Enzyme booster
for improved performance

By Jean Peignon, Aqua Technical Manager, Asia Pacific, Olmix

Shrimp farming started to
develop in the 1970s. In
2012, world shrimp produc-
tion was larger than four
million tons and more than
50 % of the shrimp eaten in
the world today comes from
aquaculture. South East Asia
and China represent the
largest and the most produc-
tive shrimp production area,
accounting for 80% of the
world production. Although,
shrimp production has
boomed during the last dec-
ades, farmers have to face a
variety of issues to ensure
their production. Shrimp are
very sensitive animals and many disease
outbreaks occurred in the past such as the
white spot viral disease in 1994-1995 in
south East Asia and some are still going on
such as the Early Mortality in Shrimp syn-
drome since 2010 in South East Asia.
Among them, one of the most important
diseases is Vibriosis that kills some shrimp
all along the production cycle. More than
ten Vibrio species have been reported path-
ogenic for shrimp. Though Vibrio bacteria
are part of the natural flora and culture en-
vironment of shrimps, Vibriosis can occur in
a context of imbalanced environment and
may cause total mortality of the reared
shrimps. During the last two decades, mass
mortality in growout ponds and hatcheries
due to Vibrio were largely reported. Among

the different Vibrio species, Vibrio harveyi
is considered as one of the most important
shrimp pathogens.

With very good management practices, it is
possible to limit the Vibrio issue. In order to
have a complete protection against the
pathogen, it is important to find ways to
avoid shrimp becoming contaminated by
Vibrio. Antibiotics and chemotherapy are
often used to manage disease outbreaks.
However, these methods have limits, such
as environmental hazards or the spread of
antibiotic resistant bacteria.

Another way to prevent Vibrio disease is to
improve the gut health. The gut is one of
the most important entrances used by Vib-
rio to contaminate the shrimp. Favoring the
natural defenses of the gut by preserving
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its natural balance to avoid Vibrio develop-
ment and toxicity may be done. Olmix, with
a unique expertise in clay and algae, has
developed a new product aimed at the
improvement of shrimp performance
through boosted digestive enzyme activity
and better digestive balance.

Clays and feed efficiency

While there is scientific evidence showing
the benefits of clays in the prevention or
treatment of digestive troubles and in the
protection of the gut mucosa, much less is
known about their capacity to improve feed
efficiency. Yet, the improvement of the di-
gestibility of feed is an integral property of
clays. The mechanisms involved are
thought to be multiple (Reichardt, 2008).
The dominant hypothesis described in the
literature is that clays slow down the transit
of feed in the intestine, so the time for di-
gestion is increased, hence a better digesti-

bility of feeds and nutrients uptake. Never-
theless, it seems that the action of clays to
enhance feed digestion in the intestine in-
volves other mechanisms. Reichardt (2008)
and Habold et al (2009) both report the
ability of clays to favor the contact between
enzymes and nutrients, and therefore to
improve the rate of digestion of the feed.
Indeed, digestive enzymes need to be in
contact with their substrate in order for
hydrolysis to occur. The physico-chemical
interactions of the enzymes with clay parti-
cles seem to enhance the contact between
the digestive enzymes and the feed, mak-
ing clays a good supporting matrix for en-
zymes and acting as a meeting point for
them to be in contact with their substrate.
Indeed, Cabezas et al (1991) demonstrated
that clay-enzymes complexes are formed at
enteric pH values. These active stable com-
plexes are resistant to proteolysis and
increase the amount of active digestive
enzymes in the intestine, thus improving
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nutrient digestibil-
ity. In the same
way, Habold et al
(2009) observed
higher pancreatic
lipase activity in
rats supplemented
with Kaolinite; Xia
et al (2004)
showed an in-
crease in small intestinal digestive enzymes
activities on broilers supplemented with
Montmorillonite; and Paolo et al (1999)
observed an increase in protein and energy
retention coefficients for growing pigs sup-
plemented with clay. Some studies also
suggest that the increased activity of en-
zymes in contact with clay not only comes
from their stabilization, but also from the
presence of cofactors in the clay
(Reichardt, 2008; Habold et al, 2009).
Cofactors are defined as thermostable non-
protein compounds that form the active
portion of an enzyme system. In other
words, cofactors are helper molecules re-
quired for enzymes to be active. They can
be organic or inorganic, most commonly
vitamins in the first case and metallic ions
in the latter.

Clays are layered mineral materials, com-
posed of a succession of aluminium and
silicium based sheets, which order varies
according to the type of clay. In Montmoril-
lonite, several metallic ions replace some
aluminium and silicium ions in the struc-
ture. Known as the substitution phenome-
non, this event provides Montmorillonite
part of its physico-chemical reactivity.
Moreover, the presence of metallic ions
may contribute to the activation of some
enzymes, through their action of cofactors
(Niederhoffer, 2000). Thereby, copper is
known to activate lipase and phospholipase
A (Jondreville et al, 2002) and zinc is a
required cofactor of carboxypetidase
(Williams, 1960), to mention only a few
examples.

This unique combination of of
seaweeds and clay makes it a
unique tool to boost enzymes

activities through the action

of biocatalysis

The combination
the matrix
support provided
by the clay and
the cofactor effect
coming from the
metallic ions pre-
sent in its struc-
ture can be
referred to as
biocatalysis: the improvement of per-
formance of a biochemical reaction through
the action of an external compound, a bio-
catalyst.

