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BHRAL0.8 %L 44 B R-101+0. 1% H 4785 R-10+0.5 mol/ L ##EBE+10 mM CaCk -
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e FW, & 7/ 60.3%; T 248 2 5T 4R AERKRBFEH QK M4H CPW +DPD 35K
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R , , pH 5.8, CPW ,  KH:2PO4 27.2
mg/L.KNO3101 mg/L.CaCl> °2H20 1 480 mg/L .
= , MgSOs °© 7H20 240 mg/ L. CuSO4 ° 5SH20 0. 025
, mg/L, KI 0. 16 mg/L, pH 5.7. CPW-9M
; MES, pH 5.7.
, s , . 0.22 *m
) pH 5.7(
R-10. R-10 Do
1.3
, , 1.3.1 10 ~ 20
min,  70% 30s,  10%
25 min, s
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1.1 30 mg/ L+ 7 mg/ L, pH 5.8) ,
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gangzh @163. com. ~1.0 h. 10 mL
ROk 3R B AT b A HFE T 5 B A (nyhyzx07- (pHS5.7) . (40 pm) 2 h
007); Fv5 44 13115 TAZ 5 87 E (2007ZDKG-05). i ) 300 i 10
$ 20090516 mL s 50 rpm 5 min,
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’ 2 mL CPW-9M
mL CPW-21S(C 21% )y
2 HIL 1)
. ’ [4
3 ., ,
SASS. 1
( /mL)=5
/5X 16X 10*X ; [ /(g
*FW)] = X /
(W=9%) CPW W=0.1%
Evans Blue , . 14L
, 1 L Evans Blue
3,
= ( /
)X 100%%.
3 [ 5l
2.1
06J45 2
[51
, R-10 ’
[6] . 1 , ’
1% Macerozyme R-10  0.5% R-10 .
0. 8% Cellulase Onozuka R-10+0. 1% R-10
, 2
, 3.52X10° /(g ° FW),
60.3%,

2 » 1.5% Cellulase Onozuka R-10+0.3 %
R-10 , 2
. 2.2X10° /(g ° FW),
63.7%,
1

Table 1 Effects of different concentration of enzyme solution

on the yield of coty ledon protoplasts

0
/% /% /X106 (g FW)1 s
1 0.5 0. 89cde 22.3de
1 0.3 1.70d 29. 0d
1 0.1 1.82c 37.7he
0.8 0.5 1. 45¢cde 26.3de
0.8 0.3 3. 4b 43.7b
0.8 0.1 3.52a 60. 3a
0.6 0.5 0.82de 19. Oe
0.6 0.3 0.83de 25.7de
0.6 0.1 0.71e 30.0cd
:9 10 mM CaCh ° 2H,0+0.7 mM KH, PO4+0.5 M

+0. 1% M ES, 2 h,

2

Table 2 Effects of different conentration of enzyme solution on the

yield of hy pocoty ] protoplasts

/% /% /X106 © (g FW) s
2 0.1 1.17 49.3he
L5 0.5 0.78al 42. 3¢
L5 0.3 2.20a 63. 7a
L5 0.1 1.23¢ 53.0b
1 0.5 1. 73b 51.0he
1 0.3 1.03d 46.3bc
1 0.1 0. 64d 32.7d
:9 10 mM CaCh ° 2H,0+0.7 mM KH, PO4+0.5 M
+0. 1% MES, 18 h
2
3, 6d
b
2 2
. 8 d
(60.3%) (3.52 X10° /(g *FW))
, 10 d
4d ’
;8.10.12 d )
) s H 6 d
1~4h
16~24 h
4 . 1-2h ’
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) , 2 h +0.1% MES CPW )
6
3.52X 100 /(g * FW), .
’ 4
. 16 ~18 h . Table 4  Influences of different enzymolysis time on the proto-
, 18 h plasts
6 o
2.20X 10 /(g FW), ° ’ /h /X100 ¢ (g FW)! /%
’ 1 1.7%c 36. Oc
o 2 3. 52a 60. 3a
3 3 2. 41b 50.0b
) . 4 1. 36¢ 25.7d
Table 3 Influences of different seedling age on the protoplasts
16 1. e 24. 3d
/d /X100 - (gFW)! /% 18 2. 20a 63.7
6 2.5% 42.0b 20 L. 63b 55.3b
3. 32a 60- 3 % 1.37be 43, 0c
ig i“;gb ;;'gt’ ;3 0. 8% +0.1% R-10, 10 mM
- ¢ - CaClp * 2H; 0+0.7 mM KH,PO4+0.5 M 0.1% MES.
14 0. 53¢ 18.3d
6 2. 20a 63. 7a 2
1.77 48.7b . 1.2 .
0 - e 29 Te (0.3~0.5 mol/L) .
12 0.52d 17.0d
.2 0.8% +0.1% R-10. 10 mM ’ ’
CaCly * 2H20+0.7 mM KH, PO4+0.5 M 0. 1% MES. ’ o 0.5mol/L
6
2.4 , 3.52X 10
/(g FW) 60.3%;
6 o
, . , CaCla , 2.20X10 /(g FW) 63.
0
. MES pH 7%. )
m, 0.8% +0.1% R-10+10 .
mM CaClz *2H20+0.7 mM KH2P0O++0.5 M
a 4.50¢ 100.00
i 100} 90.00 z 3.00 7 70.00
=7 3.50} 80.00 i L 460.00
ggi 3.00f 0.0 w5y 20 {50.00 £
% B ol 60.00 = é 2w 200 40'00 =
Ses o] 50.00 & € o I 140. =
N aw 1000 % L 1‘(5)3 130.00 £
m = X LOr 30.00 & 22 100}
SES Loof 20.00 = EIERS 120-00 §
g 0.50f 10.00 e hebt 110.00
= 0.00 1 L 1 1 1 = L L L L L
03 04 05 06 07 08 % = 0.00 5351705 0607 08 000
BB IE Osmolarity/mol = 1. BT Osmolarity/mol = L.
1 2

