
 664.017

. , . . 

. 

  

, .

, 

, . 

, 

, , 

.

. 

 – , , , , ,

, 

, , . 

 " " ,

 ( , , ), -  ( , ,

, , , ). ,

.  90 % 

.  (

), 

.

© . , . , 2004



2

, 

, 

. 

, 

 – , 

 ( ) .

, 

, .

,  1  1995 

,  1996 

 „

” 

, , 

, , 

. 

, . , 

, 

, , 

.

. 

, 

, 

, , , 

, 

. , 



3

, 

.

,  ( ) 

, 

.

 – , , ,

. ,

.

 95 % , 

, – , ,  ( ), , - 

 [1]. 

. 

.

, 

, 

, , .

.  [2],  44...50 % , 22...27 %

, 30...36 % .  (7...8 %) 

(0,7...2,5 %),  (9,5...10 %),  3...4 % , 

.

 – 

, 



4

. ,  (  1

%), ,  (  1,5 %), 

(0,4...0,6 %)  (0,27...0.33 %) [1, 2].

:  — , ,

;  — , , ;   —

, , , , , -, - 

, 

. 

, , 

, .

 1,2  2,5 % ( ) .

, , ,

,  [2, 3].

, 

, . 

, 

. 

.

. 

, , 

. 

. , 

.  –

, 

. 

, 



5

. 

, , 

, , 

.

16  ( , , , , , , ,

, , ) [3, 4]. 

 3,5...13,0 %.

, 

 – . 

.

, , 

 – , 

 ( , , 

).

, 

, 

, , , . , 

, . 

, 

, . 

.

, 

. , , 

, .



6

, 

.  

, .

, 

. , 

 Na2 . 

, , 

 SO3 . 

. 

 [1, 2].

 – 

, , , , 

, . , 

.

, , , , ,

, , , , , , , . , ,

, 

. , 

. 

, ; 

. 

. ,

, .  

, , 

, .



7

, 

.

 [2 – 4]. 

,  10  1 .

 – N  (1,6...7,6 ),  (1,0...7,6), Zn (2,1...7,0),  (1,0...1,2),  (2,1...6,1), 

Sn (1,0...4,1 ). , 

 100  1 .  – Al (93,0...690,9 ), Mg (568,2...864,0), Fe

(82,6...265,8), Mn (13.9...75,8), u (10,5...69,1)  Si (66,0...547,4). 

,  ( , Fe, Pb ), 

, . , , 

Al, Fe, Mn, Mg,  S .

,  90 % 

, - 

,   

.

,   

, 

.

. 

) , 

.

, 

, 



8

. 

; 

 [5 – 7].  1/4  1/10

; , 

. 

. ,  Saccharomyces cerevisiae

 10 % 

 10 ;  (Brevibacterum

flavum, B. lactofermentum, Corynebacterium acetoacidophilum  Streptococcus

mutans)  80% 

;  10  Brevibacterum 

Corynebacterium  ,  Streptococcus mutans

 20 %.  (Escherichia coli,

Pseudomonas putida, Serratia marcescens  Alcaligenes faecalis) 

 50 % , 

 10 % [8].

, 

 (

, , , ,

, ), 

 ( , 

),  ( , , 

) [6].

, 

, . 

. ,



9

, , , , , 

 [7].

, , ,  1989 . 

 [9].

 – , . ,

: 

 (–195,8 ), 

.

, 

, 

.

, . 

,

, , ,  [10, 11].

, 

, 

. 

, 

. 

.

  

,   , 

[12].



10

, : 

; ;

; 

.

. , 

, . 

,

,  – .

, 

, 

, . 

, 

, , , ,

.

1. . . – .: , 1998. – 418 .

2. ., ., .

. – .: ., 1984. – 318 .

3. ., .

// . – 1992. – 7.  – . 37.



11

4. .

 // . . – 1991. – 10. – . 23–25.

5. .

: : 05.18.05. – ,

1999. – 443 .

6. . . -

.: , 1982.–104 .

7. Ratti, C. Hot Air and Freeze-drying of High Value Foods: A Review  // Journal

of Food Engineering.–2001.–Vol. 49(4).–P. 311–319.

8. Survival Rate of Microbes after Freeze-drying and Long-term Storage /

Miyamoto-Shinohara, Y., Imaizumi, T., Sukenobe, J. et al. // Cryotechnology.–2000. –

Vol. 10.– P. 251–255.

9.

 / . , . , . , .  // . .

. – 1993. – 10. – . 9,10.

10. McDonald, K., Da-Wen Sun. Vacuum Cooling Technology for the Food

Processing Industry: A Review  // Journal of Food Engineering.– 2000.– Vol. 45(2).– P.

55–65.

11. Vega-Mercado, H., Gongora-Nisto, M.M., Barbosa-Canovas G. V. Advances

in Dehydratation of Foods  // Journal of Food Engineering. –2001.– Vol. 49(4).– P. 271–

289.

12. . . – .: 

. , 1984. – 240 .

 23.06.04 .


