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Opinion Article

As old researcher and university professor, I know that a
continuous controversy between science and economy exists.
According to the view of each of parties, development concept is
different. This problem is materialized when bioprospecting is applied.
As I suggested in an editorial article, bioprospecting is an ancient
activity linked to human history, but Society has become a very
complex system with conflict of interests, and very often economic
interests prevail over social interests. Rose et al. [1] commented that an
open discussion taking into consideration diverse views is important
to resolve controversies and find convergence. Industry, policy,
modern cultures and population must find the best way to benefit
fairly and equitably each constituency. Only then will there be a
chance of global development because real capacity for change and
improvement will be possible. In the framework of the commented
problem, the study of Ho and Lau [2] is particularly useful, because
they proposed a bioprospecting work line that provides economic
benefits through the use of agricultural wastes as optimised carbon
source and optimisation of growth conditions for xylanase production
by Aspergillus brasiliensis Varga et al. in agitated solid state
fermentation. This work is key in discussion about the bioprospecting
use as a tool in environmental conservation as well as in creation of
economic value for agricultural and forestry assets in countries, mainly
in underdeveloped countries.

Xylan, the second most abundant natural polysaccharide, has
important industrial applications, particularly the enzymatic
hydrolysis. Diversity in the chemical structures of xylan derived from
wood, cereal or other plant materials causes a large variety of xylanase
with various hydrolytic activities, physicochemical properties and
chemical structures. Moreover, xylan derivatives are frequently used to
induce the production of xylanase by microorganisms, among them
fungi produces higher xylanase activity compared to bacteria and
yeasts. According to background information [3-6], xylanase is made
by numerous and different fungi. However, in the industrial scale,
xylanase production is typically restricted to several species, as
Aspergillus spp. Indeed, certain Aspergillus species are selected and
optimised for xylanase production in solid state fermentation (SsF).
Moreover, these species have many applications in SsF when
compared to bacteria and yeast. The physiological, biochemical and
enzymological properties of this fungal genus are optima for obtaining
a high productivity in the cited fermentation, because fungal hyphae
have capacity to penetrate and thrive into solid substances under the
controlled conditions. The best Aspergillus species to produce
xylanase is A. brasiliensis, as Judith and Nei [7] demonstrated, and
also makes a large variety of extracellular enzymes, that is why this
specie exerts tremendous potentials in many industrial processes [8].
Regarding the fermentation process, it should also be taken into

account that the use of SsF for the production of xylanase has several
advantages over submerged fermentation (SmF), for example, it is
more economical and produces lower contamination risk [9]. In short,
xylanase and enzyme-producing microorganisms, as A. brasiliensis,
are very often used in the management of waste, to degrade xylan to
renewable fuels and chemicals, in addition to their use in food, agro-
fiber, and the paper and pulp industries. Furthermore,
oligosaccharides produced by the action of xylanase are used as
functional food additives or alternative sweeteners with beneficial
properties.

The results from the study of Ho and Lau were consistent with
above cited reports, and they described a xylanase production system
based on using of A. brasiliensis and SsF, with particular conditions of
pH, temperature and agitation speed that affect fungi growth and
fermentation process, and always using agricultural wastes that come
from their country (Malaysia). Thus, the main aims of their study were
to find an optimised carbon source from different agricultural wastes,
and to assess the effect of different growth conditions on the xylanase
production by A. brasiliensis via one parameter investigation at a time
manner in SsF. The SsF was preferred than SmF due to lesser use of
water, higher capability of using cheap and abundant available
agricultural wastes as carbon source, and lower contamination risk.
Hence, this study was carried out to produce the optimal xylanase
activity by A. brasiliensis using various agricultural wastes as the prime
carbon source in SsF, total of six different agricultural wastes such as
barley husk, maize, rice bran, soybean hulls, wheat bran and PKC
together with 2% yeast extract as the nitrogen source were assayed. A
fermentation parameter range was also tested in order to determine
the best growth conditions for xylanase production by the fungus via
SsF. So the study was carried out at different initial medium pH from 4
to 10; and to investigate the optimum temperature for xylanase
production, the effect of growth temperature on xylanase production
was assayed from 25 to 45°C. Finally in the study, the optimum
agitation speed for the maximum xylanase production was determined
from 50 to 200 rpm using the optimised medium formulation and
growth conditions obtained from the previous experiments. In order
to assess xylanase activity, Ho and Lau used the procedure of Bailey et
al. [10] with slight modifications described in the article; to quantify
the xylanase activity, one unit of xylanase activity as the amount of
enzyme required to produce one micromole of xylose equivalent per
minute of enzyme reaction per mL of enzyme solution under assay
conditions was regarded. Total soluble protein concentration was
measured using Lowry assay with BSA (Bovine Serum Albumin) used
as the standard [11]. The main result obtained from experiments was a
higher productivity of xylanase under optimal conditions. Ho and Lau
concluded that wheat bran was the most productive and preferable
carbon source on xylanase production by A. brasiliensis via SsF,
initially adjusting the medium pH to pH 6.5, at the growth
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temperature range of 25 to 35°C, preferably at 30°C, with agitation
speed at 150 rpm and fermentation period at 24 h. After to read the
article, I conclude that the research aims are successfully achieved in
the study.

In my view, this research work allows a direct application of the
results to industry because the xylanase obtaining process proposed by
Ho and Lau is readily repeatable. Other highlight is the agricultural
wastes use as carbon source for avoiding unnecessary exploitation of
wild plants from natural ecosystems. Thus, I consider that Ho and Lau
have achieved the purpose of the study: to propose xylanase
production in large industrial SsF system, using alternative cheap and
sustainable carbon source, as wheat bran, and optimal fungi growth
conditions.

This work is an example of positive bioprospecting that should help
to redirect the controversy about the natural resources use, because the
agricultural wastes are also natural resources. Protection and
improvement of the environment, landscape and its features are
favored because wild natural resources are not directly used.

What is your opinion on this?
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