » /2o NMR =<7 o
i3 TMS ZN#ERIC LT, 100 Mc THIE L7z, Hl
ERERCERBE I Eh2h 25°C, 10%Th 3.
B-F%ZFY Y Tx7—+dD NMR 2~<7 } k%
Fig. IV-14 1T7R 3, 5 & ERIS (¢ 4.69) 212453 1P
71O 2B HICRBTEX3, 20H 9 7Y v
V&M J3,0=9.5cpsiz, H-3 & H-4 &3 trans.diaxial

60 MHz : 540 480 420 360 300 240 180 120 60 0 Hz
100 MHz : 900 800 700 600 500 400 300 200 100 0 Hz
[lAlflT]Tﬁllti l]lll lfl[ll]llflll[ll]TIlI[l]\AIIIYTTT[ITYIIIIIl)‘!ll][li][llllltrrr[IFYIlTT
8.05
H-1
H3h H-2 —0A¢
L (b)
H5, H6, H-6 ,
(J,’,A | ﬁ. PR RE 8.12

‘ _A
———

Sweep width
9Xx1/2

(a)

5.0 . 6.0
Sw idth 9X1
weep width 9 JMWUK

I

|INERNERERE FRREANET,

p Lty

f |

k"”JLM\W

Sweep width 9X1 - 80

I‘!lll'll!l'ljllllll|l‘V!x’[ll‘]'ll'['!"l!!'l|I'lllz'vl'l(l'["

1.0 2.0 3.0 4.0 5.0
ppm (1)

6.0 7.0 8.0 9.0

Fig. IV-14. NMR Spectrum of Peracetylated 8.Cyclodextrin.

(a) at 100 Mc in CDCl,.

(b) The acetoxyl group signals of peracetylated B-cyclodextrin at 100 Mc in benzene.d,.



192 AR Y

OERMAEIA C EER LTS, H3 0¥ 7+ Ml
O X5 ICERBICRbNZ DR, H3NCIDT 7
Hic kb, 7 H3 kLT syn-diaxial OBAFRICSH
2Clprray FiEAOMERFICLOHIFELS
A INBE D EELONE, TOFELeNLID
MEZ, T/ AV w s 7a b vEELeANLATLE
5 ) — 2BOMERTF L C1O 7/ v ay FiEAOBE
BRICLAHREIOORED, TOLIBT Vv VF
HAOBMEETN, ax KM LT m by EFHEL»
~ADET B ENEIZ, BEiC methyl 2,3,4,6-tatra-O-acetyl
a-D-glucopyranoside!?® $ methyl 4,6-O-benzylidene-
2,3-0-acetyl.a-D-glucopyranoside,'?”>methy| 3.deoxy-
3-L-erythro-pentopyranoside® 75 & @ BAICRI S
NTwz, H1 O v 7+ 413 490 K@it 2 Eige L
THbh, FO Ay 7Y v ISER J,.=3.0cps T
H,H, @ dihedral angle [3#960° THB T &%mLT
Wd, H2D v 7+ i3 ¢ 519 I H S B L 7o 1D
2 EH & LTHbN, J1.=3.0cps 3 H2 & H1 &
2% ax-eq OERICH O, Fic Jrs=9.5cps (T H-2 A
H.3 & eqax ORRIC $BCEE RLTVS. b
ERIED £9.29 KHbh D 3FERIE, C4 D ax 7
o b v CRENERS, COHARCADT v Y R
AOBEBRTIZGICHEL v &R, FLEDOYT
F 3B L7 H3, HS 7o b v H4cx LT ax
IR LT WA T EA RTHFETL 3 RO TH
%o Ji-=9.5cps {3, H4 & H5& M trans.diaxial
OBRICH D AT LTS, H1 & H2 H2 &
H.3, H3 & H4 ozhFhoy 7 Fricid, LT
SRS Y 7 F v OB RS, ThET,
iR 7zg T e b ORBOELLI EEZRLTL
%, H-5, H6, H6/ 0 /5 nid, BFF ALY VT
55— }T, #h#Fh t5.30~5.90 DFEIBICHHT
Hbh b,

5235

3ADT € FNEDY S F T, TeFvEN eq
m@%ﬂé%éw%ﬁénéﬁﬁmm”mw,ﬁbﬁ
o1 EHE LTHbh S, %7 Fig IV-14ITRT &
31 benzene-d, PTHE L/ T T~ P DT TNV
H£p v 7 Fricid, methyl 2,3,4,6-tetra-O-acetyl-a-
D-glucopyranosidet® ¥V OIBAIC RO b LD Ae7
BRI X AERISE Y 7 P &Y 7 F v OEITDMRED
BB, COEILT eFMEys7uF+ALY YD
2Ry PAOBTE YOV T TN, Table 1V-10
O XSl first order THES L IREAIKS, LLED
WENS T v FMELFE ALY vORE T/ — RERE
1z Cl BEAK - CWB T ERHLMLTHY, -T
vyaFE R Y Y ORBE QBN AR S U THE
“E X7 Bl, 3BAIEES 116 1S UORIREIN D, KT
FE 2 LY ORI A E T~ ZRERFE—-OR
WA SRITHE S, SLFFA MY YOI V2
e/ — AR OREME— TR EFT B L,
CESTH B, MEAICAFHL 7 0 b v OFE
Diwic, FD A7 bl Fig IV-14 O X5 ICH
75 & DT, BMICIL->TLE D, Mkt Casu
SN k5T, a- NP B-v /7 FFA MY vT ®
7 — + @ NMR #@#¥hsfrbii7enl, CORBTD AR
s P L OIRBREEORRELTELRC—HE LTS,
—Jf, JE Friebolin 529 1T kY, 220Mc D43
mAHN T Ie—ZXF7 7 — O NMR RRZ7 Moy
DN AFThN IR, B/ vae 7 /s — AR
QBT e b v DRAIREMNLZN, ¥/ - 2K
13 Cl FRESAHS ¢ E MBS mcE i, #-TT
tu—2RPvraFER MY vidHicEOBRK s v
a5/ —2 K Cl EE N->TWwaT &It
%,

