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PROJECT TITLE: Protocol development for the downstream processing of the biosurfactant, 
IMBM-BS1 
 
 
COLLABORATORS:  
(i) Prof Gerald Wyckoff, Professor and Chair, Division of Pharmacology and 

Pharmaceutical Sciences, Director, Research and Graduate Studies, School of 
Pharmacy, University of Missouri-Kansas City (UMKC) 

 
(ii) Prof Kun Cheng, Division of Pharmacology and Pharmaceutical Sciences, School of 

Pharmacy, UMKC  
 
(iii) Students from Prof Cheng’s laboratory: Sushil Koirala (who did most of the work) and 

Umar-Farouk Mamani helped him. Both are graduate students. 
 
Note: Prof Sheila Baker, Department of Chemistry, University of Missouri – Columbia (UM) 
originally expressed her interest in the collaboration and agreed to the project.  She was 
however not available to honour her commitment to the project. 
 
 
PROJECT RATIONALE: 
The development of a protocol for the downstream processing for the production of the novel 
biosurfactant, IMBM-BS1, is a critical step in the further development of the technology.  The 
biosurfactant is a novel lyso-ornithine lipid (LOL) heterologously produced in Escherichia coli.  
The gene encoding the lipid was isolated from a South African aquatic environment using a 
metagenomic approach.  Unlike other ornithine-containing lipids which are predominantly 
localised in the outer membrane, IMBM-BS1 is produced extracellularly.   
 
The IMBM received numerous expressions of interest in the biosurfactant as a novel, natural 
specialty chemical with potential application in various industries.  Formal expressions of 
interest were received from Cirebelle (Pty) Ltd (a South African leading manufacturer and 
global supplier of fine chemicals and innovative input ingredient solutions for the personal care 
industry), BiODX (a South African biotechnology start-up that are in need of a biosurfactant to 
co-formulate with the green biocide that they commercialised for industrial water treatment), 
Rizobacter (a leading global company in the development of microbiological products for 
sustainable agriculture e.g. adjuvents, biocontrol, plant growth stimulants) and CHR Hansen 
(a global company which produces natural ingredients for the food, beverage, dietary 
supplements and agricultural industry). 
 
The further development of the project is however dependent on producing more (between 5 
– 50 grams) of the compound.  The proposed project aims to address one of the three aspects 
that need to be considered for the increase in production i.e. the optimisation of the purification 
process.  Dr Sheila Baker’s group has the necessary expertise and laboratory facilities to 
develop specific method(s) to separate the biosurfactant from the crude extract. The best 
method for yield, cost, and potential for scale-up will be determined., experience and facilities 
for the work to be conducted. 
 
 
PROJECT AIM: 



Development of a protocol to optimise the purification of the biosurfactant, IMBM-BS1, which 



PROJECT OUTCOMES: 
The biosurfactant-containing crude extract was prepared by the IMBM in December 2020 and 
100mg of freeze-dried material was shipped to Prof Sheila Baker in March 2021.  After Prof 
Baker indicated that she is no longer available to participate in the project, and Prof Cheng 
agreed in December 2021 to cooperate in the project, the material was collected from Prof 
Baker and provided to Prof Cheng.   

A student from Prof Cheng’s laboratory, Sushil Koirala, developed an Ultra-
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Sample was analyzed using UPLC-MS with the method provided as mentioned in the table 1 and 

displayed UPLC chromatogram as depicted in figure 1. To speed up the preliminary analysis, 

method was modified as shown in table 2 to shorten the retention time to 26 minutes. Figure 2 

represents the UPLC chromatogram obtained with the modified method.  

!"#$%&'(&)*#+$%&,-".%&/0"1+%23.&4.%1&5*0&3-%&6789:);&.<.3%=&>*2.+.3+2/&*5&?@&)+$$+:A&"21&

BC'D&5*0=+>&">+1&"21&E@&">%3*2+30+$%&"21&BC'D&5*0=+>&">+1C&'FB&==&>*$4=2&G".&4.%1C&

;-&)<&-2+0)5=# >(1?<&(@&-2=# 3A# BA#

Initial 0.3 100 0 

30 0.3 30 70 

30.01 0.3 5 95 

36.01 0.3 5 95 

36.02 0.3 100 0 

42.01 0.3 100 0 

 

