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Chemoattraction of Low-Molecular-Weight
Compounds in Shrimp Feeds

Summary:

The methodology used in a Texas Agricultural Experi-
ment Station study provided a useful tool for evaluat-
ing the attractiveness of individual ingredients in pre-
pared shrimp feeds. Although not as effective an at-
tractant as the squid muscle meal control, putrecine
was the highest rated of eight chemoattractant com-
pounds tested.
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Marine shrimp possess the ability to detect and differ-
entiate among a multitude of environmental chemical
stimuli. Whether olfactory, gustatory, or both, this ability
is referred to as chemoreception. Chemoreception enables
shrimp to identify potential predators, mates, symbionts,
changes in the chemical makeup of their environments,
and sources of food.

Due to the high cost of feed, rapid food identification
and ingestion by cultured shrimp is of major economic
importance. Further, since 50-100% of the low-molecular-
weight, water-soluble compounds in feeds can leach out
within one hour after the feed is added to culture water,
it is critical that feed is quickly ingested for greater nu-
trient quality and reduced potential water pollution.

Low-Molecular-Weight Compounds

Most chemoattractants for shrimp are metabolites
with low molecular weights below 1,000 daltons. They in-
clude amino acids, quaternary ammonium compounds,
nucleotides, nucleosides, and organic acids. As a group,
low-molecular-weight substances are water-soluble and
occur in tissues at concentrations many orders of mag-
nitude higher than those in the aquatic environment.

The introduction of these substances into the aquatic
environment from the tissues of prey species can be caused
by leakage, excretion, tissue damage, or decomposition.
Assimilation of these low-molecular-weight compounds
by bacteria as well as higher organisms serves to keep
ambient concentrations low.

Evaluating Chemoattractants

The development of methodology to evaluate the ef-
fectiveness of one chemoattractant relative to another is
an important step in reducing the amount of feed used in

commercial aquaculture. The process of ranking chemoat-
tractants can be achieved by assigning data to an ordinal
scale or by transforming discrete data to a hypothesized
underlying scale. Although ordinal methods can be very
useful with regards to ranking, they lack the ability to
measure the magnitude of difference between the objects
ranked.

Furthermore, depending on experimental design, or-
dinal ranking scales require assessors to learn specific
scoring systems that can be dependent on previous ques-
tions or observations, thus placing demands on the asses-
sors’ experience and training. In contrast, paired compar-
ison tests only require that assessors choose which of two
objects is greater with respect to a predefined attribute.

Counting the number of shrimp present on a feeding
tray at each observation is a useful paired comparison.
Transforming this discrete data to a log-linear scale pro-
vides an estimated magnitude of difference between the
two objects compared.

Individual ingredients can also be indirectly ranked
relative to one another within an experiment by conduct-
ing pairwise comparisons of all possible choice combina-
tions. This can be very useful when evaluating potential
chemoattractants and their levels of inclusion with re-
spect to cost as well as efficacy.
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Figure 1. Mean preference probabilities of low-molecular-
weight compounds compared to a common control containing
squid muscle meal.

TAES Study

In May 2003, a 19-day study of chemoattractants at the
Texas Agricultural Experiment Station of Texas A & M
University in Port Aransas, Texas, USA, used an experi-
mental system consisting of nine fiberglass tanks 3.4 m
in diameter. Each tank was stocked with 50 pacific white
shrimp, Litopenaeus vannamei, with initial weights of
about 7.6 g.
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Table 1. Numerical ranking of compounds

None of the prepared evaluated as chemoattractants.

feeds containing low- Rankings indicate most

. attractive to least Rank | Identifier | Chemoattractant =0.05
molecular-weight attractive. Based on . = - E
Chemoattractants pairwige comparisons 1 a Squid muscle meal a

. of all possible combina- 2 b Putrescine b,c,d, e
were as attrgctlve to tions of exponenti- 3 c L-tyrosine b,c,d e
L. vannamei as the ated differences in 4 d Taurine b,c,d,efg
control feed, which T i0orCie. | 2 : alyois b.c.d,e.f,g
. z - : 3 6 f DL-lysine d,efg
contained squid tants that share identi- 5 5 LEFIBIRE d,e1.g, h
fiers are not significantly -arg) &g
muscle meal. different. . 8 h Betaine-HClI g, h,i
9 i DL-histidine g, h,i

Each tank contained two sets of
two 0.6-m2 black, gel-coated fiber-
glass feed trays, with each set placed ; . . -
against opposite tank walls. Experi- ngh Quallty, ngh YlEld and
mental feeds were formulated to con- . . . . .
o e ruds protein and A% iow i [N COBLINIOUS Peeling with Laitram Machi
molecular-weight compound on a dry-
weight basis. The compounds tested
were L-tyrosine, taurine, glycine, DL-
lysine, L-arginine, betaine-HCI, DL-
histidine, and putrescine.

Each experimental feed was added
to the feed trays at a rate of 6% of Hand 1e;-led usin Machine peeled usin,
shrimp body weight. The number of m:"muzil.l labor. ¢ La‘ilrnm I\Eachinefy, g
shrimp on each set of trays was ob-
served at 15-minute intervals over
two hours. Applied every other day,
experimental feeds were rotated
through all nine tanks, and tray posi-
tions were alternated each trial day
to reduce within-system variability.

On days opposite the chemoattrac-

Shrimp processors greatly reduce operational costs, year after
year, just by switching from manual shrimp peeling to Laitram’s
automated system. With our complete Warm Water Shrimp
Peeling System, you can...

tant trials, a single feeding of com- B Increase peeling capacity

mercial shrimp feed was hand-broad- ® Maintain high quality and yield within 1-2% of
cast into the tanks at a rate of 5% of hand-peeling

the shrimp wet body weight. The av- B Receive continous peeling production

erage shrimp growth during the ex- ® Reduce labor costs by 80% or more

periment was about 1.05 g/ week.
For this experiment, the basic

Bradley-Terry model of paired com- i Laitram Machinery's standard

parisons was extended to 3-choices to ; "T‘!HFl m 1 *w Warm Water Shrimp Peeling System
account for the entire population of LA s _ E};ﬁfﬁg&tign}rfﬁs {tp}lrux'fr;rtltt'fy

i iy o g of shrimp per hour.
b experlmental tank at each 15- [ i See the complete system at:

minute observation time. www.laitrammachinery.com/

Standard Peeling System wiwvprocess.itm.

Results

The study showed that none of the
prepared feeds containing low-molec-
lllar-WElgi‘.lt ChemoattraCtanFS et We can show you! Our free, detailed Payback Analysis
as attractive to L vannamel as the compares your manual peeling costs with the cost of
control feed, which contained squid operating Laitram’s complete automated system. The
muscle meal (Figure 1). However, some results may surprise you.
of the compounds were significantly
more attractive than others (Table 1).

How Much Can You Save?

For example, putrescine was not Call Us For Your Free Payback Analysis Today!
Slgn[f}cantlv more at tract]_ve than L Laitram Machinery, Inc. USA 504 733 6000 Toll Free: 800 533 8253 Fax: 504 733 6111
- z N . P Australia 61 8 9430 5253 Fax: 61 8 9430 4345 » Thailand 66 2 251 7705 Fax: 66 2251 2350
tyrosme. HOWE\:’EI‘, it was 31gnlt_"1(:ant~ Vietnam 84 8 8204066 Fax: 84 8 242427 » Email: Im.saleserlaitram.com
ly more attractive than DL-lysine, L- Internet: www.laitrammachinery.com
arginine, betaine-HCIl, and DL-histi-
dine.
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