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Summary: The aim of the research was the evaluation oflytfmo activity of selectedBacillus sp. strains
depending on the source of fatty substrate andbatéen time. Strains dBacillus pumilus presented the highest
activity on the medium with tributyrin, and the lest on the medium with addition of Tween 60. Theshactive
were strains markedvl, A115 and G8, and the least activéw3. Bacillus subtilis G2 strain showed similar
activity to the most active strains Bécillus pumilus. Compared activity amonBacillus cereus showed that the
strain markeds10 was liberating the highest amount of pmoles df/fatids on the medium with tributyrin and
Tween 60. Bacterial strain mark@86 produced the highest amount of fatty acids on omadiith Tween 40 and
Tween 80Bacillus mycoides G3 showed 2-3 fold lower activity than found in ca$dacillus cereus strains. The
last analysed strairBacillus firmus, confirms that extracellular secretion of lipas@the most intense on the
medium with tributyrin, Tween 40 and Tween 80, #melleast intense on the medium with Tween 60.
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Lipases, defined as hydrolases of glicerol est&€@s3H.1.3, are the enzymes of high
catalytical potential. They catalyse the hydrolysend trans-esterification of
triacylglycerols, enantioselective synthesis, agdrblysis of a variety of esters. They are
produced by plants, animals and microorganismsyla€h the last group remains in the
centre of attention. Many bacteria have the abibityproduce them but the most important
in the process are the specieseudomonas, Saphylococcus andBacillus[1].

A wide interest in bacterial lipases is linked teeit role as biocatalysts in many
biochemical processes. They are used, among othgrsoduce detergents, food, paper,
pharmaceuticals and in the environmental protectidowever, according to data from
literature [1, 2] the microorganisms are varieddrms of their enzymatic activity, which
depends on the species of the microbes and theriogitconditions (eg pH of the growth
medium, temperature, source of nitrogen and presehtipids in the medium). Therefore,
bearing in mind immense application abilities ofcrobiological lipases, there has been
research done in order to find new strains, abkeytdhesize significant amounts of highly
active enzymes.

The aim of presented research was the evaluationthef ability to synthesize
extracellular lipases by select&dcillus sp. strains isolated from the natural environment,
depending on the source of fatty substrate.

Materials and methods

The objects of the study were the following 10 bdetstrains:
- 5Bacillus pumilus strains marked as11, Tw3, A115, G4, G8,
- Bacillus subtilis G2,
- 2Bacilluscereus strains marked a96 andG10,
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- Bacillus mycoides G3,
- Bacillusfirmus Tw4.

The source of fatty substrates in the growth mesére 10% solutions of the
following: tributyrin, Tween 40, Tween 60 and Twegh The cultures were maintained in
Erlenmeyer flasks of 250 c¢neapacity containing 50 chof the respective growth medium
and placed on a rotary shaker for 15 days 8€3The cultures were introduced with an
inoculum of density equal to E = 2 (standardizethvthe use of a spectrophotometer)
obtained from the 48-hour culture on a nutrienthoro

Samples for the analysis were collected after 28 4nd 15 days of culturing and
centrifuged for 20 minutes at 4000 rpm. In the oled supernatant the extracellular
lipolytic activity was determined by means of titom towards the same substrates
previously added to the growth medium (the propeaitment). In the control treatment the
supernatant was replaced with water. The amoulibefated fatty acids was estimated by
titration with 0.05 M NaOH solution against 2% pb#phthalein as an indicator, and
calculated as a subtraction between the propetmezd and the control treatment results.
The result was presented as the amount of libefateales of fatty acids.

Results

In the presented paper 10 bacterial strainBadillus kind were screened, within
15 days, for their ability to synthesize lipolygnzymes on the growth media containing
different sources of fatty substrates. The obtairesdilts proved the variety among tested
Bacillus strains in terms of extracellular lipases produttaccording to the source of fatty
substrate in the growth medium.