vraFER MY vT T — b &R, COER
i, 7-7% A MY v NMR =<7 F % DMSO.-

Table IV.10. Chemical Shifts®’ and First.order Coupling Constants®

of Peracetylated Cyclodextrins

Compound H.1 H2 H3 H4  HS5 H6 H6 OAc
Peracetylated 4.92 d* 5.21dd* 4.41dd 6.19 t* 5.43~5.95 7.80s* 7.92s 7.93s
a-cyclodextrin = J;,,=3.0 J2,3=9.5 J:,,=9.5 Ji,s=9.5
Peracetylated 4.90d 5.20 dd 4.69dd 6.28t 5.30~5.95 7.88s 7.90s  7.94s
3-cyclodextrin =~ /;,,=3.0 J23=9.5 J:,=9.5 Ji,:=9.5
Peracetylated 4.86d 5.25dd 4.64dd 6.29t 5.38~6.02 7.88s 7.90s 7.92s
r.cyclodextrin = J1,=3.0  J,3=9.5  J:,,=9.5 J.s=9.5

a) Chemical shifts are on the r scale.

b) Coupling constants are given in hertz.
c) Unassigned to each acetoxyl methyl protons.
% g singlet, d; doublet. dd; double doublets, t; triplet.
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Non-anomeric
0.1 and OH protons

L.

=L

Non-anomerie
protons

0,H and O,H

Wt

fotye e e gt ey e et by ety tangrle

4.0 5.0 6.0 7.0
ppm (1)

Fig. IV-15. Temperature Dependence of y-Cyclo-
dextrin Proton Resonances in DMSO.d;
at 100 Mc.

d; 17 25°C, 80°C THE L 72 T ORE%E Fig. IV-
151K 3, a- RU B-F+ R b)Y LCDO0TE, €D
NMR =<2 pag Casu 52 2k JEINTH
LM, ZOMBABRECLT, KBk 7 F Vv OIFE
Zf75 & Fig. IV.15 0 L 5ic75 5%, —Mic DMSO %
BRI NS &, KERE: & & OTRLIKERS
DIeHIT, 7o b yRPEEBED L, KBE7 o b
YDAy 7Y v rhs BRHIkRTE, IR Tva—~
ME 3 FRRE, FB2RT v a -T2 ERELLSD
DB THBED, r- 722+ Y yTiE, TDOXD1EH]
B aERIiohii, LhLr-F+ 2 Y v OKER
By rFald, a- U B-FH A Y vOERICHA~A
TERBICHEDN TS, KBEOMLYF Y 7 FidpT
HBIKFEREADIRIBTRILY, KEMADBINKEL
WABBHRENY 79505, -7+ Y vOH
A, FEFCROKFERAMBLELC TS T &b
%, Casu 519 ¢ -7+ 2 b Y v OKERSIT a-F
FREMY YD ZHICENTHOZ ER2 ADTEY,
-y B 7-T 2 ) VOIEITEOK X XIDKENE,
ZOKREREADEL I > TVLE T E BB, FK
WDy 7 Mid, WEREN 25°C » 5 80°C I
EATEEERE Y7 P LTED, THIGHE LT
L OKFERELDBWD Uik EEZbNE, — H1
Dy rFNBREEACE-TH, 3EA LS

CBbh, 80C° THELIzA~2 AT, HlD v
SFENF ATy v IERLTEBY, O Ji,=3.0
cps ;o H-1 & H-2 3 eqax OEEMITH S Z &
B, COJHEDKEIRIBR I vavr s s — 2RE
DOVAELEN C1 THARIC TREINSZKEIW T
H5,

5. a- RU 8-> 0FFX M- HEHD
xm@jﬁah 36)

I RUOATBDIF TRl m s TR 4 ) 7<= —H
PAs, TIa—2 KBy r7oF+ b ) vOESKAR
MmO AT T 2 T EFND 1o, a-RUB-v 7
a7 A MY v EFADHBELOHIOESIRE KGR
S L, KEO2/RPITHRFLIZTIe~—2
ORI E DB AT > 1o FleTF R MY V5
TOEA AP TOERFIREBICONTHERE L

5-1 EEH:

1) RENU Y Z7uFE A by v

ABETHBIERREEAL, a-F+ 2 Y vid4-1
THEIzb D% 60%-(V/V)-n-propanol KA 5 3 [l
F#Ef L, B5hB n-propanol HOAZEIIHKICE
L, 9—2Y—xEL—2—THRETF, 70°C T
BRH L7z DOTRBK» S 3 RIEHER LT, BET,
80°C, P,O; | TH Lo B-FFAFVU VIE 41T
B b oAWK PS 3AFREMLL, a-FF A Y ¥
EABEICER U2

