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Sargassum f usif orme

Tx# HER DHEE MER

( > 200090) 5( , 200129) '
pH,

2 6 ,
S argassum f usif orme (Harv.) Setch ,

’ [

, 1962] , ,
[ , 1994; ,
1988 ] , )

Saga  Sakai| 1984]
Laminaria japonica , L. saccharina L. digitata
[Butler ,1993]; Edilonia radiata M acrocystis angusrifolia | Kevekordes ,1993]
M. pyrifera| Kloareg , 1989]; Fucus distichus [ Kloareg and Quatrano, 1987] Underia
pinnatifida [ Wu, 1988] Pilagella littoralis [ Mejjad , 1992]

Saga [ 1986] ,  S.muticum
; Fisher  Gibor [ 1987] 10% Limpet Acetone Power Type I (Sigma)
2%  Celluase Onozuka RS 0.6 mol/L S. polyphyllum  S.
echinocarpum s s
1
1.1
3 6 5~ 20cm,

+1995-,10- 20
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) , 1% K1- 1, 10 ,
1% 10 ,
: 1 500~ 2 000lx, 1215 12D, PESI : 3x10°°
GeOo, ( 5 )
; 1~ 2 ;
0. Smm , 0.2¢g 2mL
1.2
1.2.1
, I 1
Cellulase R— 10 ( ) 111 (Pectinase )
(Macerozyme R- 10) I 11 0.
Tmol/ L NaCl, 111 NaCl
, , Z obell 2216E
1.2.2
, I 11 , 22~ 26°C,
I11 24~ 28°C 0. 07 mol/ L. IN HCI NaOH
pH 5.0~ 6.98
1.3
2 , , ,
200 , , 1 000r/ min 3 ,
, 0. 7mol/L. NaCl 1. 030 , , 3~ 4
6cm s PESI ) GeOs
1 000~ 2 000Ix, 121 12D, 3~ 7
1.4
2
2.1
123 . pH (
)v ’ I
; (6) (7 . ( I-1,2,3)
(4) (5 (13) (14 246 ( I- 4 5)
I 11 I Il 111 ,
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6 : (1= 1,2 1 2
3 , I 1M1
’ ( I1- 3) ’
1 I
Table 1 Isolation results of enzyme group I
. H
( (o ")
1 0.7% 24 6. 50 3. 00 0. 7mol/ L 5. 16
+ 1% : : NaCl 2ml, -
5 0. 7% 26 6. 50 1) 3.50 0. 7mol/L NaCl 2m L s 5~ 20u,
+ 1% : 2) 1. 60 2 ,
0. 7%
3 8 26 3.50 0. 8mol/L NaCl 5~ 26u
+ 1%
0
4 11 0- 7% 22 3.80 0.7mol/L NaCl s 7 2
+ 1%
0
5 12 0- 7% 22 6.98 3.50  0.7mol/L NaCl 7 ’
+ 1% 2
0
6 15 0- 7% 22 4.00 0.7mol/L NaCl s
+ 1%
0
7 16 0- 7% 22 2.50  0.7mol/L NaCl ’
+ 1%
0
8 21 0- 7% 24 4.25 0.7mol/L NaCl
+ 1%
0.7%
9 22 24 6.00 0.7mol/L NaCl
+ 1%
0.7%
10 4 24 6.98 4.50 0.7mol/L NaCl .5
+ 1%
0.7%
11 24 8.30 0.7mol/L NaCl 7~ 13u
+ 1%
0
12 0-7% 24 6.98 3.50 0.7mol/L NaCl
+ 1%
0
13 4 0-7% 20 4.30 0.7mol/L NaCl 3 2
+ 1%
0
14 0-7% 26 3.00 0.7mol/L NaCl ,3 6
+ 1%
0
15 0-7% 26 6.50 2.50  0.7mol/L NaCl 3 2
+ 1%
0
16 7 0-7% 26 4.50 0.7mol/L NaCl ,3
+ 1%
:No.1~9 3 9 ;No. 10~ 11 4 4 ;No. 12~ 14 5 7 ;No. 15~ 16 2 26
pH  0.07 mol/L
2.2
2 5 , 2 6 29 , 7 8
o 2 2 2
2
.3 .(2 2 ) 6 29
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20