Fig. 1 Influences of osmolarity on the cotyledon protoplasts

2.5
2
. . 3X 3
5 , 18 %0.25 % CPW-
21%CPW- , 1 000
rpm s
;500 rpm s ;
800 rpm .
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Fig. 2 Influences of osmolarity on the hypocotyl protoplasts

. , X 1005 b. ,» X 100.
Fig.3 Isolation and purification of mesophyll protoplast s of
orange-heading chinese cabbage

Note: a. Protoplasts before purification, X 100; b. Protoplasts after purification, X 100.
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+ 800 rpm 5 min, , ,
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b o o
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Table 5 Influences of purification wndition on the cotyledon protoplasts .
° b
/% /1 ° min-! /min /X105 < (gFW)1 /%
18 1000 9 0.40e 8.7 ° ’ ’
18 800 7 1.30de 17.7¢ ° ’
18 500 5 1.93d 27.3cd ’
21 1 000 9 0.97de 31.7¢ R
21 800 5 8.53a 63.7a [14] [14]
21 500 7 5.33b 41.3b ° ’
2 1000 7 1.43d 21.7de (0.3~0.4 mol/L)
2 800 9 4.80b 48.3b , (0.8 mol/ L)
25 500 5 3.67c 25.0d , , , 0.5~0.7 mol/
2 L .
) 21% ,0.5 mol/L
CPW- +800 rpm 5 min .
3 .
~ ’ ~
’ N o
b Al b b
3 21%CPW- +800 rpm 5 min,
b o
(9] 4] )
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The Proplast Isolation and Purification of Orange-heading Chinese Cabbage

WU Yunxia's ZHANG Lu-gang', ZHANG Huaming', FU Wenting', XU Yu-jian', GUAN Qing-hua’
(1. College of Horticulture, Northw est A gricultural and Forestry University, Y angling, Shanxi 712100, China; 2. Park River system
of Taiyuan, Taiyuan, Shanxi 030002 China)

Abstract; Protoplasts of orange-heading chinese cabbage were isolated from cotyledons and hypocotyls. The
different factors affecting the protoplasts yield and different methods of purification were investigated. The
best enzyme solution of cotyledons contained CPW salts, DPD medium, 0. 8% cellulase R-10, 0. 1% macer-
ozyme R-10, 0. 5 mol/L mannitol incubated at 27 ‘C for 2 hours. The protoplasts yield was 3.52 X 10°/ (g
FW) and the viability was 60. 3% under the condition. The best enzyme solution of hypocotyls contained
CPW salts, DPD medium, 1.5% cellulase R-10, 0.3 % macerozyme R-10, 0.5 mol/L mannitol incubated at
27 ‘Cfor 18 hours. The protoplasts yield was 2. 20X 10°/ (g FW) and the viability was 63.7% under the con-
dition. Moreover, the best protoplasts purification method was rising method with sucrose isodensity centrif-
ugation at concentration of 30%, with the. centrifugal speed of 800 rpm, and the centrifugal time of 5 min.

Key words: Orange-heading chinese cabbage; Proplast; Isolation; Purification; Viability
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