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Morphological and Physioclogical Properties of Interspecific Electrofusants,
Bacteriocin Producer, from Lactobaciilus sp. JC-7 and
Lactobacillus acidophilus 83
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Abstract

Interspecific fusants were made from the cells of two strains of Laciobacillus genus, a streplomycin
resistant Lactobacillus sp. JC-7 and a kanamycin resistanl L. acidophilus 88. The morphological and
physiological properties of the fusants were examined by determining bacteriocin productivity, acid—
producing activity, ability of carbohydrates utilization and three imporiant enzyme activities. The
fusants produced a bacteriocin against indicator strains and fusant No. 1, 4 exhibited a larger inhi—
bition zone compared to that of L. acidophilus 83. B—Galactosidase, phospho—B-galactosidase, lipase
activities and resistance to NaCl of Lactobacillus sp. JC—7 were better than thaose of L. acidophilus
88. Fusant No. 3 and 7 exhibited excellent lipase activilies, Protease activity and acid productivity
of L. acidophilus 88 were hetter than those of Lactobacilius sp. JC-7. Protease activities of all fusants
were higher than those of parental strains, and especially fusant No. 5 and 7 exhibited excellent pro—

teolysis ability.
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Fig. 1. Bacleriocin activity of L. acidophilus 88 {A) and
fusants (B) against indicator L. helvelicus CNRZ
1096.
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Fig. 2. Acid producing ability of parental strains and
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Fig. 3. Growih test of parenial sirains and fusants at
various temperature.
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Table 1. Carbohydraie [ermenting ability of parental
strains and fusants

Carbohydrates sources

Strains
Sac Lac Man Mal Fru Glu Sor
Lactobaerllus  ++ ++ ++ ++ 4+ ++ +
sp. JC-7
L. acidophilus ( Y- - () =+ -
Fusant 1 - - (+) {(+Y (+} -
2 (—0—) - - +) (+) (+} -
3 + - - (+) o+ (-
4 - - - () (Fy Yy -
& + - - (+) (=) (+} -
6 + - - (] + () -
7 (+y - - () + (+}y -
3 + - - )+t () -

=+ very well growth, +. growth

{+) partial growth, -" no growth

Sact saccharose Lac lactose  Man' manmose
Mal: malloso IFru: Frictose Glu: glurose
Sor. sorbitol
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7§} 2 Fusant 8& Lacrobacillus sp. JC-734 &
Abgje,

LHebnh Lzl

Fig de 4 ¥.5o] Lactobacilius sp. JC-7=pH 3~
7, pH 9¢) A = = 28t 3 L acidophilus 882 pH 3~7,
g~119 4 =5 & 2ot 58 FF5L Lactoba-
ciliug sp. JC-72 kA& whebdd pH 9 ofabell = 2
AlepA] gk

NaCl L4

EETS 32 NaCl 3= vk i 4 EE
Z 3 Fig, 5ol 4 X5 2 A3 Lactobacillus sp. JC-T&
10% F=rA| = AZS vy o I acidophilus 882
19% A =H) A5 AJAL Yot §3Se 2 Ro)
EHER o A Alke] ?ﬂ Z3 e} Tusant 62 L. acido-
philus 883 frAl% A& 2elvh

O'j'_'_,

B-Galactosidase Y phospho-f-galactosidase
activity

29§33 A f-galactosidase ¥ pho-

10

oD

pH

Tig. 4. Growih test of parenlal strains and fusanis al
various pH.
-~ Lactobacillus sp. JCO-7 -&- L acidophilus
@~ Tusant 3 -M- Fusanl 8

~al#g e - AER

15

Cancentration of NaCl{%)

Tig. 5. Resistance to NaCl of parental strains and fu—
sanis.
- Lactobacidius sp JC-7 —a- L, acidophilus
~@- Fusant 3 —M- Fusant 8

spho-B-galactosidased] &A1& Heslr] 93 g
FA77AA AEAF T e e ATd o
Loluenized cell® 7HEeo] 4843 =3 5l¢l ). Table
el B A" vE 5 75 AL 4o
Al ualcl 2% Fusant 62 &40 L acido-

Table 2. B—Galaclosidase and phospho-B—galaclosi-
dase activily of parental sirains and fusanis

B-Galactosidase Phospho-B-galaclosidase

Slrains aclivity (nmol)” actrvity{omol)!!