2) vZuFE R L) YEAKDHEK

FE ALY YERPKCEHERL, -7+ 2+ ) VT
1310%%:8, B-7+ AP ) vy TR1IBBHEE L. T
i Table IV.11 109 E A REEE € 2 B FRIC
MA, ~7a2F v s Rs—7— TRIRT 1R
L, DOT1IHEBE L 2o L U ARIIRE B
TEL, METP.Os [, 100°C TEERHICLSE
TR L7z, a-F % A + ¥ » & methanol, ethanol,
n-propanol & OB KIZIRD LS ICHB LTz, a-7 %
Z b Y v 1g A%k 20ml iy L 90°C iIZin#E L
T, chigg7ra—an 25ml 2nZ, #aHEBIC
WL IS IGERL T CHHL, B2,
3 HBRE Uz B o e B ERBRIC B U
t2o B-F % Z b Y @D n-propanol LA, a- F
Z MY vOBSEEC, FF A MY v 0.bg, W
7k 50ml, m-propanol 75m! 25 FEHL L1z, B-5 F & b
) v anthracene # /AL, 1% 7+ X bV YHKE
anthracene %91 7: ether VKL 5 L, TR
WCHE L, 1350 20 oElfciitR L,

3) X#REHT
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(a) (b)

Fig. IV-16.Schematic Drawing of the Alignments
of Cyclodextrin Molecules in the Crystal-
line Complex. (a) Non-coaxial alignment
of cyclodextrin molecules (cage structure).
(b) Coaxial alignment of cyclodextrin
molecules (channel structure).

X BRI IV, 2.1 & [Rl—5tETEtsk Lz,

5-2 a-¥ 7 v F R ) YELSEKDXEREH S

a-v7a7FF A+ YESKOKMEEICOLTE
James 5% F7p Cramer 50 k0, 2, 3OEAK
DO T XAV FED T 72T 7540, James &
853 methanol, ethanol, #-propanol® X 5 7&Kk 7 v =
—rQa-7FF XY YEEKRD, GOFELRHLa Y
FEARPKAU a-F+ 2 b ) v kEifhE B—HEs
THY, HRATIE, ¥+ R Y 4 FidFig. IV.16-
(b) @ X5 iCEHMRICETI L - Mfis T, Fig
IV.16-(a) @ & 5 ICIEREMRIC BFU U7 = Bk %
WoTwdE Uiz, COHTRIRETE, ST
— NEOHET B EIZARETH B, —J7 Cramer®
{3 m-bexanol, n-octanol, n-dodecanol M AKIZLT
b 72 Y) YHBER —-HETH D, a=
14.97, 5=33.1, ¢=9.5A OHhIfa%E 49 R4 HH

235

THBELKD, F+Z Y yIFORIMREBICITS
NTHEST, FBF— 2DEHH ML, Cramert [T
& o THEI N BN, James 5 C k> TF+
2 MY ST H TRBEEERS LI N, KL
FE R MY UEEROBNE, a=14.78, $=33.96, c=
9.51A L 3D LRI ->TW3, ThdDBARICRS
NAHEERD, HHOKMOBEICEIS DN, 5
)3 Cramer @ 7 -E L 7 v 2 — VAL James
SOFIET S H THIREE L IR NSRS 7
DICHETCBZHDTHBIEHAL LTI,
—RUCIESVAEINBE S R b TFMER T v a—

Nwﬂm ‘QO LAKMN (@

|

J\JW J&U\A

600

w (c)

25 20 20 (0)15 10 5

Fig. 1IV-17. X.Ray Diffaction Diagrams of
a-Cyclodextrin.Cyclohexane Complex in
Various Drying States. (a) Hydrated
a-Cyclodextrin.cyclohexane complex, (b)
a-Cyclodextrin.cyclohexane complex dried
in the air. (c¢) a-Cyclodextrin-cyclohexane
complex dried in vacuo.

Table IV-11. Organic Guest Molecules which Complex with a-Cyclodextrin
for X-Ray Diffraction Measurement.

cyclohexane methanol carbontetrachloride
methylcyclohexane ethanol chloroform
benzene n-propanol 1.1,2,2-tetrachloroethane
toluene n-butanol 1,1,2,2.tetrachloroethylene
p-xylene n-amyl alcohol 1,1,2-trichloroethylene
fluorobenzene n-hexanol n-caproic acid
bromobenzene n-heptanol salicylic acid
chlorobenzene n-octanol aniline
cumene n-dodecanol o-chlorophenol
thymol cyclohexanol cinnamaldehyde

cyclohexanone
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DIFAII, » TRHEEZIY, ER{T v a— 10l
Aicid, MEBEEIREEEZLILNTLAN, Chit
*9™ BEARETEERII RSB S TR,

C T3 Table IV-11 TR &5 E L OFHIL
BYPLEOELRETNL, ZOMKREAITEE, Wh
L7eds, Cho 7+ 2 M) v EAMMETIE, #&havk
UTSRIRIC & 5 L FEEIC S  OEHHESEN SRR,
COBREED A 055 DIEHE LI RARETH %, 72
EZWE, a-7% 2 Y v.cyclohexane #{AAZE HliC
&% &, Fig. IV.17-(a) 0 k5, BEIC/KRI LR
BICH 5 &% ORI EDN, BRICIIIEREY
HSRIZD & 2 AM, Chr#kdss, Z D EKK
i3 Fig. IV-17-(b), (¢) &Z4kL, @ (b) KU (0)
T3, Table IV-12 ITRT XS ICAHRRE LTOHE
MECUMTIRETH B0 TN DHEBTIE, T~TD
B ARDB RIS HE S BB RIZ S KRID B s
EIB1DIC, HHRETER L. #->TZDLS
KD FOFELELUSORIETIZ, HAKDK S
RA2S7 2 b oy FOEBHIS B EE M T & MATREE
85,

Table IV-11 D &5 4 DAY E DEAKDK
KR FIRRIBTE 572 L T B, WL DOHLDR -
RREBRRONTI. & A0, TRTOELKONEK
R < QEFTHROALE & REIC OO THEL TS 3

Table IV.12. Diffraction Data for a-Cyclodextrin.
Cyclohexane Complex.

d (&)
hkla> " Obs. Caled.
200 11.63 11.70
220 6.75 6.75
420 4.40 4.43

600 3.90 3.91

a) He;aé(;nal indices.

