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Abstract In order to figure out the optimum conditions of protoplast isolation of pepper leaves and callus formation, we employed
true leaves of pepper cytoplasm sterile line 21A as experimental materials to analyze some influencing factors on isolation of
protoplasts and callus formation, such as enzymetic composition, enzymetic digesting time, low temperature pretreating , speed and
time of centrifugation for protoplast purifying. The results showed that a great lots of protoplasts could be obtained by enzymic
dissolved in the CPWwith 9% Mannitol, 0.2% PVP, 0.1% MES, 1.0% Cellulase, 0.5% Macerozyme and 0.2% Pectolyase and
incubated on constant temperature shaker with 50 r/min at 27°C for 4 h , prior to pre-treating for 12 h in 4°C. In the process of
purification, increasing rotating speed for short-time centrifugation will facilitate to yield the protoplasts the best rotating speed and
time would be 800 r/min for 8 min. The purified protoplasts cultured on KM8P medium containing 6-BA would come out with the
first cell division after 48 h incubation and with visible micro callus after one month later.
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(1990) 1) FH Jit A= 5 A4 it & 52 AHE 11 =5 “Polima’ Jfd Jit
FEPEASE PRI 645 21 H 5 s Sakai %5(1996)i# it
JEUAE AR AR B MR AR I N R DR R
DR 2N E 2P vl AN (2002) LLHE |
T S BT MRS 0] B MR 2 A4 A+
LRSS G, AT 4 MEMEABTHRAR, HFIEER
W Js s i R AR AR A R A, A
45(2005) 3% 15 T AL #3525 ‘Ogura’CMS  H 5 4 il 52
A e

S e BT LG, BB AR AR RIS
WA T S e, ] S A TR AR o
TR AR, R, HEr, B RAIMY
7 /b5 ) FH AN [ SBRA A 1 — ie F0 VR kA4 R
AT IR A AR B 2lidh, FFIRTS PR AR R bR 1) HRE
(Donato et al.,1989; Jeon et al., 2007; il HH %%,
1997), i A FH BN Mo STV EAN B SO BT IR
A2 AR PRI IR P A0 i A LA o ARG 1 FH R
L HEEAT R 20A TCW T IR 20 8 JsU AR o
P, NI 22 DR 32 0 6] T A Bk 73 38 7 R (1) 5%
Wi, JEHEATRIIRIRG T AL, A R BN
A O AR R R P A A B A B e 4 o A
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B A RAR BT HEA TR U B, L5 A = e
BEAREE 2). JFUE TR B 2 TS TR
Wt JCHEEIE 4°C FAL 12 h I & i vl ik ok
(7.04+0.33 a)x10° cells/g FW, 7ETMALEE 24 h 5 Jfi 2k
Tk R A%, 1A (2.56+0.32 d)x10° cells/g FW.
Ak B 3o R e A AR S LTS B SRR AT
B, ACFERTI, RSS2, i
FE TR L FE PR S iR, TR R T AR A
o T B AL RN R P FE K, AR B2 3 TG
WA TG, FEE MK, BEmAERE > 2 e dE 5
A TR 1 40 B A8 A

Tablel Influence of enzymic components and concentrations on the yield of protoplasts

FERZH B LTUE R (%) BIHT (%) T (%) SRR I ] (h) J5UA 5 45 (x 10° cells/gF W)

Enzymic components Cellulase (%) Macerozyme (%) Pectinase (%) Enzymic dissolving Yield of  protoplasts  (x10°
time (h) cells/gFW)

EC1 1 0.5 4 6.19+0.02 b

EC2 0.5 0.25 6 5.43+0.03 ¢

EC3 0.25 0.1 8 3.28+0.12 e

EC4 1 0.5 0.2 35 6.42+0.20 a

EC5 0.5 0.25 0.1 5 5.87+0.10 bc

EC6 0.25 0.125 0.05 7 3.72+0.13d

VE: [FIZVES AR 7 BERORTE 5% K E 22 B2

Note: Different letters in the same column indicate significant difference at 5% level
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2 ARIRIRAEBE(4°C )0 5 A AR P 1 S i
Table 2 Influence of pre-treatment in 4°C on yield of protoplast

