VOL 7 ISSUE 1 March/April 2015

AQUAFEED
A D VA N C E S I N P R O C E S S I N G & F O R M U L AT I O N
An Aquafeed.com publication

FOCUS:

Feeding for
Health

Preview:

Volume 7, Issue 1

Advances in Processing & Formulation

Contents
5



From the Editor/Index to adver sers

2



Interview: Dr. Alex Obach, Skre ng ARC

3



* Cover story: Phytogenics An eﬀec ve tool to improve

5

performance in aqua c species


Feed Addi ves Can Reduce the Impact of EMS

10



Plant‐based health promoters for secure shrimp farming

16



Pathogen Detec on System at Point‐of‐Need for

20

Aquaculture Applica ons

42

52

25



Fly larvae protein now a commercial reality for aquafeed

25



Improving Fish Performance with Solid State Fermenta on

29



The U liza on of ProFloc as a Fishmeal Replacement

33



Time to make be er use of NIR data

38



Preview: FIAAP/VICTAM/GRAPAS 2015

42



Further enhancements to non‐linear op miza on techniques

46



Performance in aqua c feed with Twin Screw Extrusion

48



Aquafeed Horizons

52



Calendar of events

56

AQUAFEED::ADVANCES IN PROCESSING & FORMULATION from Aquafeed.com

Vol. 7 Issue 1

20

FOCUS
Feeding for health

Pathogen detec on
system at point‐of‐need
for aquaculture applica ons

By Loganathan Doraisamy*, Suresh M. Menon*, Maria del Pilar Mar nez Viedma*, Hong U. Wong*,
Sara I. Hash*, Sri Harsha Gadde* and Edward Danish#
*Menon Biosensors, Inc., , San Diego, CA 92127, USA;
# GeeKay Hatcheries Private Limited, Tupilipalem, Andhra Pradesh, India.
Promising solu on for emerging
diseases
Menon Biosensors, Inc. (MBI) has developed and validated a Lab-in-the-Box
pathogen detector using its M2
(Molecular Mirroring) nuclear magne c
resonance (NMR) and nanopar cle technology. A major problem within the aquaculture industry can be solved using
this technology. The M2 technology can
detect life threatening disease-causing
pathogens in animals leading to savings
in me and money. The technology detects pathogens (bacteria, virus, fungi
and parasites) in aquaculture pond and
hatchery water, soil, animal ssue, animal feces, and feed. The technology was

originally developed by Menon Biosensors for biodefense and clinical diagnoscs applica ons with financial support
from the US Government and private
investors for the last 10 years.
In the last few years, a shrimp disease
known as “Early Mortality Syndrome” (EMS) or “Acute Hepatopancrea c Necrosis Disease” (AHPND), has been
reported in shrimp farming countries like
China, Vietnam, Thailand, Malaysia and
Mexico [1, 2] and currently is spreading
worldwide. The Global Aquaculture Alliance [3] has es mated that losses due to
EMS to the Asian shrimp farming sector
alone is USD 1 billion.
The EMS/AHPND disease typically aﬀects
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shrimp post-larvae within 20–30 days
a er stocking and o en causes up to
100% mortality. The agent causing EMS/
AHPND has been reported to be a pathogenic Vibrio belonging to the Harveyi
clade, presumably Vibrio parahaemoly cus [3]. Detec on and preven on of
pathogenic Vibrio in shrimp ponds and
hatcheries require a rapid biodetec on
system to monitor the presence of EMS
causing Vibrio in a mely manner in the
field at the point of need.
There is no biodetector available today
to rapidly detect fast growing Vibrio bacteria in farms and hatcheries. To fill this
gap, MBI has been collabora ng with
leading microbiologists in developing
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EMS detec on assays. To validate EMS
and other assays in the field, MBI has
been working with reputed aquaculture
hatcheries and farming groups. MBI is
currently selling the assays and systems
and marke ng with the help of its distributors.