!"#$%&H(&)*#+$%&,-".%&/0"1+%23.&4.%1&5*0&3-%&6789:);&.<.3%=&>*2.+.3+2/&*5&?@&)+$$+:A&"21&

BC'D&5*0=+>&">+1&"21&E@&">%3*2+30+$%&"21&BC'D&5*0=+>&">+1C&FB&==&>*$4=2&G".&4.%1C&&

;-&)<&-2+0)5=# >(1?<&(@&-2=# 3A# BA#

Initial 0.6 95 5 

0.80 0.6 95 5 

2.00 0.6 70 30 

6.50 0.6 25 75 

7.00 0.6 5 95 

8.50 0.6 95 5 
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The short method was transferred to Prep-HPLC to have the retention time of 26 minute as 

displayed in table 3. Chromatogram (figure 3) showed that certain components of the sample 

saturating the detector. To get the good detector response, flow cell was changed to one with 

0.5mm path length. The chromatogram obtained with new flow cell, figure 4, showed no 

saturation of detector but the peak due to later eluting components (which are our samples of 

interest confirmed by running in MS) are so small that they are barely visible in the 

chromatogram. One of the biggest challenges of detecting our samples of interests is that they 

don’t have many chromophores, which in turn makes their response to UV detector minimal 

comparison to the other contaminants present in the sample. Therefore, it was needed to opt to 

the same flow cell with the path length of 2 mm to have better response of our samples but 

meantime we don’t want our detector gets saturated with other contaminants. For which, sample 

was pretreated prior to purification by Prep-HPLC to get rid of the earlier eluting contaminants 

that were saturating the detector.  

 

!"#$%&K(&)*#+$%&,-".%&/0"1+%23.&4.%1&5*0&3-%&70%,:O789&>*2.+.3+2/&*5&?@&)+$$+:A&"21&BC'&!I?&

"21&E@&">%3*2+30+$%&"21&BC'D&!I?C&HFB&==&>*$4=2&G".&4.%1C&

;-&)<&-2+0)5=# >(1?<&(@&-2=# 3A# BA#

Initial 4 95 5 

2 4 95 5 

12 4 42 58 

22 4 25 75 

22.01 4 0 95 

25 4 0 95 

25.01 4 95 5 

26 4 95 5 
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The complexity of the sample was first simplified using extraction method. 60% v/v acetonitrile 

in water was added to the sample and sonicated for 30 minutes. The sample was then centrifuged 

at 1200xg for 5 minutes. The sample was observed to separate in two layers; upper clear layer 

with some of the dissolved samples and lower viscous layer with undissolved samples. The 

upper layer was collected, and lower layer was  



6 
 

 

I+/40%&N(&6789&,%"L&*5&3-%&."=,$%&.%,"0"3%1&G+3-&NBDSQTQU&">%3*2+30+$%&+2&G"3%0C&;"=,$%&
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621+..*$Q%1&."=,$%.@&.%,"0"3%1&".&$*G%0&$"<%0@&G".&+.*$"3%1&"53%0&5+Q%&0*421.&*5&G".-+2/@&

"2"$<W%1@&"21&5*421&3*&>*23"+2&2*&*0&Q%0<&$+33$%&*40&."=,$%.&*5&+23%0%.3C&
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After confirming with UPLC-MS that our samples of interest have been completely recovered in 

upper supernatant layer after four rounds of washing, it was then purified using Prep-HPLC. 

Various fractions were collected and were also analyzed on the analytical UPLC-MS to 

determine which fractions to use for further purification of the compounds of interest. Some 

fractions contained more than one samples of interest which suggests that second purification is 

needed.  
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• Second purification of the fraction would be performed and analyzed on analytical 

UPLC-MS  

• All samples will then be subjected to aforementioned process to purify our samples of 

interest.  

• Upper and Lower layer will then be analyzed with the long method that we have to 

confirm complete recovery of our samples of interest. 

• Two step purified fractions will finally be analyzed on UPLC-MS using long method to 

have better separation of the peaks and purity confirmation. 

#

G10)H#The long method UPLC-MS gives better resolution of peaks but for preliminary steps of 

purification to speed up the analysis, we developed short method on analytical UPLC-MS. Final 

analysis for the purified samples of interest will be analyzed using long method.  
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