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ABSTRACT  
 
Aims: The present study aimed to purify a new lipase from the endophytic fungus Preussia 
africana (P. africana). 
Study design: Lipases were produced through fermentation and precipitation using different 
organic solvents and characterized at optimal temperature and pH conditions. 
Place and Duration of Study: Assays were carried out at the Laboratory of Bioprocess at 
the Federal University of Alfenas between January and August, 2023. 
Methodology: Enzymes were produced via submerged fermentation. After fermentation, the 
broth was filtered and lyophilized so that enzymes were concentrated. Organic solvents 
(methanol, ethanol, isopropanol and acetone) were used at 10 and 25 °C for lipase 
precipitation. A second precipitation step was investigated in a supernatant:solvent ration 
ranging from 1:3 to 1:2 (v/v) and temperatures between 10°C and 25 °C. Optimal 
temperature and pH conditions for the hydrolytic activity of precipitated lipase were also 
found. 
Results: Acetone and isopropanol were more efficient in precipitating lipase while 
maintaining its catalytic activity, as specific activities of 211.34 ± 0.05 and 179.50 ± 0.08 
U/mg were achieved, respectively. For the second precipitation step, acetone in a 
supernatant:solvent ratio of 1:2 (v/v) at 10°C achieved optimal performance, as purification 
factor of 1.89 ± 0.01 and recovered activity of 93.45% were found. Maximum hydrolytic 
activity of 72.80 ± 1.29 U/mL was observed using olive oil as substrate at pH between 7 and 
8 and 37°C. 
Conclusion: The use of acetone at 10°C in two precipitation steps proved to be a more 
robust strategy for P. africana lipase precipitation in the purification process. 
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1. INTRODUCTION  
 

It is estimated that fungi have been combining with plant species approximately for 400 
million years ago [1]. Although the first endophyte was discovered in 1904, these 
microorganisms did not receive much attention until a recent discovery of its ecological 
importance and potential for producing secondary metabolites having different biological 
functions [2-5]. However, endophytic fungi are also able to produce a wide variety of 
enzymes, such as cellulases, amylases and lipases, but there are few studies aimed at 
investigating enzymes produced by these fungi, as well as their possible applications in 
different industrial sectors [6,7]. 

Lipases are enzymes capable of hydrolyzing ester bonds of fatty acids present in 
triacylglyceride molecules, releasing free fatty acids and glycerol. In media where there is 
reduction or absence of water, lipases can also carry out synthesis reactions [8] 



 

In recent decades, the use of lipases in industrial processes has been growing and 
becoming increasingly popular in different sectors, such as food, pharmaceuticals, fine 
chemicals, biofuels, among others, thus increasing their importance in the contemporary 
world [9,10]. 

However, for such a purpose, a purification step is usually required after their production in 
order to remove impurities present in the culture medium, while at the same time maintaining 
enzyme activity [11,12]. The process of purifying an enzyme is often the most costly and 
significant. Just one step is often insufficient, thus there must be a cascade of operations so 
as to achieve the greatest degree of purity. Selecting the method to be used depends on 
several factors, such as source of enzyme and its molecular size [13]. 

Precipitation of enzymes by organic solvents is widely reported in literature. The use of these 
substances neither requires a sophisticated apparatus, nor specific equipment for their use 
[14]. The selection of organic solvent to be used depends on the enzyme structure, its 
tolerance to solvents, its toxicity level and availability. An appropriate choice can lead to a 
fast and efficient purification process, otherwise it causes denaturation and consequent loss 
of activity, thus requiring specific studies on different enzymes [15]. 

In the present work, different organic solvents were used for precipitating lipases produced 
by submerged fermentation from the endophytic fungus P. africana aiming at reaching 
greater enzyme recovery and maintaining the catalytic capacity of lipases. 
 

2. MATERIAL AND METHODS  
 
2.1 Microorganism and lipase production  

The endophytic fungus P. africana was previously isolated and identified by Souza et al [16], 
(GenBank access code: SAMN 06350896; CPQBA 1304/16 DRM - 01). Lipases were 
produced by submerged cultivation. The inoculum medium had the following composition: 
2% (m/v) casein peptone, 0.1% (m/v) yeast extract, 0.05% (m/v) sodium nitrate, 0.05% (w/v) 
magnesium sulfate heptahydrate and 1% (v/v) sunflower oil [16]. 

