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L2.1 BREREET RN T 35°CIRKIZH
2~4 h,Wilal4ER 0.5 h #iEdE 1 WK, R BiRM FH5 016
FELDAT b BTG B IR W W R T OB 7R 28~ 30°C 1 YL IR
BT, 24 h FiREF R BB THBEN YA
PR MS BRI 1 K. UHIR R 7 4K
fa R B AN T AR B A A

L2.2 #JNFrREAREMSE BN TE S E
Fr, P 10 mm TR, LA 1.0 g 3 FIBA 9
AT LN 15 mL B 5 B TERK B+,
7E 30°C RS AME T , WA 3~7 h, 8% 5 300 H i Wi
JERREREETHILAIIREE . 7E 1 000 r/min 2514 F &L
5 min, % F#. fIIA 5.0 mL 13%CPW %E3 , M Al & 14
TEL 5 min, F EiE. B 1.0 mL YE. DALF4E KAk
JE R B H 5 IR R Rl A ) Dy 5 ) R A SR
RABERR R, 7 4 HE 3 K FIERELREGE D.
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Table 1 Factors and levels of orthogonal experiment
K% Factors
A B C D
K AU REE SRR BE ep iy Tt A P 1)
Levels Cellulase Pectinase Mannitol Enzymatic
concentration concentration concentrations hydrolysis time
/% /% /mol + L1 /h
1 0.7 0.5 0.3 3

2 1.0 0.8 0.5 5
3 1.3 1.1 0.7 7

1.2.3 AR JRA R AR SR ECR 41
RS R RS B R AR BRI B 1 B T4
TR L HE AR E D A A DU R T A 9 R R AR
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JEARE ARPE T A S R A R R G B X R
S 3 WBCESIME . F 0. 1% FR 4T s ot B A SR A
Yt 7 BB WSS, B R G R EA S K
JR AR AR, 0 SR DR A B A A ORI Y ) DR A R AR
FEARYE AR AT i B AR E R A &R . R
A AR B/ g = DU R 7 A% N R A= AR/ 4 < 10" X F B
REH IR A RARYE 51/ Yo = EL& 1 R A A - &/ JR A i
R X100%,

L2.4 BNFriRARENLaL % EdRgadid g5
A JER A SRR PSR PR R T T i — 2B Al A - R AR
B 5 W AR AR 4 A R R 1690.18%6.20%0.22%
24 YWk FER BEME VA W L 7E 1 000 r/min &4 T B .0
5 min, i T2 BERE B B O MOPE AR 18 s GRS 11 IR
A FRAR AT AE RERE IS MR 5 13% CPW 22 [ , W e f) 40 JHG
REBIAER. EE LIRS E 2 K,

L2.5 BNFrRARENES RA PEGH pH-R
Ca"" FF A A Kaifb)5 MR B 2.0 mL £
2 6 cm FYIEFRILA, S8 N 2. 0 mL PEG @&
W (pH 5. 6) , 34 i3 i ¥% 3, i J5 AR o 4 B 17 W 38
BE, R JE# 1k 15 min, 2218 i A pH 10,2.0 mL
0.08 mol/L CaCl, ¥ ¥, % 18 & ¥ ¥% % 10 min. Jil A
5.0 mL 13% CPW Y% ,7E 750 r/min &[> 5 min, % |

TR RULTEY A CPW SRR E Z 3k 2 WRHATHSR.
2 HBREHMH
2.1 JEAE BRI B B IE ST S B A 2R

MR 2 ATLUE Y, JRAE B B A% KO P B AR
2 Re>Ra >Ry >Ry B RSB T A A 0 25 6 B
MRILAEEA A B CDr o RIS A B R B4
KPP B2 R"™>Ra" >Ry >Ry, BT AT K4
T RA A B IR IE IR A AR ABC
Dyo fhULRTHn s A B R B RS i RN R E
H BB, 24 H 58 B e B B I 4 R R 2 2 e 2R A
I 36 RSB A S5 1A iy 6 i 1 5 224 H 8 ok B A v i IR
A AR U 2 2R K T WAL 2 Tl LE R AR TS 3l He AR B
PERR SRR o EA B 15 2 R A B A B B R I SR AR
RIS AR .

