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Cultural conditions for the production of extracellular f-galactosidase by Lactobacillus sporogenes, a spore forming lac-
tic acid bacterium, were investigated with shaken flask and jar fermentor cultures.

The fermentation medium giving maximum S-galactosidase yield was found to consist of 1% lactose as a carbon
source, 1.5% peptone as an organic nitrogen source, 0.2% ammonium sulfate as an inorganic nitrogen source, $.8% am-
monium phosphate dibasic as a phosphorus source, and 0.05% potassium chloride and 0.001% ferric chloride as mineral
source.

Optimal initial pH of the medium was 7.0 and the highest enzyme excretion was observed after 40 hours of cultivation
at 37°C. In this experiment, the 500m! conical flask containing 50-200m] of medium was shaken at 140 strokes per minute
with 7cm amplitude in a reciprocating shaker. The maximum enzyme value attained was 38 U/ml of the culture broth
which was found to be slightly higher than the highest intracellular enzyme activity (30 U/ml) observed after 24 hours of
incubation.

In the fermentor culture, the fermentation profile was shown to be similar to that observed in the shaken flask experi-
ment. But the maximum extracellular enzyme activity was 45 U/ml to be even higher than the value obtained with the

shaken flask culture.
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Table 1. Composition of basal medium

Ingredient Content (%)
Lactose 1
Peptone 1

Yeast extract 0.5
K:HPO, 0.25
CH,;COOH - 3H;0 1
Ascorbic acid 0.1

Sterilized at 121C for 15minutes after
adjusting pH 7.0.
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Table 2. Effect of various carbon sources on

the synthesis of the extracellular -

galactosidase
Carlzoln (yi(;urce Final pH (O(;,)ellt)gg(l)im)}inzyn(l% j\:ﬂt)ivity
None 9.2 2.78 0.01
Dextrose 7.1 3.56 0.78
Galactose 8.1 4.25 2.18
Lactose 8.3 5.53 5.19
Lactulose 8.1 5.88 4.78
Maltose 6.8 4.78 0.23
Saccharose 6.6 1.41 0.07
Cellobiose 8.6 4.23 0.33
Mellibiose 8.3 4.28 0.75
Dextrin 8.9 3.17 0.07
Starch 8.8 3.35 0.08
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Fig. 1. Effect of lactose concentration on the
formation of the extracellular S-galac-

tosidase.
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Table 3.Effect of organic nitrogen sources
on the production of the extracelu-

lar B-galactosidase

Cell yield Enzyme Activity

Organic nitrogenF )
sowee(199) T PHODac6grm WD)
Peptone 9.0 5.83 5.85
Casitone 8.9 5.32 4.07
Casamino acid 9.0 4.13 5.68
Proteose No.2 8.9 5.39 4.23
Proteose No.3 8.0 4.87 3.39
Soytone 8.7 5.42 5.11
Lab-Lemco 4.8 4.12 0.01
Beef extract 8.4 4.78 5.15
Yeast extract 8.9 6.21 3.03
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Fig. 2. Eeffect of peptone concentration on the
production of the extracellular B-galac-
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toned th4] FEHE A& A= Fig. 29k 2

HArtelld 742 52 S44840

r

o] peptone 1.5%
& ¥l

=3} Jactose 1%, peptone 1.5% % A 7}3F 7]
ol =] F-rlAasle] GoE A} Er 2l
(NH,).SO. & ala w54 #Hrl, 1 338 3E
gk A3l Fig. 3ol FEA|5]el Q&= nlol ro] F3
Agle = 0.29% H7HA)

[
Z
0
1%
o
LO,
o
(U
_l
N
i
B
e,
1o
o ON
fir :lf“



62 FARRIY I
S e 10 10
X 100 o =
3 tfe—o >0, | §
x - —_— <
2 80 al
© ) -
S o oy ———————. 4 !
g 60 “/A/A \A i 5%%5 .H
s | &
[ ] —~
3 40 SR
e | 9
o ) d

0 0.4 0.8 1.2

(NH.) :SO. concentration(%)

Fig. 3. Effect of (NH,):SO. concentration on
the production of the extracellular #-

galactosidase.

A el 2|&t P-galactosidase 4§ Akoll B3F AFA
zpeol odubxlo B lx|E= 733]:,_%_ HeodFa ¢l
© 1}, Ramana Rao2l Duttat Streptococcus

peptone ©]2]2] growth

QTS Sk 2

thermophilus 2] 73 %+

factor® beef extractZ

of F-ol] #}-83%t L. sporogenesi= § A4 Akoll 5
3t growth factor B §F3}A) ofske

Table 4. Effect of inorganic nitrogen sources
on the production of the extracellular B-

galactosidase

Inorganic mtroger% nal pH Cell yield Enzyme Activity

source(0.2%) (OD at 660nm) (U/mib)
None 8.5 5.75 6.45
(NH.) : SO, 7.0 5.96 7.68
NH.NO, 8.2 4.35 6.23
NH,Cl 8.4 5.45 1.94
NaNO, 8.8 5.36 4.24
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Table 5. Effect of phosphorus sources on

the production of the extracellular

PB-galactosidase

Phosphorus

Cell yield Frnzyme Activity

source(©.2520) T P ODat660nm)  (U/m)
None 5.3 5.30 0.45
NaH,PO, 5.6 5.78 3.06
Na;HPO, 6.5 5.24 5.81
Na.PO, 5.7 4.45 4.61
K,HPO, 7.5 5.47 7.13
KH,PO, 7.2 5.79 6.43
(NH,).HPO, 7.9 5.58 12.3
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Fig. 4. Effect of (NH,) :HPO, concentration on

the extracellular B-galactosidase synth-

esis.
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Table 6. Effect of minerals on the produc-

tion of the extracellular Zgalacto-

sidase

e Lt i 5 T Eoe b
None 75 505 1558
MgSOTH:O 0.0 6.9 5.2 9,86
MnSO4HO  0.02 7.8 5.12 8.29
NaCl 0.3 75 5.91 9.5
KCl 0.1 7.2 550  18.12
CaCl, 0.02 6.6 45 1268

FeCl6H,0  0.001 7.4 5.26 17.53
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Fig. 5. Effect of KCl concentration on the pro-
duction of the extracellular B-galacto-

sidase.
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Table 7. Composition of the main culture

medium
Ingredient Content (%)
Lactose 1
Peptone 1.5
(NH,) 2SO, 0.2
(NH,) ,HPO, 0.8
CH,COONa 3H.0 1
KCI 0.05
FeCl; 6H.0 0.01

Autoclaved at 121C for 15minutes after

adjusting pH 7.0.
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