&, Iheitid, ¥ 2 o FORBBICIZEER <
—DOBRKIEAEZ 2 bDMH ->T, ChoEENL
DD TN — I BRI, % TH—OHMERIE
B B6D%, TOREAKDY 2+ FFICDOOTSH
BUTHB L Table IV.13 0 L 51C7: %, Fig. 1V-18
(i3 Table IV.BIC BT 2% 4 D 7' v — 7 DRERIS
BYKRIFEZIRT s 72& 2 T D7 v—7D cyclohex-
anol K U¥ cyclohexane # A {k T3, Fig. IV.19 0 & 5
Z, TOMRNERH—TH b, Il D7rr—7
@ fluorobenzene, o-chlorophenol, benzene, tocluene
15 EOBAKRDOHARKER Fig. 1IV-20 D X SICEW
KRS —HKLTWE, TDOLEIICEK T V— 75T MR
B-Th, TOROLNIBEANERIOTRIFR—DD
DTHOLHING, ->TILTRIFINEAKIZ

Table IV.13. Classification for the X-Ray Diffraction Patterns’of the Complexes
of a-Cyclodextrin with Organic Guest Molecules.

G - Bimensions
Group of .
Diffraction Organic Guest Molecules of HexagopalUthell
. ) ) .
 Diagramsy __a b (A, c (A)
I cyclohexanol, cyclohexanone 27.2 —_
fluorobenzene. bromobenzene
I chlorobenzene, benzene, toluene
o-chlorophenol, thymol, aniline
methylcyclohexane
carbontetrachloride, chloroform
1,1,2,2-tetrachloroethane
B 1,1,2,2-tetrachloroethylene 21.2 16.1
1,1,2-trichloroethylene
v n-caproic acid, zn-butanol
n-amyl alcohol, n-dodecanol
\ n-octanol. s.heptanol
Vi methanol, ethanol, #-propanol 27.6 16.1
VII salicylic acid 27.6 15.5
VIII n-hexanol 27.8 16.7
X cinnamaldehyde, cumene 27.8 14.7
X b-xylene 27.2 14.7
XI cyclohexane 27.0 —

a) Number of the diffraction patterns corresponds to those of the diffraction diagrams illustrated

in Fig. IV.18.
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Fig. IV-18. X.Ray Diffraction Diagrams of «-

Cyclodextrin Complexes.

(I) a-Cyclodextrin-cyclohexanol complex.
(I a-Cyclodextrin-fluorobenzene comp-
lex. (III) a-Cyclodextrin-carbontetrachlio-
ride complex. (IV) «-Cyclodextrin.z.

caproic acid complex. (V) a-Cyclodextrin.

n-octanol complex. (VI) «-Cyclodextrin.

n-propanol complex. (VII) a-Cyclodext-
rinsalicylic acid complex. (VIII) a-Cyclo-
dextrin.n-hexanol complex. (IX) a-Cyclo-
dextrin-cinnamaldehyde complex. (X) a-
Cyclodextrin. p-xylene complex.

600 || 420 . ‘220 ™
200
320

J\J1 -

L PR i .

25 20 20 )15 10 5

(a)

Fig. IV-19. X.Ray Diffraction Diagrams of «a-
Cyclodextrin Complexes.
(a) a-Cyclodextrin-cyclohexanol complex.
(b) a-Cyclodextrin.cyclohexanone complex.

220

N 4104 1310 301
001
AfAN)\MﬁAM“ﬂ ,M
\J/\/\J ’M

25 20 26 4 15 10

(S8 8

Fig. IV-20. X.Ray Diffraction Diagrams of a-
Cyclodextrin Complexes Dried in vacuo.
(a) a-Cyclodextrin-fluorobenzene complex.
(b) a-Cyclodextrin-o-chlorophenol complex.
(¢) a-Cyclodextrin-benzene complex.
(d) a-Cyclodextrin-toluene complex.

4~ Fig. IV.18 @ I~X KU Fig. 1V-17-(c) O
T 1 DOOHKREAGA AT LTS

Table IV-13 oo s L2, I o/ —7F
OREREE~ v 7 v LRIk FEE VI O 7 v — 7 OEFR
g7 v a— sz Zhi—OMARIELZSZ % &
VLS T E AT 2 P TFOREEIC X 5 —EDBI
B AERETC Rk, BL, ERERT v
a2 — a3 Fig. IVA18-(VD) L3245 1 DD K
Meatt s CEM B AN, TRIKDNTR &Y
%, Fig. IV.18 oSk Hic, I~V 07—
7 OB RRIIC S 2 BREFHRAC 2 O ERIZ
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Table 1V.14. Diffraction Data for the Complexes of a.Cyclodextrin with Organic Guest
Molecules Showing the Diffraction Patterns of I~V Groups in Fig. IV.18.
N 7 7 d A) -
. Obs.
N . . T o Calcd.
o Diffraction
hkla \_ patterns I ) Ij i1 Iv \' B

001 16.07 16.07 16.07 16.07 16.07
200 11.79 11.79 11.79 11.75 11.79 11.79
300 7.89 7.89
102 7.56 7.58 7.62
301 7.17 7.11 7.09 7.09
220 6.81 6.81 6.81 6.81 6.81 6.81
221 6.28 6.27
311 5.91 5.83
320 5.47 5.44 5.47 5.43 5.50 5.42
410 5.16 5.16 5.16
411 5.06 4.98
420 4.48 4.46 4.46 4.46 4.49 4.47
510 4.31 4.31 4.24
600 3.93 3.95 3.93 3.95 3.94

3.93

a) Hexagonal indices.

b) Number of the diffraction patterns corresponds

in Fig. IV.18.