Not all clays are equal

Due to a large variety of clay minerals, one
can imagine that all clays do not have the
same potential for biocatalysis depending
on their type, their purity, their source or
their treatment. As such, clay structure can
be modified and associated with other ma-
terials in order to potentiate its biocatalytic
properties. Such technology has been de-
veloped by OIlmix group (France) in the
frame of its research program conducted on
seaweeds and clays.

The micronized form allows a fine disper-
sion of the product in the intestine, provid-
ing many sites of reaction of enzymatic di-
gestion with more easily accessible metal
ions. Moreover, it benefits from a synergy
between clay and seaweeds in the process
of biocatalysis, as seaweeds bring in many
diverse metallic ions, sometimes absent in
the feed, which are required cofactors for
the activation of several enzymes. This
unique combination of seaweeds and clay
makes it a unique tool to boost enzymes
activities through the action of biocatalysis.

MFeed+, the only product benefiting from
this new technology, has proven its efficacy
in several studies. Among them, MFeed+
has been tested on shrimp by researchers
in Kasetsart University (Thailand). The aim
of the study was to evaluate the effect of
MFeed+ feed supplementation on digestive



and growth performance of Penaeus van-
namei.

375 shrimp (6.3+0.2g weight) were distrib-
uted in fifteen 500 L glass tanks, containing
25 shrimp each. After a seven day period of
acclimatization during when all shrimp were
fed the basal diet, tanks were randomly
allotted to one of three treatments (5 repli-
cates per treatment): one control, fed the
basal diet and two MFeed+ groups, for
which the basal diet was supplemented
with 0.1% or 0,2% of MFeed+. Growth per-
formance parameters and mortality were
recorded during the 60 days of supplemen-

tation. Vibrio bacteria were counted in the
hepatopancreas and the intestine at 60
days as a marker of digestive health.
Shrimp were fed three times a day to satis-
faction. Feed amount was adjusted daily
based on feeding ability of shrimps. Uneat-
en feed was siphoned out of the tank two
hours after feeding. Water used in the ex-
periment was seawater, with adjusted
salinity to 12-15 ppt. Water in tanks was
aerated with air stone and exchanged every
two to three days at the rate 10-30% vol-
ume depending on its visible quality.

+
Average initial weight, g/ind 66353 6.32 £ 0.13 / 6.32 £ 0.13 /
Average final weight, g/ind 124+ 0.8 13.09+1.1 +5.6% 13.44 £ 0.1 +8.4%
Specific growth rate, %/d 1.22 £ 0.1 1.31 £ 0.1 +7.4% 1.34 £ 0.1 +9.8%
. . 8.66 =
Total feed consumption, g/ind 0.64 8.21 £ 0.92 / 8.52 £ 0.77 /
Feed Conversion Ratio 1.42 £ 0.1 1.22* +£0.09 -14.1% 1.23* £0.1 -13.4%
* p-value < 0.05
Table 1. Growth performance
Vibrio count at 60 days,
x10* CFU/g
1.17** =
- In hepatopancreas 3.07 £ 0.39 2.83 £0.31 -7.8% 0.13 -61.9%
- In the intestine 1.67 £ 0.30 1.58 £ 0.25 -5.4% 1.13 £ 0.12 -32.3%
. 78.4%* £ 82.4** &
o, 0, o,
Survival rate, % 67.2 £ 4.38 4.56 +16.7% 3.58 +22.6%

** p-value < 0.01

Table 2. Health performance



Feed Conversion Ratio was greatly im- the digestive status of the shrimps, as

proved in groups receiving MFeed+. As a shown by the lower Vibrio count in the
consequence, average final weight and spe- hepatopancreas and the intestine and the
cific growth rate of shrimp supplemented improved survival rate of the juveniles.
with MFeed+ tended to be higher. (See Ta-  This study highlighted the interest of
bles 1 and 2). Moreover, the better diges- MFeed+ to improve digestive and zoo-
tion performance contributed to improve technical performance of shrimp.

More information

Jean Peignon, Aqua Technical Manager, Asia Pacific, Olmix.
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Aquafeed Horizons

JUNE COLOGNE GERMANY

The aquafeed industry’s leading international technical conference returns to
Cologne with a stellar line-up of industry experts and applied scientists.

Topics will include: REGISTRATION NOW OPEN!
* The response in processing to the Discounts available for “early bird”, students & groups
inclusion rate of novel proteins
- Effect of extrusion technology on _ _
physical and nutritional quality of RilLIegIStiation Strongly AdyiRed.
fish feed
- Ingredient selection and extrus
parameters for aquatic feeds

- Practical manufacturing 4
constraints and their impact on
feed formulation resource allocation
models <
- Future possibilities and demands in
salmon feed production

.. and more.

Pre-registration required for a guaranteed place.
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Sponsors Brought to you by Aquafeed.com, the aquafeed industry’s infor-
mation provider, the 8th international Aquafeed Horizons conference

MTI | will take place along side the FIAAP/VICTAM/GRAPAS 2015 feed
- and grain trade shows.
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