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Preparation and pressing of whole banana plants was investigated. The preparation was done with a
stationary chaff cutter and a hammer mill. Afterwards the material was pressed with a belt or a screw
press. The efficiencies of these processes were measured by monitoring chemical composition of the
products. the ratio of juice to press cake produced and the proportion of plant dry matter extruded in the
juice.
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In the search for suitable energy and protein sources as feed components for
ruminants, tests were carried out with banana plants to determine their  suitablility in
this respect (Bo Gohl 1975; Ffoulkes et al 1978; Ohlde 1978; Rowe et al 1978) The
nutrient composition can be seen as favourable,but the low dry matter content of the
plants (7-10%) limits energy intake by ruminants (Ffoulkes and Preston 1978). On the
other hand, on a world wide scale, 20 million tons of fresh mass (1.7 million tons of dry
matter) are available from the plantations (FAO 1975).

Tests on sheep with banana plants (Musa cavendishii) from Ecuador indicated low
organic matter digestibility but treatment of the vegetative parts of the plant with NaOH
brought about a considerable improvement (Ohlde et al 1978)

The purpose of this work is to investigate the effect of mechanical preparation and
pressing of banana plants on their use in animal nutrition.

Materials and Methods

Whole banana plants (Musa cavendishii) were used from the greenhouse of the
Institute for Tropical and Subtropical Plant Science, University of Gottingen. This raw
material was distributed and processed as outlined in Figure 1.

The first processing step was done in a stationary chaff cutter drive by an electric
engine with a power of 3.8 KW at 700 rpm. The crushed material was then divided into
two portions and a sample was taken for analytical purposes.

The plants to be crushed with the hammer mill were split up according to their
length to ensure a uniform entry into the crushing machine. The hammer mill was
adjusted to 1700 rpm with a driving power of 7.5 KW. This processing equipment was
constructed and built in the Institute of Agricultural Machinery, University of Gottingen.
After a thorough mixing by hand a representative sample was taken for analytical
purposes.
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Compared with the fresh mass (7.0%), the prepared material had a dry matter content
of 8.7%. With pressing/the dry matter content was increased to approximately
15-24%. The crude protein content on the other hand is lowered by an average of
1.8% in all four press variations.

The crude fibre content amounted to about 22.3% of the dry matter compared with
16.3% in the prepared material. The cake pressed with the screw extruder showed a
smaller increase in crude fibre content (about 3%) than that prepared with the belt
press.

Control criteria: A comparison of the efficiency of preparation methods can be
made by calculating the following ratios. The proportion (by weight) of press juice to
the prepared material (termed preparation intensity - PI). A value for Pl of 0.56 was
determined for the material prepared with the chaff cutter, and of 0.61 for the material
crushed with the hammer mill. As a second control criterion for the preparation, the
ratio of the dry matter from the press juice to that from the prepared material was
determined. This relation is named disintegration rate D (Kohlheb 1978).  A value of 
D = 0.09 was obtained for the material prepared with the chaff cutter and of D = 0.16
for that prepared with the hammer mill. 

The criteria for assessing the efficiency of pressing are the press grade and the
extraction rate (Table 2). The press grade is the ratio of the weight of the plant juice to
the weight of the prepared material. The extraction rate is determined by the relation
of the absolute dry weight of the plant juice and the absolute weight of the material
that was pressed.

Table 2 :
Values of press grade and extraction rate for different preparation and
pressing processes

Process Press Grade Extraction rate

Chaff cutter/Belt press 0.47 0.12

Chaff cutter/Screw press 0.55 0.13

Hammer mill/Belt press 0.53 0.16

Hammer mill/Screw press 0.74 0.31

Discussion

For various reasons attempts are made world-wide to dehydrate green plants and
to extract individual nutrient groups (Pirie 1971; Rastowski et al 1976; Edwards et al
1978; Russell et al 1978; Straub et al 1979). The economy, energy consumption,
mass and quality of the end products depend on the preparation and processing of
the raw material. In our case there was a slight increase in the dry matter content
determined during preparation. Moreover evaporation of water could have been
further increased through the enlarged surface area due to the preparation process.

