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Study on the Production and the Culture Condition of Cholesterol
Oxidase from Bacillus megaterium SF0O41
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Abstract

A novel strain of SFO41 producing a large amount of cholesterol oxidase as an extracellular enzyme isolated
from Korean salt fermented foods. The sirain was identified as Bacillus megaterium based on morphological,
cultural and physiological characteristics. Experiments were carried out 1o optimize the condilion of cholesterol
oxidase production using B. megaterium SFO41. B. megaterium SFO41 was shown to give the maximum yield
of cholesterol oxidase in the medium containing 2.0% glucose, 0.5% yeast exiracl, 0.03% MgSO, - 7H20, 0.02%
K=HPOy, 0.2% NH4NOz and 0.2% cholesterol. The optimum culture condilions, temperature, inttial pH and
agitation speed were 30°C, 7.0 and 150 rpm, respectively. The enzyme production reached a maximum level at

24 hr of cultivation (2.37 U).
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Bacillus megaterium SFO414] 2%+ Cholesterol Quidases] A4 =

Table 1. Choelesterol degrading ability of isolated microor—-
ganisms (rom traditional fermented foods
¥

Strains Cholesterol degradation (98)
SFSE0 344
SFH&0 86.9
SFCI1 5.9
SIruis 348
SIR171 80.8
SFQ3T2 90.5
SIFAR02 B36.6
SFG211 867
SFP35 865
SEQO41 96.8

SFS, sait-fenmented sea-squirts; SFH, salt-fermented herring
roe; 3FC, salt-fermented clam; SFU, salt-lermented urchin;
SFR, salt-fermented crab; SFQ, salt-fermented squid: SFA,
salt-lermented anchovies; SFG, sall-lenmented gills of fish;
SEP, salt-lermented pollackroe; SFO, salt-termented ovsler.

o

Cholesterol 8l 5-<] 7} 5% 75 SFQ41 F5=
Afe b Adalg zalgh A3 Table 23, Gram 984 OM
224 2EAL ggier] UAZAE YA4stdct Catalase
A8, oxidase AJ3 A oF4, VP A8, methyl red A8, mdole
Al A A, gelatin G 3}ga} AR e o] EA]sko),
e Tl ibE o] 8815 20, urease AP A S4 0.2 1)
eltc}, Glucose, arabinose, xylose, mannitolg #4240 8
Arhetdd S 42 A4 skl Bhagl o] 842 2281 A
#}H{Table 3), glucose. [ructose, maltose, sucrose, cellobiose

= arabinose 5-5 ©]-£8}51 2}, trehalose, erythritol, dul-

Table 2. Morphological and physiological characteristics
of isolated sirain SFO41

Morphclogical characteristics
Form Rods
Size 05~1.0x16~25 um
Grram stain +V
Mability -
Spore formalion +
Physiologocal characteristics
Catalase +
Methyl red test -
V-P tesl -
V-P test (below pH 7.0
Indole production
Starch hydrolysis
Gelatin hguefaction
Ulihzation of citrate
Hydrogen sullfide production
Gas from glucose
Urease test -
OF test Fermentation
Oxidase test +
Mgment production -
Optimum growth temperature 25~35°C
p 4.0-~-10.0
Acid [rom glucose +
Growth in 5% Na(Cl d

11 . .
+, positive! d, weak; -, negative.

P+t

A alef &4 405

Table 3. Carbon utilization of isolated sirain SFO41

Carbon utilization
Cellohiose + 1
Diextrin
Trehalose
Arabinose
HRaffinose
Kylital
Arbiutm
Erythritol
Dulcitel
Ribose
Maltose
Galactose
Adonitol
Rhamnose
TI'ructose
Manmtol
Inositol
lucose
Kylose
Sucrose
Sorbitol
Lactose
Melibiose
Methanol
Ethanol
Glucosamine
GGlveine
Salicine
Succinate
Gluconic acid
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=+, positive; d, weal, -, negative.
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Fig. 1. Effect of temperature on the cell growth and choles-
terol oxidase aclivity ol B. megaterium SFO41.

