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ABSTRACT

Protoplasts of both strains were produced by lysozyme digestion at 30°C for 180min. Both strains
were treated with 404g/ml of lysozyme in 30mM Tris-HC! buffer( pH 7.5) containing 10% sucrose at
the late logarithmic growth phase. It was found that the efficiency of protoplast formation was high at
30°C and pH 7.5 by measuring the decrease in absorbance. Optimum concentrations of sucrose Ca?*,
Mg®* for protoplast formation were determined to be 15%, 20mM and 6mM, respectively. Hydrolysis of
cell wall and protoplast formation efficiency for L. plantarum showed better results than those for Leu.
mesenteroides. The resistances to antibiotics erythromycin and chloramphenicols were chosen as the se-
lection marker for the fusant between L. plantarum and Leu. mesenteroides. Production phase of proto-
plast in Leu. mesenteroides was also compared with L. plantarum in this paper.
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Table 1. The efficiency of protoplast formation of L. plantarum and Leu. mesenteroides at various growth

phase.
L. plantarum Leu, mesentercides
Growth — N -
phase Initial ORC Frequency Initial ORC Frequency
(hr) cells cells of protoplast cells cells of protoplast
(CFU/ml)* (CFU/ml) ) (CFU/mD (CFU/ml) (%)
5 5.0X 10 30X 10 400 3.0%10° 45%10 85.0
10 53%10° 40%10° 245 18.0x 10° 12810 289
15 11.5x10* 15.8% 10° 86.2 27.0% 10 106X 10° 60.7
20 90x10° 16810 813 400% 10 149X 10° 0
25 169X 10° 226X 10 86.6 166x10° 226108 0
a CFU:Colony forming unir, b ORC:Osmotic resistant cells
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Fig 1. The efficiency of protoplast formation
measured at 660nm from L. plantarum and
Leu. mesenteroides.
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Table 2. Degree of cell lysis® for L. plantarum and Lew. mesenteroides at various sucrose concentrations.

L. plantarum Len. mesenteroides
Sucrose - -
conc.(®) Time(min) Time(min)
180 240 20 180 240

0 0.00° 0.07 —0.01 0.00 0.035 —0.02
0.00 0.07 —0.01 0.05 0.085 0.00
10 —0.01 0.055 —0.01 0.00 0.065 0.05
15 0.00 0.055 —0.01 0.00 0.06 —0.01
20 —0.01 0.055 —0.02 0.00 0.06 0.65

aDifference in O.D.(660nm) at interval initial and sampling time

Table 3. Protoplast formation efficiency of L. plantarum and Lew. mesenteroides at various sucrose concen-

trations.
L. plantarum Lex. mesenterotdes
Sucrose

conc.(®) ORC? cells Frequency of ORC cells Frequency of
’ (CFU/ml)® protoplast(%) (CFU/mD protoplast(%)

0 19.7x10° 31.8 241 %10 91.9

23.2x10° 19.7 25.5%10° 15.0

10 17.1% 10 408 22.7x10° 243

15 29.4 %107 89.8 23.1%10° 99.2

20 11.6X 10 59.9 160X 10° 467

a ORC:Osmotic resistant cells, b CFU: Colony forming unit

* Initial cell number was 28.9X 10°for L. plantarum and 30 X 10% for Leu, mesentervides, respectively.
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Fig 2. The efficiency of protoplast formation of
L. plantarum at various pH.
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Fig 3. The efficiency of protoplast formation of
L. plantarum at various temperature at
660nm.

Table 4. The efficiency of protoplast formation of L plantarum and Leu. mesenteroides at various pH.

L. plantarum Lewu. mesenterides
pH ORC cells Frequency of ORC cells Frequency of
(CFU/mD)" protoplast(%) (CFU/ml) protoplast(%)
5.0 45%10° 31.8 64x10° 17.9
6.0 3.0x 10 54.5 33%10° 57.5
7.0 1.0x10° 84.8 33%10° 57.5
7.5 8.0Xx 10 87.9 2.7%x10° 65.4
8.0 50%10° 24.2 5.1%10° 34.6
9.0 64x10° 3.0 7.2%10° 17.9

a ORC: Osmotic resistant cell, b CFU: Colony forming unit

* Initial cells number was 6.6 X 10° L. plantarum and Lex. mesenteroides 7.8 X 10°

&2 vpeb glct( Table 5).
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Table 5. The efficiency of protoplast formation of L. plantarum and Leu. mesenteroides at various tempera-

ture.
L. plantarum Leu. mesenterotdes
Temperature - - -
€c) ORC" cells Frequency of ORC cells Frequency of
(CFU/ml)® protoplast(%) (CFU/mb protoplast(%)
25 14.5x 10" 89.6 99% 10 30.8
A 102%10° 27.1 14.4 %107 89.9
30 10.0% 107 92.8 3.5%10% 75.5
37 40x107 97.1 11.0% 107 92.3
42 1.5x107 98.9 76X 10° 46.8

a ORC:Osmotic resistant cells, b CFU: Colony forming unit
* Initial cells number was 14.0X 10° L. plantarum and Leu. mesenteroides 14.3 X 10°

