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Introduction. Carboxylesterases are enzymes that show
high regio- and stereospecificity, which makes them
attractive biocatalysts for the production of optically pure
compounds in fine-chemicals synthesis and they have
great potential for application in many other biocatalytic
processes, including biodiesel production. A. nidulans
encodes almost 70 genes for these enzymes and our
group has characterized four of them (1-4). Enzyme
immobilization ensures recycling of the biocatalyst, allows
easy product separation, and may improve performance of
the enzyme. The immobilization often results in greatly
increased resistance to various denaturation factors, like
extreme pH and temperature or the use of solvents and
results in a longer storage time.

In this work, different supports were evaluated to
determine which can be the best for the immobilization of
each of the four carboxylesterases from A. nidulans, which
will be assayed for biodiesel production.

Methods. Carboxylesterases in crude extracts were
obtained according to described protocols (1-4).
Concentration and buffer exchange of supernatant was
done by ultrafiltration through a membrane having 10-kDa
NMWL. The concentrated solution was used to verify
enzymes presence and its esterase activity (5). Esterase
activity in the crude extract was detected by
spectrophotometry at 410 nm, using p-NPA as substrate
as described by Ejima et al. (5). Protein analysis was done
with a SDS-PAGE at 12% and the confirmation of its in
situ esterase activity 149 was carried out by zymography
as described by Pefa-Montes et al. [1]. The enzymes
were adsorbed on the supports (Accurel MP1000, Celite
545, Chitosan and Nylon) previously treated, and the
mixture was incubated at 4°C with a shaking speed of 200
rom on an orbital shaker at different times. The
immobilization process was evaluated by taking aliquots
from the initial and final solutions to quantify the protein
content and enzyme activity as described before.

Results. Every enzyme has different interactions with the
supports. The protein concentration in the sample has an
important effect in the process of adsorption because it
may result in steric hindrance. Most of them showed high
yields in Accurel MP1000, a hydrophobic support, but
Chitosan could be an adequate support as a second
choice (Table 1). Lipases are selectively adsorbed onto
Accurel MP1000 due to their hydrophobic domains, a
feature that results in the purification of the lipase as well
as in its immobilization. The behavior shown here after
adsorption of Nstcl and ANCUT2 might be due to low
protein yields, while immobilization efficiency was high
(Table 2). Chitosan has important advantages as it is

cheaper than Accurel MP1000 and it is a residue of shrimp
processing. To achieve immobilization with Nylon 6 a
covalent bond is formed, so the active site may be altered.
In fact, it had the lowest activity among the assayed

supports.
Tablel. Yields ofthe mmobilization of Carboxylesterases
Enzyme Immobilization | Totel Protem | Total Activy Specific Activity
conditions (mg) )] (U/mg of protem)
(Supports)
Accurel MP1000 4.00 3332.80 412,50
Celite 343 139 93721 180.63
NSt Chitosan 133 1009.78 493.92
Nylon 6 387 237734 3313
Accurel MP1000 137 2660 93 170249
ANCUT2 Celite 343 0.39 222.00 336.82
Chitosan 042 138.88 1503.99
Nylon 6 139 1613 69 38842
Accurel MP1000 1.16 244108 2022.44
PrtA Celite 543 0.40 370,05 200.49
Chitosan 0.33 79.83 691.16
Nylon 6 121 283037 18037
Accurel MP1000 113 799.67 2079.49
Cocktail Celits 343 042 32113 390 88
Carboxylesterases Chitosan 0.32 30934 1727.15
Nylon 6 123 370.82 2014.42
Table 2. lmunobilization efficiency (E%s) and protein yield (P*) of suunobilized
carboxylesterases from 4. nidw/ans oa different supports
Enzyme | Immobilization conditbons TP (%) | E (e}
(Carrier) | |
Accurel MP 1000 | 8248 ! BS54
Celite 535 i 7359
NSl 762 7.6
4094 “43
18.26 8833
ANCUT2 64 2446
Yy 15.32
59 33.40
PriA T0.64 59.42
71,84 8.33
61.2 [INE]
Cocktail | 74.62 ] Si83
Carboxyhestorases | Chwosan | 35.3% | 284

Nvlea 6 nes

Conclusions. We found that the Accurel MP1000 was the
best support for the carboxylesterases evaluated. The
immobilization process is simple. However, chitosan leads
to acceptable immobilization yields and is a cheap
support. The use of Nylon 6 affects the catalytic activity.
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