Lactobaciflus 338 0

an JC-7

L. acidophilus 2163 17

Fusants 1 a8 13
2 1433 13
3 1281 10
4 280 3
b 1511 10
6 1973 23
7 1305 18
3 1731 22

nSpeciﬁc activity was expressed as nanomaoles of o-mit-
rophenol liberated from ONPG per miligram of enzyme
protemn per minule
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philus 88 d-59F 7| 2] w234 vpehget =g Eﬂ
2} 5%F2] phospho-B-galactosidase T4
BFet T BT BAde] Wbl ol A
= FLactobaciliusel <812 @T57} phospho-P-galacto-
sidase &4 o] o3, B-galactosidase FAle] =rhe B

FEMNAE d=Fs o)k

Protease activity

pFEg g9=s 2 E7)7) Z912] protease®Ad
4 A X% A=), Table 364 2} 32o] L aadophilus 88
] Lactabaeillus sp. Jc—mrq- Aol o, 28

HiEeEs o npand 22 24e veon 53
Fusant 72] protease &A1& =d52] 4] 9] 2uf o]
2t w5kt o)) 22 27 Back 5] protoplastH-3F
2.2 protealytic activity?} S48 #87E dodvhe=
BN E dAEEo

Lipase activity

ZadFsl 359 lipase TAE FHET A=
Tahle 44 Jebi v}, Lactobaciilus sp. JC—?—C'—T o]
L. acidophilus 888t} &9k 32 Fusant 72 Lactobacil-
fus sp. JC-7 75 Rl 22 lipase &4l viehf el

Table 3 Proiein activity of parental strains and [u-

sanls
Protease Protease
Strams activily Sirains aciiv Ly
(ug /1) (ng/mn"
Lactebacilivs 11 416 Fusant 4 19,775
sp. JC-7
L. acidophilus 13.315 5 23 339
Fusant 1 18.371 G 18652
2 20056 7 31719
3 14101 8 19045

1
) Tyrosine conlen!

Table 4. Lipase activity of parcnlal sirains and fu-

sants
Lipase Lipase
Stramns aclivity Slrains activily
(units/ml- (units/mD"
Lactebaciiius 3000 Fusant 1 2,59
sp. JC-7
L acidophilus 1,751 5 2.992
Fusant 1 1.216 3] 2.03
2 2.333 7 4011
3 3,615 8 1072

YOne unit was definded as the amount of enzyine that
produced lumole of free faily acid per minute

FEo ¥e 8 duiga gald A3 o 1243
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Fig. 6. Pholographs of L. acidophilus 83(A} and Lacto~
bacillus sp. JC-7(B).
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[Mig. 7. Photographs of fusants No. 4(A), 5(B), 7(C) and
8(D). (ndicator bar Sum, ¥ 1,000
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Table 5. Cell size and capacity ol parenial sirains and

fusants
. Cell size
Strain - 3
Length(ihm) Width(ym) Volume(pm™)
Lactobacillus 04--08 01 ~02 0.002~0.02
sp, JC-7
L. acidophilus  1.3~24 02 ~04 003 ~02
Fusant 1 1.7~74 0.2 ~07F 004 ~1.5
2 09~1.7 0.2 ~06 002 ~0.32
3 1.2~35% 02 ~048 0.03 ~1.53
4 12-~-35 0.2 ~07 0.03 ~09
5 1.3~43 0.5 ~0.7 006 ~110
6 1144 0.25~-0.8 0.04 ~1.47
7 1.3~55 015~0.7 002 ~141
3] 14--3.8 0.2 ~0.7 003 ~0.98
MIIT R

2}t g7 AFel 4] micrometer & Al E A3 2 33
gt 472 Table 5 el et L acidophilus 889]
Lactobacillus sp. JC-7HT} 7] 0w §-3-5 o280
ErdRch A Ae] 2 plo2 el

o
il

£

A A e s B2 2 s g
2 91 electrofusion”| ¥l £H L F fusion® & 2]
Bate] 3l= 8 FA S48 B S Lacto-
bacilius sp. JC-7 22 &%} bacterocin 44 5] %
ﬁ-ﬁl' L acidophilus 887F¢) 5512 AA|sle] d& &

2 A=A, fAlH Ala B sl Bge e
3}‘33 "—}. 3T 2T Ae)da dAd e 9l
A Lactobaciilus sp. JC-70 L acidophilus 88380} B-
galactosidase, phospho-B-galactosidase, lipase®4d,
NaCl W4 5] &9k, A3 7l pHet 25 3
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