The production medium had a similar composition to that described by Souza et al. (2018) 
[16]: 2% (w/v) casein peptone, 0.1% (m/v) yeast extract, 0.05 % (m/v) sodium nitrate, 0.05% 
(m/v) magnesium sulfate heptahydrate, 0.05% (m/v) calcium nitrate tetrahydrate, 0.05% 
(m/v) monobasic sodium phosphate and 1% (v/v) sunflower oil. 

The microorganism was incubated at 30°C in a plate containing Sabouraud Dextrose Agar 
(SDA) for 7 days. Afterwards, 5 mm in diameter of the plate containing the developed colony 
was removed and transferred to a 1 L Erlenmeyer flask containing 100 mL of the inoculum 
medium incubated for 48 h in an orbital shaker at 30°C and 250 rpm agitation. In the 
production stage, 10 mL inoculum was transferred to 100 mL of the previously autoclaved 
production medium in a 1 L Erlenmeyer flask. These were kept at 30°C and 250 rpm 
agitation for 60 hours. Afterwards, the broth was vacuum filtered using filter paper and the 
supernatant was lyophilized until it reached one third of its initial volume, thus the initial 
hydrolytic activity was 19.53 ± 0.44 U/mL. 
 

2.2 Precipitation using different solvents 

The organic solvent precipitation method was used for the previously lyophilized broth. The 
evaluated solvents were: acetone, anhydrous ethanol, 95% ethanol, isopropanol and 
methanol [17]. 



 

 Precipitation assays were carried out at two different temperatures (10 and 25 °C) in a 
culture broth:solvent ratio of 1:3 (v/v). After adding the solvent, the system was homogenized 
and centrifuged for 15 minutes at 3,000 rpm for protein precipitation. The precipitated 
enzymes were resuspended in a phosphate buffer pH 7 100 mM and subjected to hydrolytic 
activity analysis and protein quantification [18]. 

In posterior assays, isopropanol and acetone were used at temperatures of 10 and 25°C in a 
culture broth:solvent ratio of 1:3 (v/v). The system was homogenized and centrifuged for 15 
minutes at 3,000 rpm. The precipitation step was repeated, the supernatant removed and 
the solvent was once again added. Variation in the proportion of solvent for this precipitation 
step was carried out in supernatant:solvent ratios of 1:2 and 1:3 (v/v). The system was 
homogenized and centrifuged under the same conditions described above. The precipitated 
lipases were resuspended in a 100 mM phosphate buffer at pH 7 and submitted to hydrolytic 
activity analysis and protein quantification. All assays were performed in triplicate. 

 

2.3 Parameters of lipase precipitation from P. africana 

The parameters described in the equations below were calculated according to Menegotto et 
al [19]. 

Relative recovered activity (RA) is given by equation I: 

                                                                                                               ( I ) 

Where FA is the final enzyme activity (U) obtained after precipitation and IA is the 
initial enzyme activity (U). 

The recovered protein (RP) percentage was calculated by equation II: 

                                                                                                            ( II ) 

Where IP is the initial amount of protein (mg) and FP is the final amount of 
precipitated protein (mg) 

The initial specific activity (SIA) and final specific activity (SFA) of the precipitated enzyme 
were calculated by dividing the measured activity (U/mL) by the amount of protein (mg/mL). 
Thus, the purification factor (PF) was calculated by a division of these specific activities: 

PF=SFA/SIA                                                                                                                     ( III ) 

 

2.4 Determination of optimal pH and temperature for lipase from P. africana 

The determination of optimal pH conditions for the enzyme activity of purified lipase was 
carried out at pH ranging between 4.0 - 9.0 (pH 4.0 and 5.0 – 100 mM sodium acetate 
buffer; pH 5.0 – 8.0 – 100 mM sodium phosphate buffer; pH 9.0 - 100 mM sodium 
bicarbonate buffer). Assays were carried out at 37 °C for 5 min using olive oil emulsified with 
gum arabic according to details describend on the „Determination of hydrolytic activity‟ 
section. 



 

The effect of temperature on hydrolytic activity was evaluated at temperatures ranging from 
25 to 80°C at 5 min of reaction using olive oil emulsified with gum arabic and 100 mM 
sodium phosphate buffer at pH 7 (see section „Determination of hydrolytic activity‟). 

2.5 Determination of specificity for different substrates 

The lipase specificity for different substrate was carried out using different vegetable oils 
(olive, soybean, cotton, sunflower, corn, palm, canola, linseed) and tributyrin. Lipase 
hydrolytic activity was determined according to details described on the “Determination of 
hydrolytic activity” section, using pH 7.0 and 37 °C, by replacing olive oil with those 
mentioned above. 