HIZ% 3 AT, BRI B 51, H 5% Bk BE g e et
(R FIET 4 2 g o BE X 7™ AR A I 0 R A o TR LA B 3
Wiy o BT 55 P g R R B > £ A 2K g e J3E > il
fpit [ > RIR B E . BB N ABCD L WELR
SAERMAIREER 1. 0%, RILHEWR 0. 80, H EREE
WeBE g 0. 3 mol/ L, Fgfg 1] J 3 h i, AT LIRS A TE
JEAE A A KR A i
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Table 2 The results of orthogonal experiment and analysis of cucumber protoplast isolation
K% Factors
o A B C D JAE B A B %?ﬁﬁﬁiﬁﬁﬁiftg Jﬁﬂiﬁﬁi?-ﬁﬁ
No T E R B SR 1 il e H Rk [y A | Protoplast volume Vibrant protoplast yield ~Protoplast vitality
’ Cellulase concentration Pectinase concentration Mannitol concentrations  Enzymatic hydrolysis /1064~ « gm1FW /1054~ « g~ 1FW /%
/% /% /mol « L1 time/h

1 1€0. 7) 1(0. 5) 1€0. 3) 1(3) 8.0 5.88 73.50
2 1€0. 7) 2(0. 8) 2(0.5) 2(5) 7.7 5.59 72. 60
3 1€0. 7) 3D 3(0. D 3(D 6.3 3.05 48. 41
4 2.0 1(0. 5) 2(0.5) 3(D 8.9 5.67 63.71
5 2.0 2(0. 8) 300. 7 1(3) 6.9 4.93 71. 45
6 2.0 3D 1€0. 3) 2(5) 8.2 6.91 84. 27
7 3(1. 3 1(0. 5) 300. 7 2(5) 6.8 3.54 52.06
8 3(1. 3 2(0. 8) 1€0. 3) 3(D 7.5 5.24 69. 87
9 3(1. 3 3D 2(0.5) 1(3) 7.8 5.69 72.95
k1 7.3 7.9 8.0 7.6

k2 8.0 7.4 8.0 7.6

k3 7.4 7.4 6.7 7.6

R 0.7 0.5 1.3 0

k1’ 4.84 5.03 6.01 5. 50

ks’ 5.84 5.25 5.65 5.35

ks’ 4.82 5.22 3. 84 4. 65

14 1.02 0.22 2.17 0. 85

T ok FER SRR R PR BB KOP T8GR FOR B IR B B A K TP B2 . KR BE 1 AR TR AR = 45 K 7P 80 R 30m B 1 R AR TR 7= i 45 7K PP 39 8

IR .
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Table 3 Analysis of variancee 1'{3[5[@%[%75(2,%/[,\)5&%?&5’-@&&%& 1 éj%)%)ﬁ@fﬁ"ﬁ%
W WATAH & Hy  F Sk Mgk (B 3-Q), B L 20 0 VR BE T AR

FERBLE 2. 601 2 1301 66.368  0.003 TEAEEF ;16 0 Wk B REREV W 4lifb 5, B O AR B 2%

Cellulase concentration

R WA, B4R UtiE /b (B 3-) ,22 Yo REWEMR TS
Pectinase concencraion. o+ 0O S HE O i b R A SR A R R A AR L 4 K 3
Manmiﬁflfrf’aﬁons 9. 009 2 4.504  229. 833 0. 001 (E 3_@) ;24 % ﬁ#gmg%mﬁ,ﬂs%’t\}ﬁ ’ 1%’%“ E"J?ﬁ'mﬁ

st T, B B B B 4 (B 3-@) , AR 8 Y R A=
Buaymatic bydroysis ime 0 W00 SREL RO g/ B ISRk % BRSBTS A

iaé 0,05 5 00 FLT 520 %6 B AR B R R R B TR
it e x4 TEEERENREE RESLRZN
Total Table 4 Effects of different concentrations of sucrose on
BEIER B 12. 612 1 purification of protoplasts
Correction of the total TR SR I L R R
2.2 JRAE IR B W B LA B I Sucrose concentration/%  Protoplast volume/4~  Vibrant protoplast yield//*
TR 0T AL B & R TEIEACSE B, PR b 16 53108 4.9X108
WTBE LI H R B A BT — R, I 2 18 6.5 106 6. 2106
PR R AL PR A R AR 2 7 %108 7 15106

LAt 20 i 4 A AT IR 0 15 2 TR A AR Y » ¢ 1o o100
MR 8.6 X10°4/ g, & 1 W R AR TR AR (B 2) $0&: N ot Corio

7.2X10°4 /g, JE A B PR #7107 83.72% ., BT LA AT DL45
i, A B, C Dy 4 A 3R B N4 7 7 DR AR B AR i) e A1

Hae.

