(1.

1.1

sima)

+2
12 12

50

HRIRE REOATS

2 1 3
) )
, 116029 ;2. , 111000;
, 266071)
(Nitzschia closterium minutissima)
, 0.5 mol/L 3%
, 0.9% 40 %,
12 h , 18.3%
(Nitzschia closterium minutissima) ; : ( )
:Q33 A :1000- 3096 (2006) 04-0050-04
1.2
1.2.1
’ M 20 90 ' ' %0
mol/ L , 0.5
mol/ L 30%NaCl 6% (SIGMA
’ '  CHEMICAL Co.) , 6
" ’ 10 mL ,
o 1 NaCl 0.1 mol/L CaCl2 , ,60
’ . min 2.5
mm, 200 x 10* /
[13]
1.2.2
- 22 ,
’ , 0.9%
40 % )
[13]
1.3
24 h , 2
( Nitzschia closterium minutis
18 :2004-02-25; :2004-08-10
2 500 Ix £ 200 Ix, (30170099 ,30470184) -
2900 Ix 200 Ix, (20041015)
( Chaetoceros muelleri) (1943) , , ,

[13] , 10d

, Email : gihua_mail @163. com;
s ,Email :dpli @ms. qdio.ac.cn

Marine Sciences/ Vol. 30 ,No. 4/ 2006



HRRE REOATS

1.4 ,
3 (1) ' '
fl2 1 (2) 3cm ,
) (KNOs
NaCl NaNO.) , [13] ,
(RH) KNOs , 92 %; NaCl , 75 %;
NaNO: , 64 %; (3)
22 1001
12 h
80 3%\% |\§ %
1.5
o 60F a
T —O— KA
, - o) —— K5
5d, ih 40}
90 % ,
[13] 20'—/§/§\§\
2 0 : : — —e
0.5 0.7 0.9 1.1 5.5 15.0
2.1 BKRE /(%/h)
(6 d) (10 d) 1
1 , Fig.1 The effect of dehydration rate on the viability of
8.3% N. closterium minutissima
) 18.3% 8l
Morrist*! 2.3
, 2 ,
' ' 30%
] ' ; 30% ,
1 80 % ; 30%
Tab.1 Theeffect of the age of algal cells on the viability of ? 15%
N. closterium minutissima , 40 %
(%) 18.3 %,
Hiratal*! (]
84.8+2.4 85.6+2.3 '
8.3+1.8 18.3+2.8
2.2 , ,
13% 20%,
1 , 20% 40 %'®
, 80 % , 40 %[10‘11‘13] ,
, , 20% 40%
0.9% ) )
18.3% Hirata [ 65%

/2006 / 30 [/ 4 51



HRRE REOATS

—o— KFS O =V = PN
10 e 7 SiRTRES~/E
40t
| e U |
5§ 60
HJ 40 i 30t
koo & 25f
’_./?/..\1.\": E% 2071
80 50 45 40 35 30 20 15 L[«E 151
BEREKE /% 12 [
0 1 L
2 12h 18h 24h
Fig.2 The efect of the water content of beads on the E/E /h
viability of N. closterium minutissima
4
24 Fig.4 The efect of recovery method after thawing on
! the viability of Chatoceros muelleri
3
, 12 h , ' B B
, 18.3% ’ ’
NaCl (RH75 %) ,
. 17.1% ’
. 10.9% :
4 )
12 h , :
NaCl (RH75 %) , '
., 35.1% , o
32.5% ) ) )
25.1% )
OBREST:  WAEERE Nad (RH75%)
O SRASRSIE @ SEAIRHERNSAE
051 ASIRAHRIPSE [7.15]
201
8 , ( )
b ,
HJ
I

PRERTE /h -

[5]
Fig.3 The efect of recovery method after thawing

on the viability of N. closterium minutissima

52 Marine Sciences Vol .30 ,No. 4/ 2006



HRRE REOATS

[9] DayJ G, Heck R A, Benson E E. Cryopreservation
recalcitrance in milcoalgae: novel approaches to identi-

[1] CanavateJ P, LubianL M. Some aspectson the cryo- fy and avoid cryo-injury[J]. J Appl Phycd , 2000, 12:

preservation of microal gae used asfood for marine spe- 369-377.
des[J]. Aquacuture, 1995, 136: 277-290. [10] Hirata K, Phunchindawan M, Takamoto J, et al.

Cryopreservation of microalgae usng encapsulation
dehydration[J]. CryolLetters, 1996, 17: 321-328.

[2] DayJ G, Fenwick C. Cryopreservation of members of
the genus Tetrasel mis used in aquaculture[J]. Aqua-

culture, 1993, 118:151-160. [11] Vignerom T, Arbeult S, Kaas R. Cryopreservation
[3] , ) of gametophytes of Laminaria degitata (L) Lam-
[3]. , 1997, 4(4) :13-17. ouroux by encapsulated dehydration[J]. CryoLet-
[4] , , . ters, 1997, 18:93-98.
[J1. ,1999 , 6(2) :89-92. [12] , .
[5] , : . 31 , 2000, 23(4) :
[31. , 1999, 22(4) :310- 387-390.
314. [13] , , .
[6] , . . [3]. , 2003, 27(7) :48-51.
[3]. , 2000, 42(4) :399- [14] Morris GJ. The cryopreservation of 250 strains of
402. Chlorococcales by the methods of two-step cooling
[7] , , . [J]. Br Phycd J, 1978, 13:1524.
[J1. , 2002, 19(1) :21-29. [15] Taylor R, FHetcher RL. Cryopreservation of eucary-
[8] , , . otic algae-a review of methodologies[J]. J Appl Phy-
[J1. , 1999, 16(5) : col, 1999, 10:481-501.
582-586.

Cryopreservation of Nitzschia closterium minutissima by en-
capsulation-dehydration

WANG Qi-hua' , L1 Ying®, LIU Yarrping' ,L | Dapeng’

(1. The School of Life Sciences, Liaoning Normal University, Dalian 116029 ,China; 2. Liaoyang Vocational
Technology College, Liaoyang 111000, China; 3. Institute of Oceanology , the Chinese Academy of Sciences,
Qingdao 266071, China)

Received :Feb. ,25,2004
Key words: Nitzschia closterium minutissima; encapsulation-dehydration; cryopreservation

Abstract : Nitzschia closterium minutissima was preserved in liquid nitrogen by encapsulation-dehydra
tion. The main factorsinfluencing the algal viabilitiy after cryopreservation, such as the age of agal cells, the
dehydration rate, the water content of beads and the recovery method after thawing , were studied. The results
showed that the algae viability after cryopreservation reached about 18. 3 % —a relatively high viable rate
when the algal cellsin a stationary phase were encapsulated in the beads of 3 % Caaginate with 0.5 mol/L of
sucrose and the beads were dehydrated at an average rate of water content reduction 0.9 %/ h to 40 % of the
water content. Compared with the conventional two- step freezing method , the encapsulatiorn-dehydration meth-
od smplified the operation procedure of cryopreservation greatly and so did a potential method for preservation
of N. closterium minutissima.
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