2.6 Determination of protein concentration 

The determination of the amount of protein was carried out according to the Bradford 
method [20] using bovine serum albumin (BSA) as standard. 
 

2.7 Determination of hydrolytic activity 
The hydrolytic enzyme activity was determined by the method described by Castro et al [21] 
through olive oil hydrolysis using olive oil emulsion and distilled water in the ratio of 1:1, and 
7% (m/V) of Arabic gum as an emulsifier. 
 

3. RESULTS AND DISCUSSION 
 
The results obtained for the enzyme activity recovery (relative) regarding the different 
solvents used in the purification process of lipases from P. africana are shown in Table 1. 
Optimal results of activity recovery were found for acetone at 10 °C (69.80%) and for 
isopropanol at 25 °C (52.10%). 
 
Table 1 – Initial broth activity, precipitate activity after precipitation and relative activity 
obtained for each solvent at 10 and 25°C. 
 

Solvent 
Temp. 10 °C Temp. 25 °C 

IA (U) FA (U) RA (%) IA (U) FA(U) RA (%) 

Methanol 39.06 ± 0.90 1.89 ± 0.47 4.84 39.06 ± 0.90 1.08 ± 0.03 2.76 
Absolute 
Ethanol 

48.42 ± 0.50 15.30 ± 1.53 31.60 48.42 ± 0.5 11.79 ±1.82 24.35 

Isopropanol 64.76 ± 0.99 29.39 ± 0.18 45.38 64.76 ± 0.99 33.74 ± 2.10 52.10 
Acetone 73.29 ± 0.36 51.15 ± 0.96 69.80 73.29 ± 0.36 37.13 ± 1.77 50.66 
Ethanol 95% 69.66 ± 1.17 19.65 ± 0.44 28.21 69.66 ± 1.17 15.96 ± 0.99 22.92 

Temp. = Temperature; IA = Initial activity of the broth; FA = Final precipitate activity; RA = Relative 
recovered activity 

 
While adding organic solvents to the previously lyophilized enzymatic broth, water molecules 
present in the broth, which were previously solvating proteins, were mobilized and start 
interacting with the solvent. Thus, surface charges of enzymes become available to interact 
with each other. As a consequence, there is the formation of large agglomerates that 
precipitate due to their great molecular weight [11]. 

Ferreira et al. [14] observed a similar behavior while purifying lipase from G. candidum. The 
maximum yield found for recovered enzyme activity was 87.9% using acetone at 0 °C in the 
purification process. 



 

Table 2- Initial protein, protein present in the precipitate after precipitation, and relative 
precipitated protein obtained for each solvent at 10 and 25°C. 

 

Solvent 
Temp 10 °C Temp 25 °C 

IP (mg) FP (mg) RP (%) IP (mg) FP(mg) RP (%) 

Methanol 0.33 ± 0.01 0.33 ± 0.01 100.00 0.33 ± 0.01 0.30 ± 0.01 91.85 
Absolute 
Ethanol 

0.33 ± 0.01 0.30 ± 0.01 90.08 0.33 ± 0.01 0.32 ± 0.01 97.52 

Isopropanol 0.33 ± 0.01 0.26 ± 0.01 79.45 0.33 ± 0.01 0.31 ± 0.01 92.56 
Acetone 0.33 ± 0.01 0.24 ± 0.01 73.07 0.33 ± 0.01 0.21 ± 0.01 62.44 
Ethanol 95% 0.33 ± 0.01 0.29 ± 0.02 87.24 0.33 ± 0.01 0.25 ± 0.01 76.97 

Temp. = Temperature; IP = Initial protein; FP = final precipitated protein; RP = Relative recovered 
protein 

 
An interaction of the solvent with water molecules explains recovery results in terms of 
proteins (Table 2). Highly polar solvents, such as methanol and absolute ethanol, performed 
better, as they precipitated 100% (10°C) and 97.52% (25°C) of protein, respectively, if 
compared to acetone (73.07 and 62 .44% of precipitated enzyme for tests carried out at 10 
and 25 °C, respectively), which has lower polarity. However, water molecules also move 
across internal areas, such as the active site of the enzyme. Thus, interactions within the 
molecule itself can lead to enzyme distortion and loss of its three-dimensional structure, in 
addition to loss of its catalytic activity, thus explaining the low values of relative recovered 
activity found for these solvents (see Table 1). Although lower yields of protein precipitation 
of 73.07 and 62.44% were found during assays carried out at 10 and 25 °C for acetone, 
greater relative recovered lipase activity was observed (69.80 % in tests at 10 °C and 
50.66% at 25 °C). 

