
. 2019. 1. . 251 –257. 
DOI: 10.14258/jcprm.2019014368 

 
 
 
 
 

 579 (045) 

: 
,  

 

© . 1*, . 2, . 2, . 1 
1 , . , 61, , 656049 

), e-mail: MinakovD-1990@yandex.ru 
2  ( )  

. . , 
. , 27, , 659305 ( ), e-mail: info@bti.secna.ru 

 
 ( ),  

 (Armillaria mellea),   (Lentinula edodes)   (Grifola frondosa),  
. 

:  L. edodes F-1000  G. frondosa 2639,  
,  A. mellea D-13, ,  

(Betula pendula) .  
, , , , -

 (Paralithodes camtschaticus). ,  
 (1.6–2.2 3 ),  (37.5–51.8 ) -

 (75.6–79.5%) ,  (Pleurotus osteratus), 
 (Aspergillus niger).  A. mellea D-13  

,  P. camtschaticus. -
 (  9289-067-00472124). 

: , , , Lentinula edodes, Grifola frondosa, 
Armillaria mellea, , , . 

 

 
, -

. 
 

,  –  
 ( [(1 4)-N- -2- -2- -D- ]).  

-
, -

, , . 
-

,  
 [1–4]. 

-
 – 

, ,  [4]. ,  
, -

                                                
* , . 

 –  
, e-mail: MinakovD-1990@yandex.ru 

 –  
,  

, e-mail: val@bti.secna.ru 
 –  

, ,  
e-mail: uv@bti.secna.ru 

 –  
, , 

, e-mail: bazarnova@chem.asu.ru 



. , . , . , .  252 

,  
 [5]. 

, , -
,  ( ), -

 [6–8].  
. , ,  

 [9]. 
, , -

,  (Lentinula edodes (Berk.) Pegler), -
 700 . . ,  (Grifola frondosa (Dicks: Fr.) Gray) – 125 . . -

, . 
 

(Armillaria mellea (Vahl: Fr.) P. Kumm) -
 [10–12]. , , -

 
. 

, ,  
. -

. 
 –  A. mellea D-13, L. edodes 

F-1000  G. frondosa 2639,  
. 

 
:  L. edodes F-1000  G. frondosa 2639, 

,   A.  mellea  D-13,  ,   
 (Betula pendula)  ( -

 « » ).  A. mellea -
 [13].  

 A. mellea , .  [14, 15]. 
-

 ( ).  4±1 °C. 
, . 

: -
 – 28.0%;  – 6.8%; 3 – 0.4%; K 2PO4 – 0.2%; MgSO4·7 H2O – 0.2%; 

 – 0.2%;  – 64.2%. 
, -

 [12]. 
-

:  13586.5-93,  27494-87. 
 United States Patent 4282351 [16]. 

 
[4];  –  [17]. -

 (Shimadzu FTIR 8300) [18]. 
. -

 Excel Microsoft Office, 
Statistica 8.0. 

 

. -
. ,  

. , , -



-  …  253 

, - ,  
.  1,3- -  1,3- .  Basidiomicota -

 26  65%,  –  22  67% [6–8]. 
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A. mellea D-13, L. edodes F-1000  G. frondosa 2639  1. 

 1 ,  
 3.3–19.0%. 

 A. mellea 
D-13, . , -

 (  9289-067-00472124) [4]. -
, , -

,   (Pleurotus osteratus).  
 A. mellea D-13  Aspergillus niger  1.14–1.90 ,  

 (Paralithodes camtschaticus). ,  A. mellea 
D-13  Aspergillus niger ,  60% ,  1,3- -

 (  85–90%)  1,4-  (10–15%),  23–25%  [9, 20]. 
,  

,  [4]. 
 (KBr), , -1: 3466–3417 (–OH, NH– .); 2960–2800, 1420, 1320 ( CH, =CH2, –CH3); 

1670–1640, 1620–1550 (CO ); 1378–1375 (–OH); 1263–1260 (NH2); 1079–1033 (C-O-C); 896, 660 
). 

 1.  
  , % , % ,  % . 

