CHAPTER 111

MATERIALS AND METHOD

3.1 Materials

[
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Chemicals

Nutrient agar
Brain heart infusion (BHI) broth
D-+-Glucose anhvdrous

Potassium dihvdrogen phosph: lerck. Germany

Disodium hydrogen phnspl\&(ml
¢

(‘)& Merck. Germany

Ammonium nitrate (\@ :l E\(J Acros Organics. UK
Magnesium sultate :&;) | X Acros Oreanics. UK

5

I'crrous sulfate
Calcium Ch ¥(CaCl,) Merck., Germany
Manganese sultate (MnSOy) Merck. Germany

[“thylenediamine tetraacetic acid (EDTA) Merck. Germany

\).;) I'isher Scientitic. UK
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Hydrochloric acid (HCI) RCI Labscan. Thailand
Methanol RCI Labscan. Thailand
Acetonitrile RCI Labscan. Thailand
Trifluoroacetic acid (1TFA) I'1scher Scientific. UK Y'
Surfactin standard S1gma .f\ldrich.Sl.%\‘.US:\

Y—

Table 4: List of apparatus and instruments consumed dur? ycrimcnl;llion

Apparatus/Instruments

Petrr dish

Irlenmeyer flask with cap

Autoclave

A
Sermany

S

Incubator
Rotary shaker incubator

Centrifuge

QXttler Toledo. Germany

S

pll meter

& Merck., Germnay (column)

- Column: ’/.{% : \
:‘Q ol
- Detectoawviwle wavelene h@\'\f)

\ Binder. Germany

aser desorption/tonization — time  Bruker, USA

Vacuum oven
Matrix-assisi

of flight (MALDI-ToF)

1)(‘9 Agilent Technologies. USA and
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3.2 Methods

The procedures for both OFAT and RSM optimization are explained as below.

3.2.1 Culture maintenance and seed culture preparation A

was obtained

The organism used 1 this study 1s a local 1solate Bacillus sub’/T™p N \lhl(_

o N ' 1. | . _— : il
from the Microbiology Lab, Faculty of Science and TedRpology, fUniQersiti mangsaan

IS
nd RYintained at 4
intaine

'now@ga mto 50 mL of
4(

Malaysia. The latter was cultured on nutrient agar :

°C' For the seed cultures. 5. subtilis 3M from a

sterile brain heart infusion (BHI) broth me u\

(12.5). beef heart infusion solids (5.0). é ta Seﬁ}%'.
.Nd 1Rl |

chloride (5.0). disodium phosphate (

and 200 rpm for 24 h on a rotary

\
f\K

Lny
R
S
N
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3.2.2 Optimization of media composition

For this optimization experiment. the parameters involved were glucosg, ammonium

N
-{0
N~

o

nitrate. ferrous sulfate and manganese sulfate.

3.2.2.1 Inoculum preparation

Cooper’s medium as described by Cooper et N viggh coQ*oscd ol glucose = 40

Y

=

/1.. Na-HPO,; = 40 mM. KH-PO, = 3%

]
L -

M. MeSOy = 0.8 mM.

1.5 mM and incubated on a

CaCl> = 7 uM. EDTA =4 uM. 11-50_.\

rotary shaker at 200 rpm for 24%; D(‘.“
NER)

Ry

5, S My By ()nc-f:.wlor-::‘%w}( )@ilzuti(m study
\A N

One-facto
value for ire work on response surface methodology (RSM). The experiment was

performed by changing only one variable at a time while other variables were Kept at
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constant value. 'The parameters subjected to OFAT optimization were glucose.
ammonium nitrate. ferrous sulfate and manganese sulfate concentrations. Shake flask
fermentation was carried out by using Cooper’s media as well. though certain

concentration ol media components selected was varied according to the vl’lkﬂldl

design. In all cases. a 250 mL Erlenmeyer flask containing ,1%]1Ldld Was

inoculated with 5% (v/v) moculums and incubated at 30 °C in a rotargeaagker at 200 rpm

for 96 h. All experiments were carried out in triplicate.

ey
'.5‘3‘

¥

Suidin

-

IFor this study. shake flask fermentation als

the fermentation media. (011unlmtl®qc

according to the experimental dgsig laingd

~

'{tﬂlﬁ COO]')LI s media as
S

IﬂCd{&' omponents was varied

llh%q\m\'mus OFAT optimization
A 0

taining 100 mL of media was

study. In all cases. a 250 m\lﬁ
inoculated with 5% (v/v) 1n t& G

for 96 h. All experimentgsgver

30 °C 1n a rotary shaker at 200 rpm

Response s methodology (RSM) was employed to study the interaction among four

variables, W are ¢lucose, ammonium nitrate, ferrous sulfate and manganese sulfate

concentrations and their contribution towards surfactin and biomass production. A
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factorial central composite design (CCD) for four factors with replicates at the centre
point and star points was employed, which required 30 experiments. Table 5 represents

the range and center point values of four independent variables.