Titab #R IS 17] (h) JEL A A (x10° cells/gF W)

Pre-treating time (h) Yield of protoplast (x10° cells/gFW)

0 6.42+0.20 b
12 7.04+0.06 a
18 4.65+0.082c
24 2.56+0.06 d

T B 5 AR RER R TE 5%/KF B8 e
Note: Different letters in the same column indicate significant
difference at 5% level

1.3 ARG BSOS R AR AR = & (F R

A THEMEAN T R 21A ISR T A el
VEJE, ML A B 6.42x10° cells/g FW, Ji
A AR AR o AN [ 159 0o B T R 20 B T 0] Jig 2 o 1
FERREIR (R 3), B LSRN (500 r/min),
7E 6~10 min Z[a], JRUAR SR = ik Bl A ) K T 1
I, B AR AR 5 FEARAE B VA G $ i B0
4 800 r/min, fE 6~10 min X Ja], J5iAEmAAre &
i N ) R T, H AR SR B A 0V IS 2R
42, L0 8 min (RS 102 B0 ik
F&im 42 1,000 r/min I, Jg AR A B8 B I ) S
B, FERIUY R AR .

1.4 RAGHRFERK
B THAE 4°C F WAL 12 h, I 28 1%4T
Yt 2 W +0.5% 29 17 i +0.2% L e lig Wit « ok yg Fnadifh,

e 3 BV T R 30 I A o) SR A A B ) S R

Ja AT AR KA ) IR AR AR (] 1A), Bi 9740 48 h,
RAFE—Wr 24K 1B). 1T 3 JARMTIHE R, K36
1IN 1 mL ke aRdt, 3 MR-y T8 ot
T HATR SR, 4 H I P HR BT DL 1 43 4 2 (]
1C), R HEB Ry MR IOL IR, WG
CIE/SG
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P 1 BB A oA o B 8 5 K R 44U B
d AL AR AR T B Bk C il
;D AR
Figure 1 Isolation and culture of protoplasts true leaves of
pepper (Capsicum annuum L) and callus formation.
Note: A: Purified protoplast; B: First cell division; C: Micro
callus; D: Callus

Table 3 Effects of and time of centrifugation on the yield of protoplasts

B (r/min)

Speed of centrifugation (r/min)

9.0 05 18] (min)

Time of centrifugation (min)

JEUAE B 4 (< 10° cells/gF W)
Yield protoplast (x10° cells/gFW)

500 6
500 8
500 10
800 6
800 8
800 10
1000 6
1000 8

3.58+0.10 f
4.32+0.14 ¢
4.67+0.18d
6.13+0.22 ab
6.28+0.18 a
5.94+0.10 b
4.91+0.33 ¢
3.74+0.17 f

VE: Bl J5 AN A TRERORTE 5% K E2ER R

Note: Different letters in the same column indicate significant difference at 5% level
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HH T 40 R , o A A S VR s A o R A
T E RS T AR A R RS Aok Hr, &
B3z T 5 R R A (5 e B R 2 5 i
1998; F -1 HUNIXSF5 W7, 2002). J5i A= A4 b 45 (7] %
B4 2002; HEHAAE 2005; JKEN4E, 2008). RAE
MG (Nyman et al., 1993; Wallin et al., 1993) A iz
fE# Ak (Jeon et al., 2007; 14 5 M55, 2009) 55 5L fik
WHIFIE o 1T 3RAT R A I ) 10 2 BT 2 St A o A
BRI S STtz —, BARCH IR Z ik
SRy B 3RAT ), AR FEAS RAEAT 15 Ol H e gk
FF KBS T U o oS i 1 S A A o A A4 o) 12
TR Z REMEW, GRS, SRR,
AME AL J A RS T R SR S . &
A LEBAM L CAT R 7 N IR RS A AR 2
B A AR, I 3R AT A0 2 4 A AR R AR S
J¥ i (Donato et al.,1989; Jeon et al., 2007; fii%
45, 1997) 0 ASHBFUR BB F R ilkdt, 7E5r 88
Ji AR AR RO IL A TR PO A B, 5 A 4
B SN ) UG 5 R4S T doe A OO Ji A o
Oy B4, JEAEMLIERE L1937 @ er, Hot
FUEE R R RS AR BT RS 7 AR AR R 3R 45 25 58
T A