Afrer bacleria were cultured in a cholesterol medium at. various
remperalure for 24 hr on the shaker, cell growth and cholesterol
oxidsae activity were assayed. The choleslerol medium is com-
nosed of 0.1% cholesteral, 0.5% veast extracl, 0 0001% eSOy
rH O, 0.025% MgS501-7Ha0, 0025% KHPO,, 0.1% NHaNOGa.
C—, Cell growlh, @—e, Aclivily.
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Fig. 2. Effcct of injtial pIl on ihe ccll growth and cholesterol
oxidasc activity of J.. megaterium SIFO41.

After hacteria were culiured 1n a choleslerol medium at varicus
wnthial pH at 30°C for 24 hir on Lhe shaker, cell growth and cho-
lesterol oxidsae activity wore assayed. The cholesterol medium
is composed ol the same as Tig. 1.

O—, Cell growth: @—e, Activily

Activity (U}
Cell arowth (600 mm}

00 ' ! L . 0.0
0 50 100 150 200 250 300

Shaking speed (rpm)

Fig. 3. Effect of shaking speed on the cell growth and cho-
leslerol oxidase aclivity of BB, megalerium SFOAL.

After baclenia were cultured m a cholesterol medium at various
shaking speed al 30°C for 24 hr on the shaker, cell growih and
cholesterol oxidsae activily were assayed. The chelesterol me-
dinm is composed of the same as IMg, 1.
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Fig._ 4. Ellecl of cholesteral conceniralions on the cell growth
and cholesterol oxidasc aclivity of B. megaterium S5FO41.
The bhacteria were cultured in the cholesteral medinm sup-
plement with various concentralions of cholesterol. Cell growth
and choleslercl oxidsae achivity were assayed The cholestersl
medium 18 composed of 05% veast exlract, 0.0001% FeSQ,
H:O, 0025% MgSO. THO, 0.02326 KHPO,, 0.1% NITL,NO..
—0, Cell growlh: @—e, Activity.
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dium chloride, ammonium sulfate, ferrous sulfale, calchum
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=
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chloride® 371+ 7% cholesteral oxidase®
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Table 4. Effects of various inorganic compounds on Lhe cell
growth and cholesterol oxidase activity of B, megaterium
STF041

Concen— - s

. Cell growth Activity

Incrganic compound tria(;s?n 600 mm) (U/mL)
0.05 356 1.56
0.10 353 1.60
Ammonium nitrate 0.15 3.34 1.65
0.20 3.68 1.86
030 3.77 1.44
0010 3.01 144
Dipotassium hydrogen 0.015 aal 159
hosohate 0020 3.34 1.90
pRosp 0025 356 1.77
0.330 357 1.59
0.05 296 1.60
0.10 368 1.70
Sodium chioride 0.15 375 1.60
0.20 376 1.54
030 334 1.49
010 3.89 1.49
Ammonium sulfate 0.20 5.7 1.69
° (.30 3.49 1.45
0.40 320 1.30
0.01 3.58 1.69
: - 0.02 382 1.83
Magnesium sulfate 003 387 101
0.04 302 1.74
0.001 3.90 0918
Ferrous sulfale 0002 425 12l
) 0.003 443 1.51
0.005 118 1.19
0.005 3.72 1.04
. 0.010 368 1.20
Calcium chlonde 0.015 390 149
0.020 338 1.33
None 329 1.43

The bactera were cullured at 30°C Tor 24 hr in a hquid medium
containing 0.5% yeast extract, 01% cholesterol, Cholesterol
oxidase activity of the culture supematant was determined by
Richmond’s method,
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Oplmum cullure conditions, temperature, mitial pH and agita-
fion speed were 30°C, 70 and 150 mm. The cholesterol medium
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