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Abstract: In this paper we studied cryopreservation of Cyclamen persicum Mill. callus to avoid variations produced by sub-culture.
The callus in the logarithmic phase after sub-culture were used for experiments. Firstly, the callus were pre-cultured in cul-
ture-medium containing 4%, 6% or 8% sucrose for different time periods, transferred to different cryoprotectants to directly cryopre-
serve or incubated for 2 hours at —20°C, then submersed in liquid nitrogen, lastly thawed rapidly in a waterbath at 37°C, and washed
with liquid culture-medium containing the corresponding concentration of sucrose. Cell survival rate was computed after stained by
Neutral Red, and SPSS 13.0 software was used for statistical analysis. The results showed that sucrose concentration, pre-culture time,
cryoprotectants had various impacts on cell survival rate. We have developed a simple but effective protocol for the cryopreservation
of callus of C. persicum. Of the different protocols tested, 4%sucrose, pre-culturing for 3 days, No. 9 cryoprotectant and freezing
directly after 30 minutes at 0°C results in the highest cell survival rate.
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4% 6% 8% ( )
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1505 F, 1/2MS 10%
, 24 h, 3~5 h, (DMSO) ,
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5 min 1/2MS ,25°C 1/2MS ,
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Table 1 Cryoprotectants
Components of cryoprotectants 6% sucrose 12% sucrose 18% sucrose
10% DMSO +6% sorbitol
10% DMSO +12% sorbitol
10% DMSO +18% sorbitol
: DMSO 2 HRHHH
0°C , 0°C
30 min, 20°C 2.1 BRERMHMEGFERIHEXME
2h . 2,
123 Pearson
37°C -0.224 -0.302, , Sig.
’ 1/2MS (2-tailed) 0.004  0.000 0.01,
3, 5.8 min SPSS13.0 R
1.2.4 ! 2
0.03% , s Pearson -0.129, Sig.
, (2-tailed)=0.102>0.01, ,
, 1000 , = Pearson
/ x100% 0.069, Sig. (2-tailed)=0.386>0.01,
125
SPSS13.0
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Table 2 Relevant analysis on various factors and survival rate

Items

Survival rate

Sucrose concentration

Pre-culture time

Freezing

Cryoprotectant

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

—0.224(**)
0.004
162
~0.302(**)
0.000
162
-0.129
0.102
162
0.069
0.386
162

**  Correlation is significant at the 0.01 level (2-tailed).

SPSS
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Table 3 The means and Std. deviation of survival
rate produced by different sucrose concentration

8%

T & 7 B [8) 304 7R R 4R B 7 0 B9

6%

B

8%,

M

( 4 2),
Concentration Mean N Std. Deviation
of sucrose/% 3d 95'730249
4.00 81.1944 54 15.77507 , 7d 89.32235,
6.00 73.1648 54 18.43241
8.00 70.8426 54 20.86385 ’
Total 75.0673 162 18.89059 , 5
Mean+Std. Deviation
98
[6]
96 ’
94 | Fz4 TEMEFRXBARFTEENHERREE
Table 4 The means and Std. deviation of survival rate
92 produced by different pre-culture time periods
Pre-culture time Mean N Std. Deviation
90+ Periods/d
3.0 83.2204 54 12.50984
88 ;
sucrose4% sucrose6% sucrose8% 5.0 72.6852 54 20.47071
7.0 69.2963 54 20.02605
PR LR
1 AR LA Total 75.0673 162 18.89059

Fig. 1 Comparison of different sucrose concentration
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Fig. 2 Comparison of different pre-culture time
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0°C 30 min, -20°C
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Table 5 The means and Std. deviation of survival rate
produced by different methods of dropping in temperature

37 >

(~10°C~140°C),
25 AEMRIPTIX LR G AEIE 71 B9 2200

, DMSO
] 10% DMSO
6 4, 9 >2 >6 >3 >7 >8
>l >5 >4 .9 ,
90% , 4 ,

6 AEFRFPFITEEENHNERREEZ
Table 6 The means and Std. deviation of survival
rate produced by different Cryoprotectants

Dropping in Mean N Std. Deviation
temperature
Freeze directly 77.4938 81 16.58830
Pre-freeze 72.6407 81 20.76233
Total 75.0673 162 18.89059
Mean+Std. Deviation
9421
94.0 1
938 |
93.6
934
932 ¢
930 Freeze directly Pre-freeze

B3 MBEERAXILE
Fig. 3 Comparison of different methods of dropping
in temperature

(8]

Cryoprotectants Mean N Std. Deviation
1 80.5556 18 10.97710
2 70.6389 18 24.67423
3 75.9278 18 17.05354
4 69.1833 18 20.21311
5 63.5000 18 26.25553
6 82.1222 18 11.69256
7 77.3889 18 15.07292
8 76.8722 18 15.03485
9 79.4167 18 18.91953
Total 75.0673 162 18.89059
3 ik
Winkelmann T
, 75%!10,
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Fig. 4 Comparison of different Cryoprotectants
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4% 3 d, 9
(1/2MS+10%DMSO+18% +18%
), 0°C 30 min, ,
37°C ,
1/2MS 3, 5~8 min,
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