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constantly increasing. Microbial production of surfactant known as
biosurfactant shows commercial potency. Utilization of Bacillus sp.
strain on glucose fermentation for biosurfactant production was
then studied. This type of microbe was isolated from soil con-
Keywords: taminated with palm oil. The selection of the strain was based on

gi”“f::rr_;l'fmnt its ability to form emulsifying zone around the colony and its
actius sp. capability to grow compared with those for commercial bacteria of
Kinetic model R ; .
Emulsifiers Bacillus pumilus JCM 2508. The results showed a potentially pro-
GChicose mising strain with high biosurfactant yields and low surface ten-

Surface tension

sion. For further scale-up development, the microbe performance
in a fermentor was compared with those in a flask and a proposed
model to predict the kinetic profiles of cell mass, biosurfactant and
surface tension were also described. The data presented here are
related to the research article entitled “Kinetic study and modeling
of biosurfactant production using Bacillus sp.” (Heryani and Putra,

Eﬂl?g].
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Specifications Table
Subject area Biotechnology and chemistry
More specific Production of biosurfactant on glucose using Bacillus sp.
subject area
Type of data Table, text file, figure
How data was The microbe of Bacillus sp. was isolated from soil contaminated with palm oil
acquired from a local area.

The isolation was based on the Morikawa method

The selection of the strain was compared toe Bacillus pumilus [CM 2508

The performance of the strain was evaluated on glucose fermentation
Data format Raw, analyzed

Experimental The type of bacteria isolation was based on the Morikawa method
factors The strain of Bacillus sp. grew on inoculum media

Experimental Isolation of sample to obtain the strain was conducted. With a fermentation
features process, new strain of Bacillus sp. grew on glucose and produced biosurfactant.

The effect of carbon to nitrogen ratio was evaluated. A new model was proposed
to predict the kinetic profiles of cell mass, biosurfactant and surface tension.

Data source Soil sample was collected from the land contaminated with CPO (Crude Palm Qil)
location at CPO industry in Banten, West Java. g
Data accessibility Data were obtained from the experiment and accessible within this article

Value of the data

® The high demand of biosurfactant could be supplied by a fermentation process by employing a
strain of Bacillus sp.

* The optimum condition of carbon to nitrogen ratio was evaluated.

® For further process and industrial application, the modified Gom@@rtz kinetic model, for the first
time, was utilized to predict biosurfactant and cell. Furthermore, a new modification to the mod-
ified Gompertz kinetic model was proposed to enable the excellent prediction of surface tension.

* The promising results in the fermentation process using 0.25 L flask were further evaluated in the

ger volume of substrate media by using 2 L fermentor.
® The sequence alignment of Bacillus sp. BMN 14 was provided.

1. Data

q’le data presented here are not published in the previous work [1]. Fig. 1 shows the sequence
alignment of Bacillus sp. BMN 14. The identification of the microbe based on the DNA sequence
(barcode) using BLAST.

Fig. 2a and b shows performance of Bacillus sp. BMN 14 on initial glucose fermentation of 10 g/L in
0.25 L flask and 2 L fermentor. Furthermore, the results in small volume (0.25 L flask) of media in the
previous worl were compared to those in a larger volume of substrate media by using 2 L fermentor.
The profiles of cell mass, biosurfactant and surface tension showed similar performance of the strain
in the two fermentors. [t was also evident from Table 1 that all parameters of fermentation, -i.e., cell
mass yield, specific growth, biosurfactant productivity and biosurfactant yield- showed quite identical
values. Hence, this finding manifests the potential of applying this microbe in biosurfactant pro-
duction in a larger scale or industrial application.
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2. Experimental design, materials and methods
21. Microorganism and inoculum media

The microorganisms, Bacillus sp. BMN 14 and BMN 27, were isolated based on the Morikawa
method | 2]. The isolation process and the sample were described in detail there |1]|. The propagation
process to grow the cell is illustrated in Fig. 3. It is clear that the growth of the bacteria took place in
agar media, propagation media and then was evaluated in fermentation media for its performance
|2]. The composition of propagation media was shown in Table 2.

1 gegtgagtaa cacgtgggta acctgoccat aagactggga taactccggg aaaccggggc
b1 taataccgga taacattttg aaccgcatgg ttcgaaattg aaaggcggct tcggctgtca
121 cttatggatg gacccgegtc geattageta gttggtgage taacggcetca ccaaggeaac
181 gatgcgtage cgacctgaga gggtgategg ccacactggg actgagacac ggeocagact
241 cctacgggag geageagtag ggaatcttee geaatggacg aaagtctgac ggageaacge
301 cgegtgagte atgaaggett teggptegta aaactctgtt gttagggaag aacaagtgct
361 agttgaataa getggeacct tgacggtace taaccagaaa gecacggeta actacgtgee
421 agcageegeg gtaatacgta ggtggcaage gttatccgga attattgggce gtaaagegeg
481 cgcaggtggt ticttaagtc tgatgtgaaa goccacgget caaccgtgga gggteattgg
541 aaactgggag acttgagtgc agaagaggaa agtggaattc catgtgtage ggtgaaatge
601 gtagagatat ggaggaacac cagtggcgaa ggcgactttc tggtctgtaa ctgacactga
661 ggegegaaag cgtggggage aaacaggatt agatacectg gtagtccacg ccgtaaacga
721 tgagtgctaa gtgttagagg gtttocgece tttagtgetg aagttaacge attaageact
781 cegectggeg agtacggecg caaggetgaa actcaaagga attgacgggg goccgeacaa
841 geggtggage atgtggttta attcgaagea acgcgaagaa ccttaccagg tettgacate
901 ctetgacaac cctagagata gggettetee ttegggagea gagtgacagg tggtgeatgg
961 tigtcgtcag ctegtgtcgt gagatgtigg gttaagtcce geaacgageg caacccttga
1021 tcttagttge catcattaag ttgggcactc taaggtgact gecggtgaca aaccggagga
1081 aggtggggat gacgtcaaat catcatgecc cttatgacct gggctacaca cgtgctacaa
1141 tggacggtac aaagagctgc aagaccgcga ggtggageta atctcataaa accgttctca
1201 gm:gﬁg taggctgcaa ctegectaca tgaage

