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Inclusion of a-cyclodextrin (e-CD), 3-cyclodextrin (3-CD), and y-cyclodextrin (y-CD), which can effect
a reduction of oily substances, was investigated with a view to constructing low-fat substances through
this interaction. The oily substances used were cholesterol, triolein, and four saturated fatty acids hav-
ing different alkyl chain lengths; namely, lauric, myristic, palmitic, and stearic acids, as well as oleic
acid, an unsaturated fatty acid. Each oily substance was dissolved in ethanol, while the CDs were dis-
solved in water. Thereafter, inclusion was carried out by mixing each oily substance solution with a CD
solution. Using a water-ethanol solvent, interaction between each water-soluble CD and the oily sub-
stances was examined. Inclusion of an oily substance was determined by a thin-layer chromatograph
with hydrogen flame ionization detector (TLC-FID). «-CD did not form an inclusion compound with cho-
lesterol and triolein, but did with oleic acid. 8-CD formed a compound with cholesterol, although the
amount of 3-CD involved was low, owing to poor solubility in water. y-CD formed inclusion compounds
with oleic acid, cholesterol, and triolein. CDs thus demonstrated selective inclusion of oily substances.
In the case of «-CD and fatty acids, the amount of saturated inclusion and the binding coefficient in-
creased with increasing chain length of the fatty acid, forming more stable inclusion compounds as the
chain length became longer. On the other hand, the amount of saturated inclusion by 3-CD of choles-
terol was low because 3-CD has low solubility in water, but the binding coefficient was large and the
3-CD-cholesterol compound was stable. In the case of y-CD, since the cross-section area of y-CD is too
large, as a whole the inclusion amounts were small.
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Fig. 1. Relationship between «-CD concentration

and the amount of inclusion of oily materials
(each initial concentration; oleic acid 10
mmol/I, cholesterol 1 mmol/I, triolein 0.2
mmol/[)

FWT, CDBED ¢ KV y-CD Tid 4~100 zmol/l,
3-CD Tid 3~14 gmol/l L 72 5 & ) IZEEILEIIIMZ
7:. 25CT30min ¥ = — A7 — 2T L IRER, &L
SHEEITVILE AR 1B,

2) AEYOEE

B aEmELY ) -~V THhELTT X, EEES
ml #MZ TCD %hKFHEL, LESINIWMBEYE
®VIFNVI-FAUTHEBLE. Vi FVI-T %
B 7%, NIEEWEILAFa— L 77— b
RPHRBL-o00580ABE (1g/ml) 10 ml (&
L, ZoORAGRBBERLEEE (Fuvoy F) k2
ARy ML, BEBMHIZBWT _ERKEERZIT- 7.
BRI, yOOKRVA/IY J—V/K (40
20:2.5, v/v/v) FW, ILAFO—), YA
LA RIS Y) VEEIZ0.5cm, IVURAFUEEL
NNV IFUEEIE3.5ecm, ATTY VEEEA LA U
i4.5cmERL TRE L.
BRI, pANFH /U FV T
V/¥EE (67 :3:0.3, v/v/v) (&0 10em BRIL
7-. BE%, BEME%E 120CT 3 min 8L, TLC-
FID#IZL D, #FRFNOMBERS*E=E L7,

(3) TLC-FID %47

1) TGHtkds

¥ hO 8O TLCFID S EA 7 PO A ¥ v &
TH10 R US4 7 hoa—4— TC-11 2 L 7-.

2) A&t
NIREEYE L LTIV AT — LT 25— b5 H
W, BEMICIZZ7o~woy FST (Yo v 28
Wiz, KEHF R E 160 ml/min, EXIEE 2,000 ml/

(535)

s 1 —O— Oleic acid
2 0 —— Cholesterol
c
2 —&— Triolein
3
£
s 9
€
2
£
<
o837 |
0 5 10 15
CD concentration (¢ M)

Fig. 2. Relationship between 3-CD concentration and
the amount of inclusion of oily materials (each
initial concentration; oleic acid 10 mmol/l,
cholesterol 1 mmol//, triolein 0.2 mmol/})
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Fig. 3. Relationship between y-CD concentration and

the amount of inclusion of oily materials (each
initial concentration; oleic acid 10 mmol//,
cholesterol 1 mmol//, triolein 0.2 mmol/1)
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Fig. 4. Effects of chain length of fatty acid on the
amount of inclusion with «-CD (initial con-
centration of «-CD; 0.6 mmol/l)
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Fig. 7. Relationship between reciprocal amount of

precipitated inclusion complexes of «-CD
and reciprocal concentration of fatty acids
bearing a variety of alkyl chain length (ini-
tial concentration of «-CD; 0.6 mmol/i)
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Table 1. The parameters for the interpretation of the interaction
of cyclodextrins with oily materials

CD Oily materials

Amount of

Binding constant

saturated inclusion

-1
compound (M) )

Lauric acid Cy; 0.39 2.49%10°

Myristic acid Ci 0.45 5.07%10°
a-CD  Palmitic acid C 0.47 5.22%X103

Stearic acid Cis 0.48 6.63%x10°

Oleic acid Cis:: 0.50 6.59%10°
B-CD  Choresterol 0.39 23.19%10°
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