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Study of Cryopreservation on Cinnamomum cassia Excised Embryos

Chen Liguang Zheng Yushan Li Qingrong Zhang Zhujin
( Forestry College of Fujian Agricultural and Forestry University — Fuzhou 350002)

Abstract: By taking different freezing method , thawing method and cryoprotectants as treatment factors , the cryopreservation of
Gnnamomum cassia excised embryos with different moisture content was studied, and the dehydrogenase activity, the
conductivity and a-amylase activity were measured and contrasted after cryopreserving with before . The results showed that the
key of cryopreservation technology must be succeeded in reducing the harm of conservation materials during the desiccation and
cryopreservation process , by taking the optimum magnitude and type of cryoprotectants, freezing and thawing method. The
preservation effects adding the suitable antifreezes broadened the optimum cryopreserving moisture content level , and then
enlarged the cryopreserved scale of moisture content. Cryopreserved without cryoprotectants , the suitable moisture content of the
C. cassia excised e mbryos is 30 % ~ 40 % . And taking quick freezing quick thawing methods was better than others . Otherwise ,
the effect cryopreserved with cryoprotectants was much better than that without cryoprotectants , associated with mild freezing
quick thawing methods or quick freezing mild thawing methods .
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Fig. 1 Freezing and thawing process
Freezing methods ; TM: Thawing methods ; STm : Staying time ; QF: Quick freezing ; MF: Mild freezing ;
SF: Slow freezing ; QT: Quick thawing ; MT: Mild thawing ; ST: Slow thawing . . The same below .
1 L (41 x 24) @
Tab.1 The arrangement of factors and levels of orthogonal
1.2.3 TTC(2,3,5 : _ o
experiment design of I; (4™ x 27)
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2-3 ’ 10 Tab.2 The arrangement of factors and levels of orthogonal experi ment
mL ,  4000xg design of Ly (6" x 3°)
10 min. 490 Factors
nm 72 -1 Additive/ %
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ODyy Glycerol( i v) DMSO( ui ) PEG( v v)
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2.1.

Dehydrogenase activities at different treatment levels

Factors of _
Max . variation
treat ments 1 2 3 4
_ MC 2.202 3.739 4. 486 2.700 2.285
Foo(1,2) =98.5,
FM 3.427 3.136 0.291
> ™ 3.593 2.970 0.623
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Tab.4 Variance analysis of dehydrogenase activities of C. cassia
excised embryos after cryopreservation

Variation source SS DF MS F F,

MC 6.330 3 2.110 301.429 Fy(3,2) =99.2
FM 0.169 1 0.169  24.143  Fy5(3,2) =19.2
™ 0.776 1 0.776  110.857  Fyq (1,2) =98.5

Surplus variation 0. 014 2 0.007 Foo5(1,2) =18.5

Total 7.290 7
P
5 (30 )

Tab.5 Dehydrogenase activities of C . cassia excised embryos (30

embryos) cryopreserved with cryoprotectants pretreat ment pge mL™!

5.594 ~5.843 pgemlL ',

> ° E}

Factors of Dehydrogenase activities at different treatment levels o
treat ments X 5 3 . s P Max . variation
MC 5.123  5.594 5.843  4.570 4.237  3.545 2.299
FM 4.528  5.096  4.833 0.568
™ 4.916  4.888  4.653 0.263
Glycerol 4.777  4.874  4.805 0.097
DMSO 4.874  5.013  4.570 0.443
PEG 4.860 4.680 4.916 0.235

6

Tab.6 Variance analysis of dehydrogenase activities of C. cassia excised
embryos cryopreserved with cryoprotectants pretreat ment

’ F= Variation source SS DF MS F F,
35.083 > Fys(2,2) =19.0, MC 11.302 5 2.260 163.733 Fop(5.2) =99.3
L =22.333 FM 0.969 2 0.484  35.083 Fy5(5.2) =19.3
F 9 9y =19 ™ 0. 251 2 0.125 9.083 Fyo(2.2) =99
> Foos(2,2) =19, ’ Glycerol 0.030 2 0.015 1.083  Foo5(2,2) =19
. 25% DMSO 0.617 2 0.308  22.333
10 % DMSO + 10 % Gly PEG 0.182 2 0. 091 6.583
o ’ Surplus variation 0.028 2 0.014
+15 %PEG B Total 13.377 17
5.594 pgemL™ ', ,
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,1999) . s
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; 15 % s
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Tab.7 The change of conductivity of C. cassia excised embryos before cryopreservation
Moisture contents
Item 5% 10 % 15 % 20 % 25 % 30 % 35 % 40 % 45 % 50 % 55% 60.21 %
Conductivity/(pS‘cm’lg'1) 239.445 228.145 164.04 109.44 109.99 117.21 131.14 124.34 110.04 74.64 74.64 55.04
L 326.77 321.78 310.28 279.88 283.18 319.78 369.78 356.98 347.38 368.78 368.78 331.78
Absolute conductivity/ (pSecm™'g™ ")
X . 73.28 70.90 52.87 39.10 38.84 36. 65 35.47 34.83 31.68 26.68 20.24 16.59
Relative conductivity/ %
2.2.2
Li(4 x2' ®
( ) Tab.8 Variance analysis of conductivity of C. cassia excised embryos
, 20 % 25 % 30 % with different moisture content after cryopreservation
( Variation source SS DF MS F F,
’ MC 731.70 3 243.899 331.836 Foq(3,2) =99.2
8) > ,F= FM 2.55 1 2.550  3.469 Fpos(3,2) =19.2
331.836 > Fy(3.,2) =99.2; ™ 31.59 1 31.590  42.980  Fyq(1,2) =98.5
r Surplus variation 1.47 2 0.735 Foo5(1,2) =18.5
’ ’ Total 767. 31 7
=42.980 > Fys(1,2) =18.5;
30 % 41.73 %, .
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Fig. 3 Maximum variation of conductivity of C. cassia excised embryos after cryopreservation
R: Maximum variation .
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s 9 o Tab.9 ao- amylase activity of C. cassia excised embryos (30 embryos)
s after cryopreservation mg* min”
a-
’ ’ O Factors of a-amylase activities at different treatment levels o
a- 0.090 mg* min  ,a - treat ments 1 2 3 4 Max . variation
30 % MC 0.127 0.170 0.146 0.090 0.080
, 0.170 mg* min'l . FM 0.132 0.135 0.003
™ 0.140 0.127 0.013
a- ’
a- , , a -
s ’ - ) s
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3.3 10 30 )a-
a - Tab.10 a- amylase activity of C. cassia excised embryos (30 embryos)
30 % 35 % 40 % cryopreserved with cryoprotectants pretreat ment mg® min”'
45 % 50 % 0
Factors of a-amylase activities at different treatment levels o
61 x 36 Max . variation
L ( ) s treatments 1 2 3 4 5 6
10. MC 0.113 0.176 0.200 0.150 0.138 0.118 0.087
FM 0.144 0.154 0.149 0.011
™ 0.155 0.150 0.142 0.013
, 0.011 DMSO  0.145 0.150 0.152 0.007
0.013 mg* min" " ; PEG 0.145 0.152  0.151 0.007
.- Gl It 0.155 0.150 0.142 0.014
, 0.014 mg* min ! s yeero
0.007 mg® min"' . , .
3
o (1999 ;2004) s N ( .
N ) ° > B
R 30% ~40 %
. 20 % 4.486 pge mL™ ', 41.73 %,
a- 0.170 mg* min” ', .
15% s R .
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