EALA—THY, —WOBSNEIFKEIZT s, =
NENOMERICH RS 20EHE LT 2, Th
SOMKRFL, 7+ 2 Y v TORBREELD
WKEOAEU ZMEREHBERR LA RREREST S
EZ OIEYE Y MATREL 725, Fig. IV.18 @ (200)
& (001) DEHHRD d-spacings 75 BAIRD a Kk
CEIZIRET B LD OEHHRI T3 < $8im % 1
K5, FHEPTHRICKTS 218503 Fig. IV-18 © I~V
BRI Eicitd, Table IV.14 ZR3 X 51 a=d
=27.2, c=16.1A OAHRRIC & 3 & EIFED d-
spacings DEFIEEL, < OWEMBEBEL—FKLTH

Table IV-15. Diffraction Data for the Complexes
of a.Cyclodextrin with Methanol,
Ethanol and #-propanol.

d(h
hkla’ Obs. Calcd.
001 16.07 16.07
200 11.95 11.95
102 7.63 7.63
220 6.92 6.92
420 4.51 4.53
600 3.99 3.99

to those of the diffraction diagrams of I~V groups

%o BL 1 D70~ 7DOBMERFIL (001) OEIFERD
HEDIDICHE]IR I, FkEC Fig. 1V-18 ¢ VI
~X OV~ TOHEAKOHENKL, I~V 0ra
~FRDOTHRIANTHROBNB®D a U ¢ lx,
DEPICEMSEE EIC L OIEBESILEK S, Vi~
X OMKRIE,LS Boh s [ i 72 £ 24 24
Table 1V.15~1V.19 T3, CoBA/ILYy, #he
NOBMARKIEDOEEH$D d-spacings & E
EECEBO—BBRON S, FSEREoEs
Fig. IV-18 o eh 2h ORI LiciEd, Ll ko 5%
3, EHEERT Va2~ L OBAERNE LT, T

Table IV.16. Diffraction Data for a-cyclodextrin.-
Salicylic acid Complex.

d (A)

hkle> Obs. Calcd,
001 15.50 15.50
200 11.95 11.95
102 7.69 7.59
220 6.92 6.92
311 5.94 5.90
320 5.50 5.47
420 4.50 4.52
600

3.97 3.99

a) Hexagonal indices.

a) Hexagonal 1nd1ces 7
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Table 1V-17. Diffraction Data for a-Cyclodextrin-
n-Hexanol Complex.

d &)
hkl2> Obs. Calcd.
001 16.67 16.67
200 12.28 12.28
300 8.04 8.04
102 7.68 7.77
220 6.97 6.97
320 5.61 5.54
420 4.53 4.56
600 3.99 4.02

a) Hexagonal indices.

Table IV.18. Diffraction Data for the Complexes
of a-Cyclodextrin with cinnamaldehyde
and Cumene.

d (&)
hkl®> Obs. Calcd.
001 14.73 14.73
200 12.21 12.28
102 7.49 4.40
301 7.25 7.20
220 6.97 6.97
310 6.60 6.57
320 5.60 5.54
410 5.30 5.5
420 4.55 4.56
510 4.35 4.32
600 3.98 4.02

a) Hexagonal indices.

Table I1V.19. Diffraction Data for a-Cyclodextrin.
p-Xylene complex.

d (A)
hkla? Obs. Calcd.
001 14.73 14.73
200 11.79 11.79
102 7.49 7.40
301 7.08 7.09
220 6.81 6.81
310 6.56 6.55
320 5.50 5.42
410 5.16 5.18
420 4.44 4.47
600 3.94 3.94

a) Hexagonal indices.

$23%

4

420

220
600

(a)

(b)

1 1
25 20

1 1 1

‘ 20 (°)15 10 5

Fig. IV-21. X-Ray Diffraction Diagrams of a-
Cyclodextrin-Cyclohexane Complex and
Hydrated #-Butanol-Amylose Complex.
(@) a-Cyclodextrin-cyclohexane complex
dried in vacuo. (b) Hydrated n-butanol-
amylose complex,obtained by placing dried
n-butanol complex in RH=100% for 30
min.

O a-F+ 2 Y yESKI AR MEEE ST
LERLTEY, ZOKMMERL ¢=210~278, c=
14.7~16.7A ©b 3015 BAROEEEET 55 dk
HCHEIHk B, 4 Fig. IV-17-(c) @ cyclohexane #
AR KRIE A Fig. IV-21 @ X 51T 6:-helix amy-
lose M/KFIL7: n-butanol #HAKD KKK & HK
32, ChoORBRFRICRIBLHLTOS, C
O cyclohexane H&4& T, X MY v 53 F D [ElH
REEFARIC L 0L 2B RRICREFRIR L
boE LTRSSk, —H IV, 2 TNk
31, T 3 ua—AD n-butanol HAKDREHEER,
ZD7 & vARORELBLUICARTMATSH 700 C
NOOHEEND, a-FHRA MY v H A& K& 6.belix
amylose OEMMEEIZELLLDTH 5 LKwRHIK
3, ¥ a-7+ 2 + Y v-cyclohexane HA{ADMHE
1£412 13.5A T, /KF16,-helix amylose D1 13.7
A, BLAYA—ThB, %1, CORERZ a-F
2 MY yATFRABBEEIRSECELERLTOS,
Fig. IV-18 & t) Table IV.14~19 [l 7 — #ICid,
AT s O A AR R o hisods, (2000, (220),
(420) OEFHIL, TRTOEAEKDOKAKRE LT
LB LTNS, —4 IV, 2 THSaICI KD
IC 6:-helix amylose MIBAITSH (200), (220), (420)
OEFMEABELTEY, a-F+ 2+ ) Y EEKRKRU
6,-helix amylose DL OERNFRBEIZIILAL
FAUTHBCEMWRING, o Ta-F+ R ) YH
AT, AEIRT 2 PR, TOKMREIC
FHLONEELEZLTNEEL LD,