1  A. mellea D-13 7.6±1.0 0.3±0.1 19.0±1.2 
2  L. edodes F-1000 8.0±0.6 0.4±0.2 5.4±0.5 
3  G. frondosa 2639 7.6±1.2 0.4±0.1 3.3±0.6 
4  Pleurotus osteratus* 8.0±1.0 0.4±0.1 0.5±0.1 
5  Aspergillus niger* – – 32.0–55.0 
6  Paralithodes camtschaticus* 7.5±1.1 0.3±0.1 16.6±0.3 

7 -
 (  9289-067-00472124)  10  0.7 – 

* –  [4, 5, 17, 22] 
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 2. 

 
. 1. - ,  A. mellea D-13 

 

. 2. - ,  L. edodes F-10 

 2.  

   
 [ ], 3  

, 
 

  
, % 

1  A. mellea D-13 2.2 51.8 79.5±2.6 
2  L. edodes F-1000 1.8 42.2 75.6±1.5 
3  G. frondosa 2639 1.6 37.5 76.2±3.6 
4  Pleurotus osteratus* 1.5 35.1 75.0±1.4 
5  Aspergillus niger* – 44.2 82.0–95.0 
6  Paralithodes camtschaticus* 4.2 72.4 87.8±5.1 

7  
 (  9289-067-00472124)*    75 

* –  [4. 5. 9. 17. 21– 23] 
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 9289-067-00472124). 

, ,  A. mellea D-13. L. edodes F-
1000  G. frondosa 2639 , -

,  
 (Pleurotus osteratus),   Aspergillus niger.  

,  A. mellea D-13 ,  
 (Paralithodes camtschaticus). 

 

1. ,  
 A. mellea D-13, L. edodes F-1000  G. frondosa 2639. -

 Paralithodes camtschaticus  Aspergillus niger, Pleurotus osteratus. 
2. ,  A. mellea D-13  1.14 , -

 (Paralithodes camtschaticus). 
3. , ,  A. mellea D-13, L. edodes 

F-1000  G. frondosa 2639, , -
. 

4. -
,  (  9289-067-00472124). 

5. , -
 (1.6–2.2 3 ),  (37.5–51.8 ) -

 (75.6–79.5%) ,  Pleurotus osteratus -
 Aspergillus niger. 
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Minakov D.V.1*, Vereshchagin A.L.2, Morozhenko Yu.V.2, Bazarnova N.G.1 CHITOSAN-GLUCAN COMPLEXES OF 

HIGHEST MUSHROOMS: SELECTION, IDENTIFICATION AND DETERMINATION OF SOME PROPERTIES 
1Altai State University, pr. Lenina, 61, Barnaul, 656049 (Russia), e-mail: MinakovD-1990@yandex.ru 
2Biysk Technological Institute (branch) of the Altay State Technical University, ul. Trofimova, 27, Biysk, 659305  
(Russia), e-mail: info@bti.secna.ru 
The work is devoted to the study of chitosan-glucan complexes obtained from the higher fungi of the autumnal marmot 

(Armillaria mellea), shiitake (Lentinula edodes) and grifola frutosa (Grifola frondosa), optimization of the method of isolation and 
expansion of their use for various areas of the national economy. As objects of research, strains of fungi L. edodes F-1000 and G. 
frondosa 2639 isolated from commercial mycelium and A. mellea D-13 strain isolated from fruiting bodies harvested from Betula 
pendula stems in natural habitats of the Altai Territory. When analyzing the IR spectroscopy data, it was established that the sam-
ples of chitosan-glucan complexes isolated from the fruiting bodies of fungi are identical to the structure of chitosan obtained in the 
traditional way from the king crab (Paralithodes camtschaticus). It was found that the test chitosan-glucan complexes in terms of 
intrinsic viscosity (1.6–2.2 cm3/g), molecular weight (37.5–51.8 kDa) and deacetylation degree (75.6–79.5%) significantly exceed 
the chitosan-glucan complexes obtained from the oyster mushroom (Pleurotus osteratus) and are comparable to the chitosan-
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glucan complexes of mold fungi (Aspergillus niger). At the same time, the chitosan-glucan complexes from A. mellea D-13 are 
closest to the chitosan isolated from P. camtschaticus in the above indices. According to the physico-chemical properties, the inves-
tigated chitosan-glucan complexes correspond to the requirements of food chitosan (TU 9289-067-00472124). 

Keywords: chitosan-glucan complex, basidiomycetes, fungi, Lentinula edodes, Grifola frondosa, Armillaria mellea, de-
gree of deacetylation, intrinsic viscosity, molecular weight. 
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