UEAh, SR A IR SR AT I A ST R G (0
Peo JBUEFUARLG AR TATERAS, fEfa g
AW BB T, TR RS MTUREDY, BEEOR L R 40
MUFTHEIEAE Rrh kA EEAEH .. 24, HiR%
YEW T ORI AR oA Rl G o4 R 4 B R e AN

AMRE (Yang et al., 1988; Xue et al., 1995; #Z/N4R,

2007). AR, H1 T BIOAUR AR A 5% — R U
WS SR, A ARAT R U A Rl BOAOR S
BUNRAE ROIRIE . AHETOR HIHR AN N 5Tk
AE RN LR B AR R, SRR T
CAARAG RGO 2B TR 70 15 4%
P, BRGSO Y s A A B RDARARAE R
MRIRAE REE T 1At
3 MR %
3.1 ¥kt

PEUMRL A BB B SR PE AN &R 21A FIAH
P PR 2R 218, HTL A AR e i et 7T B
BRI, T 2011 EFRMAEAET A R
REEBE s R, R B
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3.2 ER R R KL

FIFARFER 21B IAER S ANE & 21A $281, 50 d
Je R AR RIS . BB TAES b, H 75%
TR SR SR TR HEAT T 75 5 4 R S35 T 0 30
FER R 1/2 MS [AREE IR B, 40 B T R AL
JERCN A ZE AR BRI (2621)°C s JLIRGR
2 000~2 500 Lx, Yglrfia] 16 h/d.

3.3 JRAE B4 B A4tk

HUH % 40 d JCEE it 2 1 g, FARE R
HAUIE 1 mm 64055, BT AT 10 mL iR
50 mL .00, Parafilm 35/ 1, 78 27°C B 444
NRCE P PR IR L BEA (16 g/min). 2% (WIV)ET4ER
WitE, 1%AEEAT 1% E 0T R 73 0% T CPWO(F 9%
H R ) P R R A, Ph 5.8, i JE KA,
4°C{f4¢. CPW9 Jj(CaCl, . 2H,0 10 mmol/L,
KH,PO, 0.2 mmol/L, KNO;s; 1.0 mmol/L, MgSO;, -
7H,0 1.0 mmol/L, CuSO,4 . 5H,0 0.1umol/L, KI
10 umol/L), #sHi 0.1%MES, 0.2%PVP. Flif, #R
o3 75 LIS AN [] LA PR 16 B 3 T 1) s % T e B2 1)
TARM (K 1).

IR G R S H 300 H Ew e Je Mg,
FHUEWAE 50 mL &LV 0y, 25 BIEWG ) CPWY
TR S UTVE B B AR JBAA, DR 2 IR
PR AR RS TR B0 LR, ARIGTE BB
KA LAl o, IR B 2 10° ANMmL JRZE
TR B o A A B E 2 AR W
(1992)/ 77, HE 3 K.

3.4 JRAE AR IR R A R T Ak

P Al 3 T o T SR AR RTE TR IS
6-BA 1] KMgP 15775 I, 15(26+1)°C MARE 4614 F K
R JZ 5 TRl AT 85 9% . 18 3 mL &7 TH 5%
LI IR AT N E H AE 60mm (13 IR L,
Parafilm 3111, fF 28°CERT &4 FRE%, 2 Fa,
W H BRI 5 6-BA ) KMgP WA R R 5T
BRI, DARRRE A2 40 B AT 10 2 o R0 BRI H R 1
R
YF STER

) PR AT R S B SEIR T AT A5
WA B, 5SS, 0B XIS
FHB HRR R AR AR, SR 1E S #E D
LIl B A IR SOA
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