F£ 2 Y vEAKOBKRE LOH 2EOEITHR
OHRD 5 0IEMHEE, EAEREROBMBEDODT 2



1971 %%:?in—Z£¢6v7nf*zbuywﬁ%kﬁ%ﬁé%M%Téﬁ% 199

(b) (c)

Fig. IV-22. Schematic Representations of Similarity of Crystal Structures
between Amylose Helix and Cyclodextrin Complex.
(a) Holding structure of amylose helices.
(b) Stacking alignments of cyclodextrin molecules.
(c) Projection of amylose helix and cyclodextrin cylinders
onto (001) plane of the hexagonal unit cell.
The guest molecules enclosed are omitted.

BAEE, Y2 MRFICHTE a7+ ) VOl
ZHERERINE DI, 752 Y Y OERAK
BEINIT 2 FPHTFN, F+2 MY Y RFOBRE
BICEBEBZIIDICEL DEEZI NS, B
KIV,6 THBNB LS, HRAEROLOKE -7
FZ2 MY YOEARTIE, COLIBTFR M FOY
HiI2{FHbhi,
CZICHINE LicEan FREGhD 4+ ) = = — B,
6:-helix amylose : 2D+ ) v —TH 3 a-7 % X b
V v OREKOHAOIEICR SN, Chic kD 6,-
helix amylose @ 7 + v, a-7+ 2 F ) vHEHAK
MO ERVa-7+ 2 + ) v 3T OHEAKERAT
DETPRAEDS, —FICFERICRIR I N2 &IC18 5,
LAY T =—FEIC DNTEZT H#5E, 6,-helix
amylose DREKNITS n-butanol HHAAD RS DIEL
ITi2, 60~100A FREEDE X5 - 7 BHUREMRERD
EAREICT S v~ XD F + VA FEEMBEICADITD
Tlegn T3 DB EMHHINTE, FC
THLDT I a—~2 75+ YOI Yt HHEEAE BN
ORE»SRIcbDE LT, BRACTRT & Fig. IV.
22-@QD &SI, TIv—2D7 & v—[HHI3TE
MO bFHLOThERFEY 7e7+2 ) v
13FELIEBEAERAUT, ULhdEh oD KEE
F—T®HB05, ¥+ R Y v4Fp Fig. IV.22.(b)
DL, FERICES L CHE SRS 2 &, CoH
BT I —OMBEBLLbDERLZ, Ld
COF*RMY)y R TIa~27 4«0 HEL,
Fig. 1V.22-(0) o k5 iC, REFXBEEOAFRRE

W3, HULEROEXEZ, 73v~27Ti3 100A B
WCEEEBDICKLT, ¥+ X b Y ¥ Tid, T ORI
5, ZORBIRNEBEERECHEINIREICET
8%, CDHRIIE 7 polyethylene & p-paraffine &
DOBIRPICR BT S, Z20bicENTORT
ERFIDSIERRICIE D, 2 & X RRITE b MRS LT
3L LITIED, TOHBRICET B 6,-helix amylose &
a-7F 2 b Y) YEAKOB KRR OELA B { S
* 3,

i, TCT, KEEHBICEALS 2EZKTra—0
(methanol, ethanol, n.propanol) ® a-7+ x } § v &
BERO XHREF OREL James 59 ORER L Hik L
ThH %o BTz & DIT, James 522 h & DERK
Tha—r@a-7+ R+ Y YHAKICDNT, ¥+
FYYRFOH T RIEEREE L —HCDOERT
3, CHSERT v a2 — v BEAKICDOWLT, Fig. IV.
18-(VI) & Fig. IV23 k515 2 EEOR - 725
RRFES@FON S, Fig IVI8-(VD) 25H&R, B

k 1 1 1 L

25 20 99 (o}15 10 5

Fig. IV-23. X-Ray Diffraction Diagram of a-
Cyclodextrin-z-Propanol Complex Dried
in vacuo.
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Ak S G EEZL oMb, T/ James™ K
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5-3 B-v 7 uF& 2 b Y vEAKO XREHTY
B-vruFi A+ vEAKMEMGS-TEFAN) Y
OBA LRI, KINRETRIEMTHANEEZRL
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IV-24-(a) D& EMEREERL, COREILETH
5, 7O MBS AL LIIRETH B, —Ji
HIRREETlia-7 % 2 b Y v EAKOEA & FRIC,
Z OB KRBT RMWEBL L b DICIE b, €T TTD
HEThH, LRRETHRREELE L. ¥ 2 M
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Fig. IV-24. X-Ray Diffraction Diagrams of 3-
Cyclodextrin Complexes.
(a) B-Cyclodextrin-n-propanol complex
dried in the air. (b) 8-Cyclodextrin-cyclo-
hexane complex dried in vacuo. (¢) 8-
Cyclodextrin.z-propanol complex dried iz
vacuo. (d) B-Cyclodextrin-z-octanol comp-
lex dried in vacuo. (e) B-Cyclodextrin.
p-nitrophenol complex dried in vacuo.
(f) B-Cyclodextrin-anthracene complex
dried in vacuo.