B3 FAEBEBEREGUFIFEERRE
TR N D16 % .©18% .20 % . @22 % .®24 %,
Fig. 3 Different sucrose density purification by protoplast
Note: Sucrose concentrations are )16%,218% ,®20% , ®22%,
®24% respectively.
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W B 2aifb i BA T i IR A iR #EAT PEG file
J& S TE BANEE T MR R 5 2R THR R A B R RS
H1ZR 5 A1, PEG ¥ BE7E 4006 i 8R4I o 7 J AR R A
A R fom , PEG WREE R 509603k 2, PEG ¥R EE Ry 30%%
B 5000 ¥ BERBUR 4, PEG ¥ BE O 6006 il & R e MK
A REJRE R PEG HIYR BE S 30 %6 B KAR , 25 5 B 3R I AR

1 RPEHFEERE
Fig.1 Not dyed protoplasts

Wz RRANRERE SRR AN REAR A , 31 A2 B R K B R , R T A
Fig. 2 Dynamie protoplasts AR s PEG WREE N 50 Y6 , e BE (RS » A IR s A B

2.3 JRAEFRR A g R
13 4 I 3 A1, F 20 %0 Y REMA MR 20 AL AU RR:
B 4 B0 JE 15 B AY SR AE BRR 25 TS T B0 IR

11: PEG ¥ B2 60 0, ¥ BE K iR » JRUAE R4 ™
BAERTMELIFE R, R M2 L PEG ¥Ry 400 Rf A 2
R (B 4, JRAE B AR & 3R B
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Table 5  Effect of different PEG concentrations on ﬁﬁgﬁ%ﬁ%% ,ﬁm%ﬁﬁﬁﬂfﬁ?ﬁiﬁﬁ ﬁiﬁ% E"J%
the protoplast fusion rate STy A RTVREE 1. 0%, SRIRBEUREE 0. 800, H 8

PR RERRRER BT 0. 3 mol/L, BRI E] 3 b it BUR4 B 0 A
(,oncentratl(;l:) of PEG/ % Protoplast f;:lon rate/ % E‘i%ﬁ:}‘%?ﬁ"ﬁl lﬂ?ﬂ@jﬁﬁ(;&fzﬁﬁﬂ H‘@@m§>gféﬁ?{‘
0 3 il 2 > P A P 1) > R e R B 5 L e {2 6 HEA T3

50 24 T2 AR AR S B 8. 6 X 10° A/ g, A 1% 1 i A Ji

60 8 REEN 7.2 X10°4/ g, JEAE RS 1108 83.72% .

Tk e B A B 7 R A kAt 3 20 %0 JREARE VS VR
AR Sl A BOR B b, 19 B BLE ) IR A TR AR RCE
7.1X10°4~/g; i PEG B3Rl & 1053 5N i 1 R
A SR RRLE B PEG MR BE R 40 %0 BT SRl & R R,
AhE N 320,
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Fig. 4 Protoplast fusion

Study on the Optimal of Separation, Purification and Fusion Conditions of
Cucumber Seedlings Cotyledons Protoplast

DENG Hong-mei, MA Chao, WANG Ying
(College of Chemistry and Life Sciences,Guangdong University of Petrochemical Industry, Maoming,Guangdong 525000)

Abstract; Taking cucumber seedlings cotyledons as materials, the effect of different enzyme concentration, osmotic agent
concentration,enzyme solution to time on protoplast yield and activity with orthogonal experiment were studied; and
different concentration of sucrose protoplast purification and different PEG concentration on protoplast fusion rate were
discussed. The results showed that cucumber seedlings in cotyledons containing 1. 0% cellulose enzyme,0. 8% pectinase
and 0. 3 mol/L of mannitol in liquid enzymes mix enzyme solution 3 hours,would obtain the highest vibrant protoplast,
about 7. 2 X 10° pieces/ g, protoplast vigor for 83. 72%. When sucrose density was 20% the purified effect was the best,it
could get vigorous protoplast yield 7. 1X10° pieces/g; PEG concentration of 40% had the highest rate in the fusion,fusion
rate of 32%.

Key words: cucumber cotyledons ; protoplast ; separation; purification ; fusion
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