20

2

11

Table 2 Isolation results of enzyme group I1

L~

(%)

pH

(

)

—_ = =

0.5

0.5

.20

20
50
70
70
80

4.0

, 71~8 6 29 ,
, 7~8 No. 6

, 7~8 0. 7mol/L s
, 1~ 8 0. 8mol/L
, 1~ 8 NaCl

— | W B W N

[ L )

—_

Rl

il 1S4

80
20
70
20
20

4.1

0. 8mol/L NaCl,

26C

w N

—_— =

70
30

.50

70
90
10
25

6.0

0. 8mol/L NaCl,

26C

25

~N O R W N =N e

SO O O O O O Ol O O O O O Ol O O O Ol =N =2 9 292

R

—_ e =
S L L L L O OO O O O O O Ol O O O Oo|n o o o o o

)

= - N = = Y e Y O R ==

24
10
24
47
24

.47
.47

5.5

No.1~ 6
48

3

I

Table 3 Isolation results of enzyme group I1I

(%)

=]
jas)

5 28°C,
) 0.8mol/ L
NaCl; 3.31

— s W N

[ )

[\ SR S I S

— O B

B S L

— N NN N

—_

A A Y AR A
A A O ©O Ol © o ©
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2.3

20 22 24 267C4 s s

20~ 26 C, 2 6 s 3~ 4 )
8. 3 R R R s 22°C
4
Table 4 Relationship between temperature and time of enzymolysis
(© ( )

1 20 10 30~ 13 30 3.0

2 22 9 30~ 13 20 3.3

3 22 8 35~ 12 05 3.5

4 22 8 55~ 12 45 3.8

5 22 9 00~ 12 30 3.5

6 24 9 00~ 13 00 4.0

7 24 8 45~ 14 45 5.0

8 24 8 45~ 13 45 4.0

9 24 8 55~ 13 10 4.3

10 24 g 15~ 15 25 6.0

11 24 8:40~ 13 10 4.5

12 26 22 40~ 7. 00 8.3

13 26 100 20~ 12 50 2.5

14 26 10 25~ 13 45 3.0

15 26 9 40~ 12 10 2.5

16 26 110 40~ 15 10 3.5
2.4

123 s

0.7 0.8mol/L NaCl, pH 6.5

’ B

2

( I~ 1,2,3,4,5)

2.5
1 2 ,
0.7% ~ 1% 1%
3 (2) ,
2%5 3 (1) 2
. No. 3 No. 4 s
(2) No. 1~'5 1 Plate 1
’ 1~3 1 :
s s 0.7% ~ 1% 4: 2 :5:6

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www
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2.

5.

2.

2.

(

6)

1% )
6 pH
pH ; )
1 pH 5.7~ 5.8 2 pH 5.7~
8 3 pH 5.8~ 6.5 , 1 "
1, (2.1 )
7
0.5cm ,
: 1 (6 , . (7 6~ 13cm
5 , I 5
5
Table S Isolation results of different parts of thalli
0.8mol/LNaCl 0.8mol/LNaCl 0.8mol/ LNaCl 0.8mol/LNaCl 0.8mol/LNaCl 0.2
0. 7% 0. 7%
1% 1% 2m L
pH 6.5 6.5 6.5 6.5 6.5
3.5 3.5 3.5 3.5 3.5
26C 26C 26C 26C 26C
5 000 2 000 10 000 2 500 4 000
5 pH s
8
10~ 20 Bm, , )
I1- 4,5, 6) 10~ 14 . ,
4~5 s ,
2~ 3 , , , (4) (
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6
Table 6 Isolation results of thalli affected by bacteria and sea snail enzyme

1 2 3 4

1% 2% 2% 2%

1% 2% 4% 2%

1% 1% 1% 1%

1% 1% 1% 1%

pH 6.0 6.0 6.0 5.4

+ + + + + + + + + ++ + +
++ + P+ o+ o+ o+

2.9
7
7 ,
PESI , 20C
No. 2 1% NaCl+ 4mmol/L
NaHCO3, 800Ix, 20°7C, 20
s ,No.3 No.4
6 6
No.6 No.7, 3 2
( I- 4) )
7
No.1 , No. 2~ No.7
11 Plate 1II
3 [P
2: 11
’ 3~ 6
) @) ( 215 (2 ( 2.2; (3
( 2.3 ( 2.4 (2.5 pH ( 2.6); (4