72. CH 5 O¥EREA Fig. IV.24 ICTRT. Zho
BHELICECEBLTEY, WFNbEELTIAD
BMOEITEAEDN, HREECRET Y X+ 5FO
B3, a7+ R M) vEAKICHARTSRELT EM
TX¥N B, CHIIB-F* A M) YA TORRNERN-
Fx 2 bY) vAFICHBLTEIKREDIDLEEXD
N3, CH5IZREIE AT RRERL, & X,
n-propanol A EDBEREIC DT a=b=29.6A
ORHRBRERET B E, ®EHFHRO d-spacings O
HEEROREMEE Table IV-20 O X5 ICRL—EK
BEONZ, E-TIDBPAKD, a-FF ALY vH
AkEFEBRC, B-7+ 2 MY AT ERRICESIL
THEARE L, FicihdoMEBEETREEE
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mEha7+ 2+ v AEOEZE 14.7A THY,
7,-helix amylose ® 7 + ¥ BERIC—FKT %, XD #n-
propanol HAKOKANEE Fig. IV.25 {TRT ¢-
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Table IV-20. Diffraction Data for Dried B-Cyclo-
dextrin-z-Propanol Complex.

d (A)

hkl2 Calcd Obs.

200 12.80 12.81

220 7.41 7.37

420 4.85 4.85
a) Hexagonai._indicés.v - T

220
420
200

{ 1\,
)

25 20 26 - 15 10 5

Fig. IV.25. X.Ray Diffraction Diagrams of §-
Cyclodextrin-»-Propanol Complex and
Dried ¢-Butanol-Amylose Complex.

(a) B-Cyclodextrin-z-propanol complex
dried in vacuo. (b) ¢-Butanol-amylose
complex dried in vacuo.
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WTIRIEEAEMSN T, Senti 55 131 - 7~
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LY, CoORFBRMMGBRTHRTAZIN, 207+
1FAMZ 8D 7" v a2 — RIRETHIR T B C &4 HE
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CORETI, 77+ 2 b U BN KOR RS0
DMCTBHTEEIMEL, Boh i E» S 8,-
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4-1 SEERL

1) r-vzaFxa b)) i, IV, 41 IC KO H%
Lk%@%&mmﬁésﬂﬂ%%b,MET,wmQ
P,0; LT24RsfieeiRL 7o (e )%¥=+177.5° (c=1,
H,0),

9) 7-5% & b | v n-propanol B KD XD
K%&btor?#zbuy(&@)%imm(%m
Ktﬁb%%%@,cnmnymmmlwm)%%Y
L.MWﬁE%Ké&mMLkmc@&K%ﬂbtoﬁ
HINC b Fe - TEIIC E THHIT 2 &, BEalkoke
FEEERSETH UTze CHERIIFEUTEIE LT 7-
7% % Y v & benzene, bromobenzene, cyclohexane
p-cymene OBEAKIBKO KD IWCAB L, 7-7F 2
Py v (0.5g) AUk A0mD) icEnL, £hED
&%ﬂmﬁ%%mzlﬁiﬁfﬁWLkoibéﬁé
w%M%WMFﬁLT@%bkoamm%me@éw
13, 0.5% -+ ALtV v OIKEEHK A anthracene &
@wbtquéﬁwﬁﬂﬂﬁ&ﬁb,Ebéﬁéw
$kBz anthracene OWALEL LI WCEELT, =
~%wg%ﬁﬁbf%%,%%%meﬁbf,a%
L7

3) XEmEREE, 1V, 2 & — & Tasl
720
6-2 MRMRUBE

COEBTIE, r-7 %A bY v & n-propanol, ben-

zene, bromobenzene. cyclohexane, p-cymene Jrgel

e,

25 20 g9 15 10 5

Fig. IV-26. X-Ray Diffraction Diagrams of a-
Cyclodextrin Complexes Dried in the Air.
(a) a-Cyclodextrin-n-propanol complex.
(b) a-Cyclodextrin-bromobenzene complex.
(¢) a-Cyclodextrin-p-cymene complex.
(d) a-Cyclodextrin-benzene complex.
(e) a-Cyclodextrin.anthracene complex.

#2355

anthracene OEA KL TS L, Th oBHAKKERON
KA, He OERRETEG L. Cholialk
grmrumEcEE U b OOWMARRIER, Th Eh
Fig. IV-26 IC 13 £51C, T h o WRKRES
n-propanol EakDZThICTELIC—KL, Al /ey
2 P AFOEEIC & 5 HEEIE AL BDLNIEL,
n-propanol HAKDBKEIMZ, £ MRERET
2L, SEFROEMIMNTIRE LS, (2000 OH
g d-spacings ZBAID @ RU b WERET 5
Fo3IC L B B HR 0 DFRESR (equatorial layer) 1.0
PR IEMEM S B, BY SN B EdT
s tesr Fig. 1V-26-(a) IORY, ENRREDH 5D
F, dm=ao/ N R+ U/c), TTT ao 3
Fres, EiH;1:1:ic, A a=p=r=9%0° 25,
a=b=23.7A ZFELTHS>N 3 FEAFKRD d-spa-
cings Offii3, Table IV-21 Ok ICHEME B —
FHLTWB, & D, Fig. IV-30-(b) O KHICT+
2+ ) v ATFAEERICEA R > THEU AR,
Fig. IV-29.(a) @ kS ICEHRRICHERLIbDEL
TNk B0 - C Fig. IV-29-(a) R S/ [HH
i 16.75A LRI NG, F7o, B0 @ il
French 55 Q& LicdbDE BB —KLTLRS,
(521) & (132) oEFTHEMT, c#% French 51973
n-propanol BAKICDNTER 22.2A KH LWL &K
w21, % 7:HullDevey™® oE»LBONET — 4%
i LTIEEE S Lz, —HChS 7+ 2 1) Y&
ABET, 100°C < 38R, P.0s LiCTHKRT S