N3
S

Table 5: Ranges of variation for four independent \fariublcsvin RSM

\,

Factors Codes

Glucose (g/1.)
Ammonium nitrate (M) - ) (& ' .0C 0.07

IFerrous sulfate (uM) 200

D
N

Manganese sulfate (mM)
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3.2.3 Optimization of fermentation condition

[For this optimization experiment, the parameters involved were I‘crwzuon time.

S

inoculum volume and temperature.

3.2.3.1 Inoculum preparation

IF'or surfactin production. 5 mlL of freshly grq

inoculated mnto 250 mL Erlenmeyer l]alskw a 1ng |
‘%(’Si@l )Q{SM which composed of
0 oy

9
1111\&‘&1'141\1(); = (.05 M, MgS0y4 =
N

=§ uM. MnSO; = 1.64 mM and

wQh Bl roth culture was

)

11 @slcrilc imoculation of

y

modified Cooper’'s medium from medi:

olucose =

0.8 mM. CaCl, = 7 uM, ED|#

-,

incubated on a rotary shaker

' l; 4
3.2.3.2 One-facto &timc ((

The optimr2ation process for fermentation condition was carried out by one-factor-at-a-

time (OFAT) method where only a single factor was varied while the remaining factor

constant was kept at constant. The optimal level of surfactin and biomass production was
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studied by varying the fermentation time (24 h, 48 h. 72 h. 96 h. 120 h and 144 h).
inoculum volume (1 %. 5 %, 10 %. 15 % and 20 %) and temperature (20 °C. 30 °C. 40 °C
and 50 °C).

In all cases. freshly grown of moculum broth culture was il]WCd imto 250 ml

Frlenmeyer flask containing 100 ml of optimized Con%ncdia from media

composition optimization study. Fermentation process n u'_:lcd by shake ftlask

fermentation technique in a rotary shaker with 200 rprfRAll expgrim 1i

@ )
\\'&BL‘EE‘EII‘I‘ICd out

in triplicate.

conducted DY shake flask fermentation in a rotary shaker with 200 rpm. All experiments

were carried out n triplicate.
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Table 6: Ranges of the three independent variables variation used in RSM

[Factors Codes

! _ _ _ +0
I‘'ermentation time (h) A 119 4
Inoculum volume (%) B 11.7
Temperature (7C) C 18 4

Be that as 1t may. 1t 1s pertinent to undcrs@ = lmghelbrc begimning the

discussion on the application of FCSW Sul \T} lﬁsoptimizalion of media

N

compositions and fermentation cong log biomass production. The

e

Afterwards. the cell-free supernatant was subjected to an acid precipitation by adjusting

the pH to 2.0 with 6 M HCI and left overnight at 4 °C (Gong et al., 2009). Finally, the
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precipitate was collected by centrifugation (10,000¢. 20 min. 4 °C) and dissolved in 2 mL
of methanol. Surfactin chromatogram and concentration were determined by using
reverse phase HPLC (see Appendix B). The system used was an Agilent 1260 Infinity

'NZMIU phasc

consisted of 20% of 3.8 mM tritluoroacetic acid (TFA) and 80% ace sl 1]

Quaternary LLC System (USA) with a CI8 column (5 um. Merck). I

c. All solvents

used were of HPLC grade. 10 pl of sample volume was injected ilRw the HPLC and the

U

_ i =8 T " : s
clution rate was set at I mL.min . The absorbance of the eluere=was monitored at 205 nm.

The retention time and peak were compared with the si

rdvsugldctingtrom Sigma (St
lri{gsv1 standard

[.ouis. MO). Fmally. surfactin production was meast and fiuan

calibration curve (see Appendix O).

ed by measuring the cell dry weight.

ééﬂ

"“'c;g-*cd from the crude fermentation broth by

At the end ol tfermenta

k@!cr was then dried to constant weight at 60 “C

T

|

centrifugation at 10
dboratory vacu

for sufticient IilH & N &

\umil a constant weight was achieved and later recorded.

was then meas
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3.2.6 Mass Spectrometry

t&‘uilizcd (o

Matrix-assisted laser desorption/ionization time-of-flight (MALDI-ToF
determine the molecular mass of HPLC purified isoforms. 0.5 pl. of nﬂFk was fixated to

the sample spot that contains a saturated solution ol"2.~5-dihydr0.'\fbelz oic acid (DHB) 1n

water and 0.3 mg/ml a-cyano-hydroxycinnamic acid in ace om?ﬁ!mol (2:1. v/v). Alter

proper mixing. the sample was spotted onto an anchor clegsitiof_drigg and set inside

@
l IP\:{E!EH ingham