Table 6. The efficiency of protoplast formation of L. plantarum and Leu. mesenteroides at various MgCly

concentrations.
L. plantarum Leu, mesenterotdes
MeCl, - A -
Initial ORC Frequency Initial ORC Frequency
conce.
(M) cells cells of protoplast cells cells of protoplast
(CFU/mly (CFU/ml) ®) (CFU/ml) (CFU/ml) (%)
0 83x10° 167X 10 79.9 7.1%10° 1.9%10° 73.5
2.5 8.0x10° 7.1x10 1.1 5.1%X10° 1.4x10° 727
6 s.ox 10t 174X 10 65.2 240x10° 163 % 10° 32.1
10 48%10° 27.9%10° 41.9 200X 10° 12.4x10° 38.0
20 76%10° 1.0x10 98.7 53X 10° 13.8%x10° 73.9

a CFU:Colony forming unit
b ORC:Osmotic resistant cells

Table 7. Cell lysis degree’ of L. plantarum and Leu. mesenteroides at various CaCl: concentrations at 660nm.

CaCl, L. plantarum Leu. mesenteroides

conc. Time(min) Time(min)

(mM) 90 180 240 %0 180 240
0 0.035" 0.025 0.015 0.02 0.02 0.00
2.5 0.02 0.01 —0.01 0.01 0.02 0.00
6 0.01 0.01 0.00 0.015 0.02 0.015
10 0.04 0.032 0.02 0.02 0.02 0.00
20 0.025 0.015 —0.01 0.027 0.017 0.002

a Difference in Q.D.(660nm) between initial and sampling time

Fo] 70% AEZE v)28A Jeldel( Table 6). B35 tae 7] OD.<e) d3E A
CaCl= Ca** 2 protoplast®] HAste}l AW E& ool A4 A%E Holx 9kkeow, =3FF proto-

o] dgke Frd| L. panterum¥ Leu. mesente plast A% controld ZA$o 79% = Call,
roides ¢ dF 25 660nmollA] lysozyme *2] F 25mMell A 10mMe] s=Ee4= 656% N4 70%
35 Aot A9 vehdA] ook Table 7). & A5 2 protoplast E4E°] controldd #-$-vr} o}
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Table 8. The efficiency of protoplast formation of L. plantarum and Lew. mesentercides at various CaCl. con-

centrations.
o CaCl; L. plantarum Leu. mesenterotdes
conc. ORC" cells Frequency of ORC cells Frequency of
(mM) (CFU/ml)® protoplast(%) (CFU/ml) protoplast(%)
0 13.6%10° 78.5 169X 10° 52.8
25 21.2%10° 66.7 16.2x10° 54.7
6 17.0x10° 73.2 14.2x10° 60.3
10 18.2%10° 713 - -
20 57.0%10° 10.1 11.6%10° 67.6
a ORC: Osmotic resistant cells, b CFU: Colony forming unit
* Initial cells number was 63.4 % 10° L. plantarum and Lex. mesenterotdes 35.8 X 10*
4 doiA L. plantarum F5olv Q%S 74 U A e S dehsicH Table 9). Erythro-

Ao AR}, Leu. mesenteroidese L. planta
rum3F= 2e] 50%l4 60% HEE controld 7
2wt} CaCl, AH-¥%7F $71855 protoplast 3
Ago] Fssl A= A4S vieplislck( Table 8).
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xpaslo] L. plantaruma} Leu. mesenteroides?] fu-
sant?] Aw AEE AL A8t 9ok

& o

717 wrgel| F3ke] uv|YEE 288k Lactoba
cillus plantarum, Leuconostoc mesenteroides 75l
AE FPe ALAA S8 Jalo J2FAE
A7) 93 F5 sNFe] Wby g o]fstaa} 3o
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plast® AAA7)=d Ui T3 REF JEL
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198 Korean ]J. Biotechnol. Bioeng.

Table 9. The results of antibiotic susceptibility tested by agar diffusion method.

Antibiotics(ug/ml) L. plantarum Leu. mesenteroides L. brevis Ped, acidilactici
Kanamycin(300£8) R RO RO RM
Lincomycin(30048) R() RO RO RD
Rifampicin(100£g) R R R R
Erythromycin

150448 S S S S
13548 S S S S
7518 S S S S
1508 I I RO I
7508 I RO RO RO
1548 R R RO R
Streptomycin(100448) R R RO RO
Ampicillin
10048 S S S S

90Ls S S S S

SOLE [ I S [

10p8 R R RO R

Sug R R RO R
18 R R RO R
Tetracycline
30048 N S S S
27018 S S S S
15048 S S I S
30ug S S RO S
1548 I I RO I
e R R RO R
Neomycin(30048) R R I R
Chloramphenicol
30048 S S S S
27048 S S S S
15048 S S N S
3048 R RO RO RO
1508 R R RQ) RO
348 R R RO RO

*R: Resistance, I : Intermediate, S: Susceptibility.
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