Internal physical properties of shrimp feed

By Joachim W. Hertrampf

Water durability of feed pellets is an important internal physical property. A subjective method which
is not time consuming and suitable for routine water durability testing in feed mill, has demonstrated
that accurate and reproducible results can be obtained.

The physical properties of pelleted shrimp feed can be classified as
“external physical properties” and “internal physical properties™. The
former includes the appearance of the feed, such as crumbles, diameter
and length of pellets. The latter considers the behaviour of feed pellets
in water. In this article, only the internal physical properties of shrimp
feed are discussed.

Water durability

This is the time feed pellets sustain in water before falling apart. This
is a significant property of commercial shrimp feed. Pellets with
insufficient water durability not only remain in water unconsumed but
also contribute substantially to the water pollution of ponds. The
deteriorating feed is hazardous to shrimp.

Producing shrimp feed of the highest water durability is therefore
important. This, however, is not an easy task because many factors
contribute to the water durability — negatively as well as positively.
Water durability depends on the following.

Raw materials

There are raw materials that have a high pelletising ability. These
include soybean meal while others with high crude fibre content such
as rice bran have low pelletising ability. Fish meal and wheat flour,
normally used at a higher level in shrimp feed, have a medium pelletising
ability (Hertrampf, 1992).

Another important quality parameter is the abrasiveness of feed
pellets. High abrasiveness of pellets is responsible for unwanted dust
development that usually occurs during the transport of feed. The
abrasiveness properties of raw materials range from high and low.

In many cases a low pelletising ability corresponds with a high
abrasiveness and vice versa (Table 1). There is, of course, a wide
variation in the physical properties of raw materials. The pellet quality
of feed, therefore, may vary with raw materials used. (Hertrampf, 1984).

Table 1. Pelletising ability and abrasiveness of selected raw material
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Technical measures

The pelletising machine is most influential in producing the required water
durability. The best pellet binding agent will not result in high quality feed
pellets, if technical measures are improperly applied. The application of
steam and temperature to the conditioning process has to be right so that
the starch components gelatinize properly. To choose the comrect thickness
of the pellet die and the use of not worn-out pellet dies are of importance
contributing to water durable feed pellets. These are only some of the
technical applications in the manufacture of feed pellets.,

Pellet binders

Pelleted feed for terrestrial farm animals can be manufactured without
applying a pellet binding aid. However, producing feed pellets for
ag &J@!li!: animatlsthat are immersed into the water, the use of a pelletising
aid is a “must”.
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The range of pelletising
agents and products is rather
wide. They can be classified
as the following (Hertrampf,
1992):
= Natural minerals
* Wood-processing by-

products
# Plant products with pellet

binding properties
+ Synthetic compounds.

Here we will refrain from
discussing “pros” and “cons” of individual pelletising agents. However,
an “Efficiency Index” may help to select the most suitable pellet binder
(see box, Hertrampf and Piedad-Pascual, 2000). The lower the Efficiency
Index, the more cost and performance efficient is the pellet binder.
However, in practical feed manufacture it is common to use a combination
of various pellet binding agents.

Judging water durability
Water durability requirements
Gaus (1985) reported that shrimp farmers in Central America in the
past requested a water durability of six hours. This, of course, is an
‘overkill". It is impossible to produce a pellet that disintegrates only after
six hours and still is in shape that will be found and eaten by the animals.

Today's water durability of shrimp pellets is in the range of two to
three hours. This time is absolutely sufficient. Mishra {1999) observed
in his trials in juvenile black tiger shrimp Penaeus monodon that the
pellets were consumed within 30 to 60 minutes.

Although pellets immersed in water should not fall apart, a certain
amount of chemo-attractants have to leach from the pellets so that
the shrimp get the signal to find the feed. Lemm (1583) demonstrated
that 50% of a salmon population died in the presence of feed that was
free of any chemoattractant.

Measuring water durability

Although the water durability of aquaculture feed is very important,
there is still no standardized method or generally accepted procedure
available for testing it (Heidenreich, 2000).

Putting some pellets in a glass beaker filled with water is a very
common procedure to test the water durability of industrial shrimp
feed. Uncontrolled stirring of the contents of the beaker from time to
time is similar to a humicane gust. Such tests have no value, and they
do not provide acceptable and reproducible information on the feed
pellet quality. However, more accurate and precise methods have been
developed for evaluating the water durability of feed pellets.

In her trials, Boonyaratpalin (1984) in Thailand measured the
disintegration of pellets by weight loss in water after determined time.
The weight loss is used as a parameter for judging the water durability,
This test has been used by other research workers, too (Anonymous,
1987; Pascual, 1990; Dominy and Lim, 1991). The results of this test
are reliable. However, the procedure is very time consuming and,
therefore, not applicable for routine tests in a feedmill.

Liwe and Appelt (1985) estimated the water durability of feed
pellets by applying the following parameters:

» The floating and sinking behaviour of pellets;
*  The swelling of pellets in water and in humid air:
»  The turbidity of the water.

This procedure reguires more time for obtaining results than the
method developed by Boonyaratpalin (1984) and is not suitable for
practical conditions.

The “leaching rate” which measured the visible light absorption
after determined time was used by Lee and Tsay (1991). The results