By observing specific recovery activity values (Table 3), a better performance of acetone is 
verified, as its maximum value was 211.34 ± 0.05 U/mg in the assay carried out at 10°C. 
However, despite presenting superior results compared to other solvents, acetone was 
unable to actually increase enzyme purification through only one purification step, since 
purification factor was less than 1, and it was found that the specific activity of the culture 
broth was greater than the one observed after precipitation using acetone. Therefore, 
another precipitation step was performed for acetone and isopropanol, which were the 
solvents able to achieve the highest relative recovered activity (see Table 1). 

Table 3- Initial specific activity, specific activity after purification with solvents at 10 and 25°C 
and purification factor. 

 

Solvent 
Temp 10 °C Temp 25 °C 

SIA (U/mg) SFA (U/mg) PF SIA (U/mg) SFA (U/mg) PF 

Methanol 117.91 ± 0.26 5.75 ± 0.27 0.05 117.91 ± 0.05 3.55 ± 0.05 0.03 
Absolute 
Ethanol  

146.17 ± 0.04 51.27 ± 0.13 0.35 146.17 ± 0.04 36.50 ± 0.18 0.25 

Isopropanol 195.50 ± 0.04 111.66 ± 0.04 0.57 195.50 ± 0.05 110.04 ± 0.09 0.56 
Acetone 221.23 ± 0.04 211.34 ± 0.05 0.96 221.23 ± 0.4 179.50 ± 0.08 0.81 
Ethanol 95% 210.28 ± 0.05 68.00 ± 0.05 0.32 210.28 ± 0.5 62.61 ± 0.01 0.30 

Temp. =Temperature; SIA = Initial specific activity; SFA = Final specific activity; PF = Purification factor 

 
Thus, new assays were carried out to investigate the efficiency of a second precipitation step 
involving organic solvents in different ratios between the resulting supernatant and organic 



 

phase (1:3 and 1:2 v/v) for acetone and isopropanol which showed better performance for 
relative recovery activity. The effect of temperature, 10 and 25 °C, was also evaluated in 
these assays. 

Table 4 presents the results of two precipitations obtained in a 1:3 broth:solvent ratio (v/v) in 
initial and second precipitation steps. 

 

Table 4 - Recovery of enzyme and protein activity in initial and second precipitation steps 
using isopropanol and acetone at 10 and 25 °C in ratios of 1:3 (v/v, broth: solvent) for the 
initial precipitation and 1:3 (v/v, supernatant:solvent) for the second precipitation. 

 

Solvent 
Temp 10 °C Temp 25 °C 

IA (U) FA(U) RA (%) IA (U) FA (U) RA (%) 

Isopropanol 71.91 ± 1.54 70.11±3.4 97.50 57.97 ± 0.01 43.35 ± 2.6 74.78 
Acetone 64.81 ± 0.42 62.67±2.0 96.70 70.79 ± 1.28 48.48 ± 1.2 68.48 

 Temp 10 °C Temp 25 °C 

 IP (mg) FP (mg) RP (%) IP (mg) FP (mg) RP (%) 

Isopropanol 0.91 ± 0.01 0.91 ± 0.01 100.00 0.91 ± 0.01 0.85 ± 0.01 93.79 
Acetone 0.91 ± 0.01 0.84 ± 0.01 93.07 0.91 ± 0.01 0.77 ± 0.01 84.48 

Temp. = Temperature; IA = Initial activity of the broth; FA = Precipitate activity; RA = Relative 
recovered activity; IP = Initial protein; FP = Precipitate protein; RP = Relative recovered protein 

 

Optimal lipase recovery activity was found using solvents at 10°C (Table 4), and it was 
observed that there was no great activity loss, since relative recovered activity was close to 
100% for both solvents. When solvents are used at low temperatures for precipitation, the 
enzyme activity loss usually decreases, since there is less solvent penetration into the 
molecule [11]. However, when solvents are used at higher temperatures, the three-
dimensional structure of the enzyme might be compromised by breaking the chemical bonds 
composing it, thus leading to its catalytic activity losses [22]. 