1. The sequence alignment of Bacillus sp. BMN 14.
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Fig. 2. Profiles of: (a) cell mass; (b) biosurfactant and surface tension at initial glucose concentration of 1 gfL in 0.25 L flask
(circles) and 2 L fermentor { sguares).
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Table 1
Performance of Bacillus sp. BMN 14 in the comparison of flask and fermentor.

199

Type of fermentation process Cell massyield” Specific growth”’ Biosurfactantproductivity' Biosurfactantyield”
(g/g) (h") gL'n') (wfw)
01 L Flask 0.766 0191 0.098 0514
2 L Fermentor 0.847 0,189 0107 0660
* Calculated at maximum cell mass concentration and biosurfactant production.
I Sampile isolated using Morikawa method |
I Grown in agar media incubated 37 °C and 24 h |
Aloop full of cells transferred to flask containing
propagation medium (50 mL) with addition of 4% glucose
Propagation process for 24 h in water bath shaker
at 140 rpm and 37 =C
10%¢ propagation media containing cells transfemed to fermentation media
in0.25 L flask (50 mL working volume) at 140 rpm and 37 *C for fermenation process
Fig. 3. A typical process for microbial isolation and propagation.
Table 2
Composition of propagation and substrate media.
Media composition NH,MNO3 KH;PO, Na;HPO,4 MgS0, CaCl, FeS0,
(M) (M) (M) (M) (M) (M)
Concentration 004, 0.05 or 0.06 0.03 0.04 8010 % 70x10°5 40 10°%
[ Fermentation Process |
Performance Evaluation Effect of Initial Glucose Effect of Carbon to Performance of
of Bacillus sp. b Concentration Using [~ > Nitrogen Ratio Using Bacillus sp. BMN 14 in
BMN 14 vs BMN 27 Bacillus sp. BMN 14 Bacillus sp. BMN 14 Flask vs Fermentor
Conducted at 4% Glucose Conducted at Glucose of Conducted at NH,NO; of Conducted at Glucose of
Concentration 1%%, 3%, 5% and 7% 0.04, 0,05 and 0.06 M 1% and 5%
i i T
= - =+ -
W
Kinetic Model of the
Modified Gompentz
Equation Proposed

2.2, Fermentation process and design

Fig. 4. Design of fermentation process to evaluate the optimum condition.

The design of fermentation process is outlined in Fig. 4, The first step of evaluation was to
determine the better performance between two types of microbes, i.e. Bacillus sp. BMN 14 and BMN
27. The selected microbe (BMN 14) was further tested to explore the effect of initial glucose fer-
mentation (1%, 3%, 5% and 7%). The next step was to evaluate the effect of carbon to nitrogen by
varying NH4NO, concentrations i.e., 0.04, 0.05 and 0.06 M leading to ratio of carbon to nitrogen of
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| Sample periodically taken from fermentation media |

)

| Centrifuged ar 13,000 rpm and 10°C for 10 min to separate cell mass |

)

| Filtrate added with HCl to have pH =2 |

!

The acid precipitate extracted with methanol and
centrifuged at 3,000 rpm for 15 min

v

I Selution filtered using a 0. 2um-milipore membrane ]

y

Filtrate analvzed using high-performance liquid chromatography
(HPLC)

Fig. 5. Diagram for biosurfactant analysis.

17.51,12.36 and 10.56, respectively. For scale-up development and industrial application, the larger
scale fermentor (2 L) was compared to the 0.25 L flask. Moreover, kinetic model of the modified
Gompertz equation was also proposed to predict profiles of cell mass and biosurfactant production.

2.3. Samples analysis

Analysis was performed to determine cell mass concentration, biggurfactant production and sur-
face tension. The description of samples analysis was shown in Fig. 5. The cell mass concentration was
evaluated using a dry weight method [1]. The filtrate of sample was analyzed to identify the bio-
surfactant concentration using high-performance liquid chromatography (Model Shimadzu HPLC 10A

, Shimadzu, Kyoto, Japan) equipped with an Rl detector and column (C18 Shimadzu, Kyoto, Japan).

he column was maintained at 40 °C and acetonitrile solution with 1% acetic acid was used as a
mobile phase at a flow rate of 1.5 ml/min. The calibration using pure biosurfactant purchased from
Sigma-Aldrich was firstly conducted. The retention time for this pure biosurfactant was detected
around 8.8, 96, 12.0,13.0,16.2 and 16.6 min. The observed peaks have similar trend as presented in
the literature [4|. The surface tension was quantified by using Tensiometer (Model 70545, CSC Sci-
entific Co. Inc., Fairfax, VA, USA).

24. Kinetic model

The kinetic model was proposed to predict profiles of cell mass, biosurfactant and surface tension.

solver called "fminsearch” in Matlab s used to estimate the parameters. The parameters are
initially guessed in this code of Matlab. The objective function, i.e. [(experimental data— calculated
data)/(experimental data)] based on mean squared error (MSE) was evaluated. If MSE achieved a
convergence value of =1x 1073, the evaluation was finished. Otherwise, the procedure was
repeated.
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