J. Korean Soc. Food Nutr.
265(1), 150~156 (1996)

Y=g FHFH3 A

Lactobacillus acidophilus 882} Lactobacillus bulgaricus IFO
13953712 MEZEEIF2 KMo st HP

FHuf - 2™ - 2

Characteristics of a Interspecific Protoplast Fusant from Lactobacillus
acidophilus 88 and Lactobacillus bulgaricus TFO 13953

Young-Bae Jo, Hye-Jeong Kim, Sung-Koo Kim®, Hyung- Suk Baik and Hong-Ki Junf

Dept. of Microbiology, Pusan National University, Pusan 609-755, Korea
*Dept of Biotechnology and Bioengineering, National Fisheries University of Pusan, Pusan 608-737, Korea

Abstract

An interspecific fusant was made from the protoplasts of two strains of Lactobacillus genus
(streptomycin and lincomycin resistant L. bulgaricus and kanamycin resistant L. acidophilus 88).
The functional properties of the fusant were examined by determining bacteriocin productivity,
acid-producing activity, ability of carbohydrates fermentation and three important enzyme activities.
The recombinant strain revealed bacteriocin productivity. Acid production and B-galactosidase,
phospho- 8 -galactosidase, lipase and protease activity of L. bulgaricus were better than those of
L. acidophilus 88. Among fusants, B-galactosidase activity of two strains were better than that
of the parent strains but phospho-8-galactosidase activity remarkably lower. One fusant revealed
the improved proteolysis compared to that of the parent strains. Lipase activity of L. bulgaricus
was better than that of L. acidophilus but another fusant exhibited the highest lipase activity.
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Fig. 1. Bacteriocin activity from L. acidophilus 88 and
fusants against indicator L. helveticus CNRZ

1096.

(A) Fusant No. 7 (B) Fusant No. 9
(C) Fusant No. 11 (D) Fusant No. 12
(88) Lactobacillus acidophilus 88
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Fig. 2. Acid production during fermentation by L.
acidophilus, L. bulgaricus and fusants.
-@- : L acidophilus -O- : L. bulgaricus
-A- Fusant No. 7 -4-:Fusant No. 11

Table 1. Abilities of carbohydrate fermentation of L.
acidophilus, L. bulgaricus and fusants

Carbohydrate source

Strains

Lactose Maltose Sorbose Sorbitol

L. acidophilus - + - —

L. bulgaricus + — + -

Fusant No. 1 + - + (+)

2 + - (+) -

3 + - - ~

4 + - + +

5 + - + -

6 + + + -

7 + - - +

8 + - — -

9 + - + —

10 + - - -

11 + — + (+)

12 + + - -
+ ! Growth, (+) : Partial growth, — : No growth

Al F3sich §RFE FollA 6, 129 FF9 A4 =
FFES HE 5L FEHE 2] A2FAY L
&4 = elged, R a3 257} sorbitol S o] 2342 &
o= 213l 4, T TFE sorbitol-g W EA 7=
ez veht $gaA oA mdFe] JAse o

N2 P& Y58 4= glve AAE 4

BYUTFo UKo 0|XE HiASTo I

EAFot FHATE A& v = wioFLxe
g2 A EE7] ] YT E 44, 46, 48 = 50°CER
zt7) 2elste] wiekgt A3}, Table 29148} o] L
bulgaricus+ 50°CA A = vl2kg A& Bl o} L
acidophilus® 46°Coll A A-8-51A] £l ¢354,
7, 9 & 50°CAM = oF gt Y&-& viehlgon, diA
Ho 2 §¥FEL 2FF4 L bulgaricusd 717+2

$4¢ vehhsie,

BUTF YKol o|xl= =Y pHel FE

=) 2] 24 pHE 3~58 A3 wFiel §3
5 A& vl 29 pHY 438 HAEZ A}
(Table 3), L. bulgaricust- pH 304 2§ 8-S ¥ ¢
L0}, L acidophilus= pH 494 vl ek3t A-2-& e}
ysed, ¢35 1082 pH 4ol 2.3]8 2FFa
L. bulgaricus Bt} v] & ASE& Jehidc)

B-Galactosidase % phospho-B#-galactosi-
dase activity

275} §i-dFol i’ S-galactosidase ¥ phos-
pho-B-galactosidase®] 84-& A E3}7] 83 d+3
A 717 A& A7) g2 A4 Eelste] AEd o
£ toluenized cellZ &0 AABAL 23yt
Table 49l 412} 7o) L bulgaricus+ L. acidophilus B.