Protein recovery was higher using isopropanol at 10°C, thus leading to total precipitation of 
lipases present in the culture broth. Such high precipitation led to an increase in specific 
activity of the precipitated enzyme (Table 5), consequently a higher purification factor was 
found (1.89 ± 0.01). Acetone showed very similar performance, as it reached purification 
factor of 1.88 ± 0.01.  

Table 5 - Initial specific activity, specific activity after two purification steps and purification 
factor using isopropanol and acetone at 10 and 25 °C in a 1:3 ratio (v/v, broth:solvent) for the 
initial precipitation and 1:3 (v/v, supernatant:solvent) for the second precipitation. 
 

Solvent 
Temp 10 °C Temp 25 °C 

SIA (U/mg) SFA (U/mg) PF SIA (U/mg) SFA (U/mg) PF 

Isopropanol 79.20 ± 0.03 150.04 ± 0.06 1.89 ± 0.01 63.85 ± 0.01 88.24 ± 0.07 1.38 ± 0.01 
Acetone 71.39 ± 0.02 134.20 ± 0.04 1.88 ± 0.01 77.98 ± 0.03 100.68± 0.04 1.29 ± 0.01 

Temp. =Temperature; SIA = Initial specific activity; SFA = Final specific activity; PF = Purification factor 

 
Afterwards, a second precipitation step was performed with a smaller amount of solvent and 
1:2 (v/v, supernatant: solvent). The same analyzes were also performed in order to 



 

determine the relative enzyme activity and recovered protein. Table 6 shows the results 
obtained for enzyme activity and amount of proteins recovered. 

 
Table 6 - Enzyme and protein recovery activity for initial and second precipitation steps using 
isopropanol and acetone at 10 and 25 °C in a 1:3 ratio (v/v, broth: solvent) for the initial 
precipitation and 1:2 (v/v, supernatant:solvent) for the second precipitation. 
 

Solvent 
Temp 10 °C Temp 25 °C 

IA (U) FA (U) RA (%) IA (U) FA (U) RA (%) 

Isopropanol 61.09 ± 0.34 45.81 ± 1.4 74.98 61.14 ± 1.02 44.20 ± 0.9 72.29 
Acetone 61.39 ± 0.53 57.37 ± 0.8 93.45 66.06 ± 1.25 49.95 ± 3.2 75.61 

 Temp 10 °C Temp 25 °C 

 IP (mg) FP (mg) RP (%) IP (mg) FP(mg) RP (%) 

Isopropanol 0.90 ± 0.01 0.90 ± 0.01 100.00 0.90 ± 0.01 0.80 ± 0.01 88.76 
Acetone 0.90 ± 0.01 0.76 ± 0.01 84.71 0.90 ± 0.01 0.79 ± 0.01 87.46 

Temp. = Temperature; IA = Initial activity of the broth; FA = Precipitate activity; RA = Relative 
recovered activity; IP = Initial protein; FP = Precipitate protein; RP = Relative recovered protein 

 
Optimal performance was achieved using acetone at 10°C, thus obtaining 93.45% relative 
recovered activity. If compared to the relative activity recovered for acetone at the same 
temperature, as shown in Table 4 (96.70%) in which a larger amount of solvent was used, it 
was verified that there was a small drop in recovered activity (from 3.35%), however, such a 
drop was more pronounced for isopropanol at 10°C. 

For the assay using acetone at 25°C, there was an increase in relative recovered activity by 
around 7%, and a concomitant increase in the amount of recovered protein (around 3%), 
thus explaining the increase in relative activity found at 25°C. 

Table 7 - Initial specific activity, final specific activity after two purification steps and 
purification factor using isopropanol and acetone at 10 and 25 °C, in a 1:3 ratio (v/v, 
broth:solvent) for the intial precipitation and 1:2 (v/v, supernatant:solvent) for the second 
precipitation. 

Solvent 
Temp. 10 °C Temp. 25 °C 

SIA (U/mg) SFA (U/mg) PF SIA (U/mg) SFA (U/mg) PF 

Isopropanol 67.89 ± 0.45 79.90 ± 0.04 1.18 ± 0.01 68.05± 0.03 104.99 ± 0.03 1.54 ± 0.01 
Acetone 68.33 ± 0.02 128.82 ± 0.02 1.89 ± 0.01 73.53± 0.03 103.48 ± 0.08 1.41 ± 0.01 

Temp. =Temperature; SIA = Initial specific activity; SFA = Final specific activity; PF = Purification factor 

 
Regarding the purification factor, acetone was the most efficient solvent, as 1.89 ± 0.01 was 
obtained for assays carried out at 10°C, in addition to specific activity of 103.48 ± 0.08 U/mg. 
Isopropanol at 10 °C showed lower specific activity (79.90 ± 0.04) and purification factor 
(1.18 ± 0.01) compared to tests performed at 25 °C, in which it was observed specific activity 
of 104.99 ± 0.03 (similar to that obtained for acetone at the same temperature range, 103.48 
± 0.08) and purification factor of 1.54 ± 0.01. 