In the case of preparation with the chaff cutter, 1-2cm long stalks were obtained,
which according to the structure, can be suitable for ensilage as well as for drying. An
effective preparation was achieved with the hammer mill: the flesh (pulp) was beaten
out of the fibre and only the bare fibres of the banana plant remained. It seems
therefore that a separation of fibre-rich material (about 16.3%) and fibre-poor fractions
is possible besides other separating conditions. 
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Figure 1 .
Processes used for processing banana plants

The belt press was fed with crushed material, by hand, whereby thin layers were
put in the middle of the band. The bead, was driven by an electric engine with a power
of 1.1 KW and had a speed of 9.3 cm/s. The press cake was stored in a cool place.

The screw extruder ran at 100 rpm with a driving power of 5.5 KW. The material to
be pressed was continuously fed into the hopper by hand. This screw extruder was
constructed and built, likewise, in the Institute of Agricultural Machinery, University of
Gottingen. The yielded press cake was again stored cool for further processing.

Results

Nutrient analysis: Table 1 shows the composition of the dry matter,

Table 1:
Chemical composition of  processed banana plants

Sample %DM
% DM

Crude Ether Crude NFE Ash
protein extract fibre

Prepared material

Chaff cutter 8.6 13.22 4.16 15.63 48.75 18.24

Hammer mill 8.9 14.53 3.91 17.03 46.98 17.55

Press cake

Chaff ) belt press 18.95 11.41 3.40 24.68 46.13 14.38

cutter) screw press 23.71 11.79 3.79 19.74 51.55 12.95

Hammer) belt press 14.93 12.69 3.64 22.98 47.38 13.31

mill        ) screw press 20.01 12.16 3.56 21.99 50.51 11.78
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The significance of the lower crude fibre content of the press cake achieved with
the screw extruder (press) will be shown by the results of the organic matter
digestibility which are to be published later.

The preparation intensities of 0.56 (chaff cutter) and 0.61 (hammermill) are
distinctly higher than results with grass or alfalfa (Kohlheb 1978). The relatively low dry
matter content of the fresh material (about 7%) favours this value. In terms of dry
matter removed in the juice (disintegration rate) a higher value was found for the
hammenmill than for the chaff cutter.

The press grade and extraction rate give information about the effectiveness of
the pressing. The extraction, in this case, is a mechanical separation. The high press
grades are a result of the low dry matter contents of the prepared material. This
means that banana plants can be easily pressed and are suitable for press juice
production.

Pressing with screw extruder is more productive if the material is prepared with the
hammermill. However care must be taken so that fibres do not remain too long in the
prepared material otherwise they twist around the rotating conical end of the screw
and choke the press.

The determined press grades lie above the comparable values with grass or
alfalfa (Kohlheb 1978). The extraction rate of 0.12, 0.13 and 0.16 correspond with the
values for grass mixtures and alfalfa, The very high rate of 0.31 for the screw press in
connection with the hammer mill is not achieved by any equipment described in the
literature (Cornell 1973, Wilkins 1976, Davis 1973, Hollo et al 1969, Utvik and Lunder
1975).

The achieved press effects of banana plants are unusually high. Dry matter
contents in the press cake correspond with those of dried green grass and other green
forage plants. The increased dry matter should facilitate the ensiling of banana plants
by reducing production of effluent.

Until now, the high water content of banana plants has prevented a satisfactory
supply of energy to ruminants (Ffoulkes and Preston 1978). With the mechanical
dehydration described above the biomass from banana plants could be added to
animal feed in greater amounts. Further investigation is needed to ascertain whether
the digestibility of the organic matter from the press cake can be raised by treatment
with chemicals (NaOH, NH ) or by ensiling. Further results on these problems will3
follow.
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