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www
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7
Table 7 Culture results of Sargassum fusiforme protoplasts

(|
I 0.5m PESI 20C 121 12D 2 0001
) 0. 5m PESI+ 1% NaCl+ 4mmol/ L 3.20~ 3.23(3 ) R
NaHCO320°C 121 12D 800lx ;4,10
PESI+ 1% NaCl+ 4mmol/ L 3.23 s ;
3 0. 5m NaHC0,20C 12L 12D 800k 3.27 . 3 4
4 0. 5m PESI+ 1% NaCl+ 4mmol/ L 3 s
NaHCO;20C 121 12D 800Ix 4.1 2 4
> 0. 5m N]:ESCI;2 12%"2&(1:;; 4121;1 Oéls/oldlx 414
6 0. 5m PESI+ 1% NaCl+ 4mmol/ L 515 6 5. 25
NaHCO;20C 121 12D 800Ix ’
0. 2mol/ I,NaCHZPES], ) 3.4
7 0.5m it (2¢g OI’!)IL 33 )
0.9mol/ L , 1 000r/ min, 3 s
P > > P
5 P P
[1] , 1994 ( ), 125~ 132
[2] , 1988 ,2:82~ 85
[3] , 1962 , 84~ 86 ()
[4] Butler D. M., et al., 1989. Isolation conditions for high yields or protoplasts from Laminaria saccharina and L.
digitata (Phaeop heeae ). Jourmal o Experimental Botany, 40: 1237~ 1246.
[5] Fisher D.D., & A. Gibor, 1987. Production of protoplasts from the brown alga, Sagassum muticum ( Yendo)
Fensholt (Phaeophyta). Phycologia, 26: 488~ 495.
[6] Kloareg K., J. et al., 1993. A nobel method for extracting protoplasts from large brown algae. Journd of
Experimental Botany, 44: 1587~ 1593.
[7] Kloareg B, & R. S Quatrano, 1987. Iwlation of protoplasts from zygotes of Fucus distichus (L.) Powell
( Phaeophyta). Plant science, 50: 189~ 194.
[ 8] Kloareg B, et al., 1989. Mass production of viable protoplasts from Macrocystis pyrifera (L.) C. Ag. (Phaeophyta).
Plant Sciene, 62: 105~ 112
[9] Mejjad M., et al, 1992. Protoplast isolation, development, and regeneration in diff erent strains of Pilayella littor alis
(L.) Kjellm. (Phaeophyceae). Protoplasma, 169 : 42~ 48.
[10] Saga N., et al, 1986. Protoplasts from saweeds: Production and fusion. Beh. Nova Hedwegia, 83:37~ 43.
[11] Saga N., &Y. Sakai, 1984. Isolation of protoplasts from Laminaria and Porphyra. Bulletin of the Jap anese S cientif ic
Fisheries, 50: 1085.
[12]  Wu. S., 1988. Isolation and culture of protoplasts from Undaria pinnatifida (Harv.) Suringar. Jour. Ocean.

Univ,. Quingdao, 18: 57~ 65.
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THE ISOLATION AND CULTURE OF PROTOPLASTS FROM
SARGASSUM F USIFORME (PHAEOPHYTA, SARGASSACEAE)

Wang Sujuan, Sun Y unlong', Ma Lingbo and He Peimin
(Shanghai Fisheries University ,Shanghai 200090 )
(China Polar Region Institute, Shanghai 200129 )"

ABSTRACT Protoplasts from one species of brown alga Sargassum fusiforme (Harv.)
Setchell had been obtained with the application of wall degrading enzymes. The internal
factors and external conditions of the isolation of protoplasts , such as kinds and
concentrations of osmoregulated reagent, kinds and combinations of enzymes, isolated
temperature and pH, time of material collections and part of thallus, are definited now.
Having been cultured for 3 days, some protoplasts regenerated celkwalls and divided into
two cells. Sixcell calluslike celFmass was also obtained after being cultured for 6 days.
These results are good basis for further culture in large scale. The application of marine
bacteria on isolating vegetative cells of these alga is reported in this paper.

KEYWORDS Sargassum fusiforme, Protoplast, Isolation, Culture
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