In extracellular lipases biosynthesis the mostatiffe source of the fatty substrate was
tributyrin (Fig. 1) in case of all the strains. Theghest amount of fatty acids on this
medium was liberated by tHgacillus cereus G10 strain and amounted to 97.5 umol, and
the lowest amount (13.125 umol) was liberated by ¢train Bacillus pumilus Tw3.
However, the other strains & pumilus under study liberated much more of fatty acids
which ranged from 30.625 to 50 umoles for str&dsandM1, respectively (Fig. 1).
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Fig. 1. The influence of tributyrin on extracellulgpases production by selectBdcillus strain

The growth medium containing Tween 40 as the fatflystrate also turned out to be
a favourable medium for extracellular lipases putitun. In this casé. subtilis G2 strain
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produced the highest amount of fatty acids (34 @@®I) followed byB. cereus A96 and
G10 strains (31.875 and 29.375 pmol respectively) Bngumilus G4 and G8 strains
(30 and 31.25 pmol). The least amount of fatty s liberated by the following strains:
B. firmus Tw 4 16.25 pmol and agaB. pumilus Tw3 14.375 pmol (Fig. 2).

100
a0
30
70

fatty acids [pumol]

N

R
ARRRERR

B, nmpeiades B. firmus

[ns]
oy
3
o
=
o

B. prumilus B, subtilis

|IM1 OTw3 HBAIIS BG4 BGE BGz BHAS% HBGI0 HBGSE Tw4|

ig. 2. The influence of Tween 40 on extracelllilpases production by selectBdcillus strains

F

Tween 60 appeared to be the least favourable smfrdbe fatty substrate in the
biosynthesis process of the extracellular lipaSég lowest values of liberated pmoles of
fatty acids were obtained in case of all the sgaihen compared with the other fatty
substrates. The amount of liberated fatty acidsmeasigher than 30 pmol (Fig. 3).
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Fig. 3. The influence of Tween 60 on the productibextracellular lipases by selectBacillus strains

The last source of fatty substrate under study e@m80 was promoting extracellular
lipases production. During the experiment the moagbrous strain wa®. subtilis G2
liberating 33.125 pmol. The amount of liberated jiafdatty acids fluctuated around 20 in
case of other strains. However, the lowest amowste obtained for the following strains:
B. mycoides G3 andB. pumilus A115 and amounted 15.625 and 15.0 pmol, respectively

(Fig. 4).
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Fig. 4. The influence of Tween 80 on the productibextracellular lipases by selectBacillus strains

Summary and conclusion

Conducted research proved significant diversityveen particulaBacillus strains in
terms of their lipolytic activity, when differenbsrces of fatty acids were considered and
enabled to conclude that:

1. Biosynthesis of lipases catalysed Bwgcillus strains was the most intense on the
medium with tributyrin, and the least intense oe thedium with the addition of
Tween 60. It proved that biosynthesis of these emzyis the reaction induced by the
lipids.

2. Taking into account all of the sources of fattydacihe most vigorous were the strains:
Bacillus cereus G10 and A96 and the least vigorous wBscillus pumilus Tw3.
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OCENA AKTYWNO $CI LIPOLITYCZNEJ Bacillus sp. WYIZOLOWANYCH
ZE SRODOWISKA NATURALNEGO

Streszczenie:Celem podjtych bada byta ocena aktywnigi lipolitycznej wybranych szczepéBacillus sp.
w zaleznosci od zrodia substancji tluszczowej oraz czasu inkubaBiczepyBacillus pumilus wykazywaty
najwickszy aktywna¢ na podiau z tributyryry, a najmniejsz na podiéu z dodatkiem Tween 60. Przy czym
najbardziej aktywne byly szczepy oznaczdng, A115 i G8, a najmniejTw3. Natomiast nalecy do tej samej
grupy co Bacillus pumilus badany szczepBacillus subtilis G2 wykazywat zblkona aktywnd¢ do
najaktywniejszych szczep6wBacillus pumilus. Poréwnugc pomidzy sola aktywnd¢ Bacillus cereus,
stwierdzono, 4 szczep oznaczon®10 uwalniat najwécej pmoli kwaséw ttuszczowych nazywce z tributyrym
oraz Tween 60. Z kolei szczéy96 najwiecej pmoli kwasow tluszczowych wytwarzat nazpakach Tween 40
i Tween 80.Bacillus mycoides G3 wykazywat 2-3-krotnie mniejazaktywndé¢ niz stwierdzona u szczepéw
Bacillus cereus. Ostatni z badanych szczep®acillus firmus potwierdza, 2 wydzielanie zewsgtrzkomérkowych
lipaz najintensywniej przebiega na padioz tributyryry, w nasg¢pnej kolejndci na podigach z Tween 40
i Tween 80, a najstabiej napavce z dodatkiem Tween 60.
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