Table IV-21. Diffraction Data for y-Cyclodextrin-
n-Propyl Alcohol Complex

d (A)
hkla’ Calcd. Obs.
110 16.74 16.70
200 11.85 11.85
220 8.37 8.40
310 7.50 7.45
400 5.93 5.92
330 5.59 5.60
420 5.30 5.30
510 4.66 4.65
440 4.20 4.19
530 4.07 4.06
600 3.95 3.96
620 3.75 3.75
521 4.33 4.35
132 6.27 6.24

a) Tetragonal indices.
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Fig. 1V-27. X.Ray Diffraction Diagrams of 7-
Cyclodextrin-n-Propanol Complex Dried
in vacuo over Phosphorus Pentoxide at
100°C.

&, LFN G Fig 1IV-27 0 £ 5 72 #-propanol # 41k
TRENB LD WHRRELB St HEMICE D
BrIRRI2 Fig. 1V-26 QORIE L I3RS, MEIN
NIRRERLU TS, (200) DEIYT#A B A
SET BIBICHLT a=b=32.7A OAHRBRRERE
T5E, COBMKKEIFREL S IEMEmMHRE, &
EIYTHRD  d-spacings T DT OISR, FHELERTH
KEfE% Table IV-22 ITRS, ¢ DBAZQBNIHIL,
Fig. IV-29-(b) 0 X 51C%&h, 207+ 2+ ) v
HBOER, 16.36A LFEIN5, - THAKD
WML L T 0.39A 7200 2 OFEERMSED Ui T
LiTIsB, EMARERTHEARKEREMRET, =i
T5WM, YV 250 ETERLZLDIZ, TR
Fig. IV-28 @ & 5 7% n-propanol HAKIC & - THE
SNBMANEEEZ 2, OB LIGRRIZES

Table IV-22. Diffraction Data for 7-Cyclodextrin.
n-Propyl Alcoho! Complex

d (A)
hkla Calcd. Obs.
200 14.15 14.13
220 8.18 8.18
420 5.35 5.34
440 4.08 4.00
a) Hexagonal indices. T
Bt
26 ()

Fig. IV.28. X.Ray Diffraction Diagram of
7-Cyclodextrin-»-Propanol Complex Dried
in vacuo. over Silica Gel at Room
Temperature.
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72 XRTTR, A7~ 220880 THEST, 20t
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-7 F X MY YEOKDENTF~ 2 & Senti 50 8-
helix amylose ICDWLTOREND, 7-F+ 2 b Y v
& 8i-helix amylose W AKOHSEEOHEEICOL
TOHMRMG SN B, Table IV.21 Or-F+ 2+ Yy o
@ n-propanol FAKIC DD TE Y I -8 A B
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o (001) FICKIT 3 1 AOHEORER 120l
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(b) Hexagonal unit cell
{Anhvdrous form)

(a) Tetragonal unit cell
(Hydrated form)
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Fig. IV-29. Proposed Transition of the packing
Arrangements of the Cylinders in the
r-Cyclodextrin Complexes.
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Fig. IV-30. Schematic Representations of the He-
lical Configuration of Amylose and Stack-
ing Alignment of Cyclodextrin Molecules.
(a) 6,- and 7,-Helix amylose.

(b) Cyclodextrin complexes.
(c) 8,-Helix amylose.

The helical chain of amylose illustrated
is left-handed helix according to Hybl et
aLlM)

235

Fig. IV-31. Projection of the 8,-Helix Amylose
onto (001) Plane According to the Sug-
gestion of Senti et al.s®
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Summary

Studies on the complexes of amylose and its cyclic
oligomers (cyclodextrins) with various organic com-
pounds were carried out. The results obtained
were as follows:

1) More than one hundred organic compounds
have been examined with respect to their precipi-
tation abilities for starch. All the precipitates may
be caused subgequent to complex formation between
amylose and reagents. A slight change in molecular
structure of the reagents often results in a marked
change of the complex formation,

2) It was shown that an attractive interaction
between solid amylose and the vapor of organic
compounds would occur in the interior of V.amy-
lose helix and dipolar cooperative interaction would
mainly be responsible for the complex formation of
amylose with organic compounds.

3) X.Ray diffraction of the complexes of amylose
with organic compounds were carried out. Only
two kinds of diffraition patterns corresponding to
the helix of amylose consisting of six glucese resi.

dues per helical turn (6:-helix) and to that consist-
ing of seven glucose residues per turn (7,-helix)
were observed in the dried state. The helix with a
fractional number of glucose residues could not be
seen. It is infered that the helix is stabilized by
hydrogen bonds between individual helical loops.

4) The diffraction patterns of cyclodextrin comp-
lexes were examined. Under suitable conditions
«- and @B-dextrins can produce complexes having
analogous crystalline structures of 6:- and 7,-helix
amyloses, respectively. This is confirmatory evidence
for the helical structure of amylose and the coaxial
alignments of the dextrin molecules (channel struc.
ture).

5) From the correlations between the diffraction
data of y.dextrin complexes and 8,-helix amylose,
it was pointed out that the individual helical loops
of amylose consisting of eight glucose residues per
turn (8,-helix) have a large inclination to a fiber
axis of the unit cell as compared to those of 6,- and

7,-helix amyloses.