By comparing the results concerning the highest purification factor values found using 
acetone at 10 °C in the second precipitation step, it is possible to observe that a greater 
amount of solvent was unnecessary during the purification process to reach greater 
purification of lipases produced, nor more efficient. 

In the second precipitation step the purification factor obtained was 1.88 ± 0.01 for acetone 
in a ratio of 1:3 (v/v) at 10 °C and using a a ratio of 1:2 (v/v), it was very similar (1.89 ± 0.01). 



 

However, isopropanol reached optimal results in assays carried out at 10°C in a ratio of 1:3 
(v/v) in the second precipitation step (1.89 ± 0.01), since a lower purification factor of 1.18 ± 
0.01 was reached in a 1:2 ratio (v/v). 

These results showed that acetone presented a better performance among the solvents 
under study in the purification of lipases from P. africana, as it obtained one of the highest 
purification factor values (1.89 ± 0.01), one of the highest specific activities obtained from the 
precipitate (103.48 ± 0.08 U/mg) using a smaller volume of solvent in the second 
precipitation step (1:2 v/v). 

3.1 Partial characterization of the precipitated enzyme 

After enzyme precipitation, it was possible to characterize it in terms of optimal pH and 
temperature. 

For optimal pH assays, 37°C was set and olive oil was used as substrate in gum arabic 
emulsion. Figure 1 shows the effect of pH on the hydrolytic activity of lipase from P. africana. 

Optimal pH is between 7 and 8 (72.80 ± 1.29 - 72.07 ± 1.61 U/mL), since maximum 
hydrolytic activity was found under such conditions. This result is close to that observed by 
Ramos et al. [23] who studied lipase from G. candidum and observed optimal pH of 8. The 
effect of temperature on enzyme activity is shown in Figure 2. In these assays, pH was set at 
7 and activity assays were carried out in olive oil emulsion 
 

 

 
Fig. 1. Effect of pH on the hydrolytic activity of P. africana lipase 
 
The optimal temperature for lipase was 37 °C, and hydrolytic activity of 72.80 ± 1.29 U/mL 
was reached. 

The lipase produced from Bacillus altitudinis studied by Nimkande et al. [24], which comes 
from Antarctic soil, has very similar optimal temperature, and maximum activity was reached 
at 40°C. 

Thus, the maximum catalytic activity of lipase was reached at 37°C and pH 7, and maximum 
activity of 72.80 ± 1.29 U/mL was obtained under these conditions 



 

 

 

 
Fig. 2. Effect of temperature on the hydrolytic activity of P. africana lipase 
 
Lipases could possess different substrate specificities. It means that they are able to 
recognize and hydrolyze certain ester bonds present in specific fatty acids bound to 
triacylglycerides more rapidly. The purified lipase from P. africana showed greater specificity 
for hydrolyzing ester bonds of fatty acids with long carbon chains present in sunflower, olive, 
soybean, corn, cotton and linseed oil and there was less activity for palm kernel, canola oils 
and tributyrin (Figure 3). 
 
This type of substrate specificity allows the application of this lipase in relevant 
biotechnological transformations, such as the enrichment of certain polyunsaturated fatty 
acids (PUFAS) important for different physiological functions [25,26]. 
 
 

 
 
 
Fig. 3. Specificity of the lipase from P. africana using different substrates 



 

 

4. CONCLUSION 
 
Among the organic solvents assayed to investigate precipitation, isopropanol and acetone 
achieved optimal performances, and were selected for further studies. After two precipitation 
steps, the use of acetone at 10°C proved to be the most robust strategy, since it a 
purification factor of 1.89 ± 0.01 could be reached, even by using smaller amounts of this 
solvent (1:2 v/v ratio). By characterizing this enzyme, it was observed that the highest 
hydrolytic activity was achieved using olive oil at 37°C and pH between 7 and 8. 
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