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. 1.  

 1980  
 [3]. , -3-  

(R3” = OH, R5” = H, .1, Cy3G) -3-  (R3” = R5” = H, .1, Pg3G) -
 =  2   (bCD).    

 (aCD)  Cy3G ,  Pg3G  
,  ,   bCD. -

 (  2 ) . 
,  Ia  bCD, 

 Ia  Ib, . 
 bCD  [4]  

 « »  
. , , , ,  

, , ,  
 [5],  bCD  « » ,   

 (gCD) , -
. , ,  bCD -

 [6]. 
 – -

 
. 

 

 ( -3-  – -
 Myrica rubra Siebold and Zucc., -3-  –  

Berberis vulgaris L. -3-  – , Ribes nigrum L.),  
 0,1  HCl, . -

 10% -
 30 . 18 ( -

, ) -
,  Agilent 

Infinity 1200 .  
250×4,0  Reprosil-Pur C18-AQ (5 )  40  10  .%  
CH3CN  10 . % HCOOH.  515 .  
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 – 100  ( -
 – 20 ).  

 ( , MS ESI). 
,  

 1,0 ± 0,1,  –  3,0 ± 0,1  NaOH; -
 10 , -

.   
-150  c -10603.  

 1 -56 -
 (27 ).  Excel 2010  
.  

 ( ) -
.  

 KLEPTOSE®, HPbCD (Roquette). 

 

,  HPbCD  Cy3G  
,  > 1.  Cy3G -

 HPbCD  –  
 1  (  511  512 ),  1,5% ( -

 0,75%).  
 HPbCD ,  

 ( ) , 
, . -

-
,  Cy3G 

 HPbCD . , ,  ( )  HPbCD 
 –  (  

)  8–10  ( . 2). , 
 HPbCD  

(pH < 1). ,  [5]  
 bCD.  

, -
, ,  Cy3G ,  

,  ( -
, -

),  
,  -

 
: -

 bCD -
 [7, 8]. , 

 
-

 bCD -3-  (R3” = 
H3,  R5” = H3, .1, Mv3G)  
,  [4]. 

 
-

 3- -
 

–  
 3.  

 

. 2.  
 

 = 0,95: 1 –  HPbCD; 2 –  HPbCD 
(0,00189 ) 
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 ( +),  HyperChem 8.0, -
, , ,  Cy3G ( . 3 ). 

 ( . 3 )  bCD .  
-3-  ( . 3 ) -

 bCD. ,  
2  (sp2  sp3) , -

 « ». , 
,  Ia, -

. , -
,  

.  
, ,  3-  

 Ib,  bCD  B.  
 [1],  
 –  2 , -

,  24  (  = 2; 18 ).  
 (  3 , . 4),  

 (25 ) , -
. , -

 
, . -

 ( . 1) . 
, ,  

 ( , –  
, ): 

i
i ciD 0)()( ,

 
(1) 

 D ( ) – ; (i) –  

 0; i  –  i  . 

-
 (  < 1)  (Ia) ( -

 MS Excel), , , -
.  

 

. 3 -3-  ( )  ( )  -  
 HyperChem 8.0  MM+) 
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,  

 > 1  
 
 

350 , . -
,  Ia  Ib  

, -
 

,  
 

.  
-
-
 

. 5  3 ):  
 270 -

, , ,  
. , -

 ( )  
:  513  550 . 

, ,  
 HP- -CD,  

,  
.  

-
;  
 ( )  

: 

Ia + H2O  Ib + H+ (2) 

c : 

.
][

][][
Ia

HIbK hydr  (3) 

. 5. -3-
.  

 = 3,00: 1 – ;   
2 –  3  HP- -CD; 3 –  

 HP- -CD (0,0023 )  3  
. : 4 –  

 2  1  
; 5 –  3  

 2  
 3 )  

 

. 4.  
. 

 HPbCD: 1 – 0; 2 – 0,0017; 3 – 0,0023;  
4 – 0,0039  
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-
 1 : 1: 

Ib + CD  IbCD (4) 

c : 

.
][][

][
CDIb

IbCDKcompl
 

(5) 

 Ia,  Ib, -
 IbCD: 

c0 = [Ia] + [Ib] + [IbCD] (6) 

 (5),  (2)  (4): 

].[][][][][][0 CDK
K
HIa

K
HIaIac compl

hydrhydr  
(7) 

: 

]).[][][1/(][ 0 CDK
K
H

K
HcIa compl

hydrhydr  
(8) 

,  (  = 1) 0,  
: 

].[][][1
][
][ 00 CDK

K
H

K
H

Ia
Ia

A
A

compl
hydrhydri  

(9) 

,  (9) , -
,  (  

 1÷2  -
)  

 
. , -

-
-
-
 

 (9).  
 

-
 HPbCD -3-  

(Kcompl= 476), -3-  
(Kcompl= 342) -3-

 (Kcompl= 823).  
,  

, , -
 

 

. 6.  
-3-  

.  Cy3G  
 = 3,02. 
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Lapshova .S., Deineka V.I.*, Deineka L. . INVESTIGATION OF INCLUSION COMPLEXES OF SOME ANTHO-
CYANINS WITH HYDROXYPROPYL- -CYCLODEXTRIN 

Belgorod State University, ul. Pobedy, 15, Belgorod, 308015 (Russia), e-mail: deineka@bsu.edu.ru 
In the present paper spectrophotometric (including electronic spectra differences) method has been used for investiga-

tion of complex formation between anthocyanins with hydroxypropyl- -cyclodextrin (HPbCD). For the system analysis also 
molecular mechanics method ( +) has been explored. It enables to theoretically predict as well as to prove experimentally 
the possibility of complex formation of flavylium form by inserting of B ring into cyclodextrin cavity. Stability of complexes 
was shown to depend upon steric factors – the volume of glycosyl moiety in 3 position of the anthocyanin backbone; the change 
of hybridization type of carbon atom 2 (sp2 sp3) decrease steric hindrance; the latter is the reason of the most stable complex-
es for hemiacetal form leading to solution bleaching. The slow anthocyanin forms equilibration is a property of hemiacetal – 
chalkone transitions depending not upon HPbCD addition, the participation of the latter in complexation is negligible. 

Keywords: anthocyanins, hydroxypropyl- -cyclodextrin, inclusion complexetion, electronic spectra, constants of com-
plex stability 
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