Microbial management using Menon
Biodetector
Microbial management strategies are
being considered by the farmers and
hatchery owners to minimize the risk of
EMS/AHPND outbreaks. By maintaining a
popula on of slow-growing, safe bacteria
in the pond, it is believed that EMS/
AHPND outbreaks can be prevented.
Con nuous monitoring of aquaculture
hatcheries and ponds using MBI’s rapid
low-cost assays to detect and quan fy
various bacteria is the strategy followed
by Menon customers for microbial management. This method is be er than the
current prac ce of disinfec ng ponds
prior to stocking shrimp post larvae,

which does more harm than good due to
ecosystem disturbance. A er disinfecon, the lack of compe on favors fastgrowing bacteria such as many pathogenic Vibrio spp. than the slow growing
harmless bacteria [4]. It is also necessary
to make sure that the larvae used for
stocking are EMS/AHPND-free by rapidly
detec ng various pathogens that can
spread via larvae from hatcheries to
ponds. MBI team has developed and validated sensi ve assays for EMS, White
Spot Syndrome Virus (WSSV), Taura Syndrome Virus (TSV) and so on for this purpose.

M2 Menon Biodetec on
Methodology
The Menon pla orm technology is a next
genera on PCR method oﬀering the
combina on of compact size, portability,
high sensi vity, speed and low-cost and
is ideally suited for rugged use in aquaculture se ngs. The M2 NMR Bioassay is
a novel, patented nucleic acid assay. The
assay uses custom-designed oligo probes
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Figure 1: A achment of probes to specific
regions of DNA. Since the probes are
a ached to the magne c nanopar cles, this
causes the nanopar cles to form certain
complex structures in the presence of target
DNA.

conjugated with magne c nanopar cles
that can a ach to specific regions of the
extracted DNA of the pathogen target
(Figure 1).
The very long spin relaxa on me and
large amplitude of the NMR signal of
water protons allows the measure of the
NMR spin-spin relaxa on me T2 to be an
extremely sensi ve measure of the distribu on of the nanopar cles in the assay.
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With no target present, the nanopar cles
are rela vely uniformly distributed in the
assay – consequently T2 is short due to
the depolariza on eﬀects of the magne c nanopar cles present throughout
the volume of the assay (Figure 2). However, when a target DNA is present the
nanopar cles tend to react diﬀerently as
a result of binding with the target, leading to a change in the value of T2 which
determines the presence or absence of
the target. Typical dose response data
covering a wide dynamic range of pathogen concentra ons is obtained using
Menon Biodetector as shown in Figure 3.

Figure 2: (Le ) Uniform distribu on of nanopar cles when no target is present resul ng in a
lower T2, and (right) target DNA binds to the nanopar cles, resul ng in a higher T2.

Biodetec on Systems
The Lab-in-the-Box system is shown in
Figure 4. This system uses a miniaturized
NMR magnet. The en re system and
accessories to perform the assay, including thermal cycler, vortexer, incubator,
electronic boards and a tablet PC are
packaged inside a box that has the dimensions of 2.5 x 1.5 x 1.5 LxHxW).

Figure 3. Dynamic range data showing eight orders of dose response. A similar curve can be
generated for specific pathogen for aquaculture applica on. Then using such informa on,
hatchery and pond owners can treat the water depending on the level of infec on.
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Detec on of aquaculture pathogens
Figure 5 shows the dose response curves
for various pathogens aﬀec ng aquaculture today, including EMS-causing Vibrio,
general Vibrio and WSSV.

More informa on

“ ...This method is be er than the current prac ce
of disinfec ng ponds prior to stocking shrimp post
larvae, which does more harm than good due to
ecosystem disturbance...”

Traci Johnson, Menon Biosensors, Inc.
Email: tjohnson@menon.us

Figure 5. Dose response for EMS‐causing Vibrio and WSSV from tests performed on shrimp pond water. Tests were conducted in collabora on
between MBI and hatchery and pond owners.

Field applica ons
Figure 6. Biodetector system has
been tested in shrimp hatcheries
and shrimp farms in India.
Under low resource se ngs the
Lab‐in‐the‐Box was validated with
real life samples from ponds and
hatcheries.
The Menon service technician
traveled across several loca ons
collec ng samples and presented
results in real me.
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