Table 2. Effect of temperature on the growth of L.
acidophilus, L. bulgaricus and fusants

. Temperature
Strains
4°C 46°C 48°C 50°C
L. acidophilus + - - -
L. bulgaricus + + + (+)
Fusant No. 1 + + - -
2 + + + -
3 + + - =
4 + + + (+)
5 + + + -
6 + + - -
7 + + + (+)
8 + + + -
9 + + + (+)
10 + + + -
1 + + - -
12 + + + -

+: Growth, (+): Partial growth, —: No growth
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Table 3. Effect on initial pH on the growth of L.
acidophilus, L. bulgaricus and fusants

Table 5. Protease and lipase activities of L. acido-
Dphilus, L. bulgaricus and fusants

Strains pH 3 pH 4 pH 5
L. acidophilus - (+) +
L. bulgaricus (+) + +
Fusant No. 1 - + +
2 ~ + +
3 - + +
4 - + +
5 - + +
6 - + +
7 - + +
8 ~ + +
9 - + +
10 + + +
11 ~ + +
12 -~ + +
+ : Growth, (+) : Partial growth, — : No growth

Table 4. 8-Galactosidase and phospho- 8 -galactosi-
dase activities of L. acidophilus, L. bulgaricus
and fusants

Specific activity”

Strains B -Galactosidase Phosphq- A-
galactosidase
L. acidophilus 995 4
L. bulgaricus 2112 41
Fusant No. 1 327 16
2 306 12
3 628 3
4 519 23
5 501 7
6 701 39
7 3019 8
8 1856 7
9 1399 58
10 228 3
11 1104 41
12 2231 6

1)Speciﬁc activity was expressed as nanomoles of
o-nitrophenol liberated from ONPG or ONPG~6-P per
milligram of enzyme protein per minute

t} B-galactosidase A& WA FHetod, 345
8,9, 11H& F 2@ F Ft A5 A4 $A& et
dz, §¢F 7, 1249 2FF Br} B-galactosidase
o] v} ¥ olyte}. Phospho-A-galactosidase ¥4
& 2359l L buigaricus?} L. acidophilus 2.0} Hoiut
21}, B-galactosidase A3 ol Bl sl A& wi-¢- @] =¥ A
olgic}. o)21% A= L bulgaricus’} B -galactosidase
¥4o] &I phospho- B-galactosidased] EAdo]
the Bu22)8 s dA e Aol $EFEE W
32 phospho- #-galactosidase?] &4do] wlv|3}% .

Enzyme activity

Strains
Protease(fig/ml)"’ Lipase(units/ml?
L. acidophilus 8.3 1.09
L. bulgaricus 28.2 3.82
Fusant No. 1 29.1 0.55
2 30.3 0.62
3 189 5.27
4 142 223
5 123 3.96
6 215 427
7 389 2.82
8 17.8 1.27
9 37.0 2.77
10 150 5.46
11 16.3 5.86
12 14.3 227

UTyrosine content
90ne unit was defined as the amount of enzyme that
produced lpmole of free fatty acid per minute

v §-33 ointe] R ¥k o3 84 & el
Ak

Protease activity

2FFe} g BE 7|7 F9) protease B4
< A3 A, Table 504 ¢ o] L bulgaricus?}
L. acidophilus Bt} Ao Eokor, 482 §3%
Fe F R2EF S AR 4 vy ot 7,99
TF+ LFF Br) protease B4 o] o Eteh. ol
78 7 343 Baek S-¢] protoplast §-3-2 2 proteolytic
activity7} SAE §EFF ddohs 2a23)% L
bulgaricus7} At Fol| A protease ¥4 ¢ 713 &
& FF F9 shiEle 22HSE A sk

Lipase activity

2 FF9) ¥ FFY lipase A HEF A3
(Table 5), dF<l L bulgaricus’} L. acidophilus
Ht} lipase @4 o] EteHd, 35 3,10, 11L& =
T 2t} o & 84& el

Q oF
i =

frAkFe] FFNE o] 480 2 protoplast fu-
sion”] % %} electrofusion & ¢]-8-3}¢3 protease ¥4,
lipase A, WA, WA §o) 4% L bulgaricus
¢} bacteriocing A= L. acidophilusE 3 AA
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< FHFEe] gy AAs AEs A A
A gdAd WAL, protease, lipase &4 & L
bulgaricus?’y L. acidophilus Bx} $<53bsich. L
bulgaricus+ lactose$}t sorbose ©18-3}1 21} mal-
tose®} sorbitol-& ©]4-3} 2] %8l vb4, L acidophilus
+ maltoseE ©]-&3} 3L lactose®} sorbosed ¢]£-3}#]
etk 35 7HedlA = 3,6, 7, 8, 1040 2T
o vtas EAS @A Ad o2 AxgAd e g
4 g%l o, sorbitol®] B¢ BEFAME HES
o] A3 viehx] efghgolx B3l §§5 4, T
ol W S&rtelo] St A2 ¥AE H
E37| 5 ohe AMAE o = o) Lactase ¥4
23F 2% EL f-galactosidase B4-& BH o,
phospho- 8 -galactosidase 84-& A2 gdond %

FEE tfd Aol UAA T 2FF} FAR AL
A4S ehligic}, el %ol key enzymel
2+-8-3} = protease, lipase 59 4 4= RdF9
¥A v $53 FEFE EA3
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