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Abstract

Studies were conducted to evaluate corn cob and waste paper cultured with edible mushroom

(Pleurotus sajor) as a means of improving their nutritive value

Jor livestock animals. Waste paper "

and corn cob were 14.2 and 47.7% DM respectively. Crude fibre degradation was 25.0% for corn
cob and 7.21% for waste paper which was intermediate to 34.0 and 10.30% of the untreated
samples. Digestibility of the fungus treated paper and corn cob were assessed using 24 Wistar
Albino rats. Dry matter digestibility of the paper and the corn cob were improved by incubating with
the mushroom with an increase of 30 and 40% waste paper and corn cob respectively. The crude
protein digestibility and crude fibre digestibility were improved by incubation with mushroom
compared with untreated samples. It was concluded that such biodegradation and the concurrent

30.2 and 27.8 percentage unit increases in crude

protein digestibility of corn cob and waste paper

may in fact improve the nuiritive value for livestock with no detriment {o the health (organ and

blood) of the animals.
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Introduction

Attempt to improve the nutritive value of waste
agricultural residue, by biological means have
produced varied results (Han, ef al., 1975;
Lynch ef al., 1977; Streeter et al; 1982; Rolz et
al., 1986; Belewu, 1999; Belewn, 1999; Belewu
and Afolabi, 2000; Belewu, 2001). Belewu
(1999) in contrast to Han et al. (1975) reported
that Pleuwrotus sajor caju increased the in- vitro
dry matter enzymatic digestibility (IVDMED) of
cotton waste and sawdust. While Lynch et al.
(1977) reported no delignification of various
crop residues incubated with fungus, Diplodia
gossypinia,

Mushrooms are classified as white rot fungi and
many are known to delignify plant materials as
well as being edible by man (Oso, 1975; Chang

and Hayes, 1978). Initial studies in our
Laboratory showed that Pleurotus sajor caju
grew well on cotton waste but its growth on
sawdust was slow and poor (Belewu and Banjo
1999; Belewu and Afolabi, 2000 and Belewu,
2001).

No ill effects were observed among rats, West
African dwarf sheep and goats fed rice husk or
sorghum stover that had been incubated with
fungus (Zrichoderma harzanium) (Belewu and
Okhawere, 1998; Belewu, 1999; Belewu, 2000).
The in-vitro dry matter enzymatic digestibility
(IVDMED) was improved in the mushroom
treated rice husk by 55.8% compared with
43.2% sawdust (Belewu and Banjo, 1999). The
present study was to evaluate the incubation of
Pleurotus sajor caju with corn cob and waste
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paper under tropical conditions with the aim of
improving the nutritive value of the substrates
for livestock animals.

Materials and Methods.

Cultures of Pleurotus sajor caju were obtained
from inoculum (culture containing immature
fungal spores) which was prepared by tissue
culure technique and maintained on petri plates

of potato dextrose agar (Pli)tﬂt)./l All plates were

incubated at room temperature (32%).

Spawn which is the pure culture of mycellum on
grains was prepared according to the method of
OFEl (1996). Briefly, two litres of de-ionised
water was added to 200g of sorghum grain and
boiled in a large pot. It was later drained while
additives like CaCo; (20g) and gypsum (80g)
(C0S04.H,0) were added so as to stabilize the
pH. The mixture was scooped into dextrose
bottie and plugged the mouth with cotton wool.
The filled bottles were later autoclaved at
121°C, 15Kg/cm? pressure for 1 hour on two
successful days. The bottles were shaken 10
prevent the sticking of the grains to the bottom
of the bottle. After cooling, the grains were
inoculated in an inoculating chamber with 10 x
10mm size from the full grown agar of the
inoculum for each bottle. However, more pieces
of the agar were added and later incubated at
37°C uniil mycelia envelopes the grains.
Complete colonization took 2 weeks. The spawn
was later stored until needed for the inoculation
of substrates.

Preparation of the substrates

Corn cob (The cylindrical shoot or rachis on
which the grains of maize grow) and waste
paper (un-used newspapers, writing papers aid
other papers) were obtained from the Teaching
and Research Farm, University of Ilorin and
Department of Animal Production, respectively.
The substrate was individual moistened with
water and then transferred into polypropylene
bags and sterilized in an autoclave (steamn
heating) at 121°C, 15kg/em® pressure for 15
minutes. This pasteurized the substrate and
killed any fast growing moulds.

Inoculating the Substrates

After cooling the substrates were inoculated
with 3% (w/w) spawn. The inoculated
polypropylene bags were incubated in a well
ventilated dark room at ambient tcmperature
(32°C). After about 15 days of incubation the
mycelial have enveloped the substrates. The
inoculated substrates were transferred to the
growing chamber with each bag opened and
occasionally sprinkled with water 10 stimulate
the development of fruiting bodies. About 30
days after inoculation, immature fruit bodies
started development and grow out. Mature fruit
bodies developed faster and harvested as they
matured. The total productive period was 40
days from the date of inoculation until
production ceased. The spent substraies were
oven dried (70°C) and used in the formulation of
diets (B and D) (Table 1). Non-incubated
control samples (A = untreated corn cob, C=
Untreated waste paper) of the substrates were
used as standards for fungus treated treatments.
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Table 1 Composition of the experimental diets

Ingredients A B C D
Corn cob 75.00° " 75.00° - =
Waste paper . 5 75.00° 75.00°
Soybeans 19.50 19.50 19.50 19.50
Vitamin-premix* 5.00 5.00 5.00 5.00
Salt 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00
~ Proximate Composition (%) :
Dry Matter 90.00 47.00 51.47 14.20
Crude Protein 8.77 11.83 7.24 10.27
Crude Fibre 34.00 23.00 10.30 721
Ether Extract 0.78 0.34 0.98 0.68

a.  Untreated samples
b. Treated samples

* Containing per kg: Vit.A, 10,000 Int. Unit; Vit. D5, 150,000 Int. Unit; Vit. E, 300 Int. Unit; Vit. K,
300g; Vit. B,, 250g; Nicotinic acid, 800g; Calcium D-panthonate, 30g; Vit. B¢, 0.03g; Vit. B,,,
800mg; Mn 10,000; Fe, 5.00g; Zn. 4.50g; Iodine, 0.15g; Co, 0.02g and Selenium, 0.01

Feed intake and Digestibility coefficient

The feed intake and digestibility coefficient
were evaluated with non-incubated substrates
using 24 Wistar Albino rats (AV. BW =
24.45g). The animals which were replicated
twice against the four treatments were separately
housed in a perforated based cages with
facilities for separate coliection of faeces and
urine.

The blood was taken from the Jjugular vein three
times per week from each animal.

The feeding trial which lasted for about 10 days
preceeded. the digestibility trial which lasted till
the 13th day of the experiment. On the 14th day,
50% of the animals on diects A and C died.
While the remaining animals on diets A and C
and 3 each from diets B and. D were equally
slaughtered for the evaluation of the organ
weights.

Decomposition  of  substrates proximate
composition and crude fibre were determined by
AOAC (7985). Al data were subjected to a
completely randomized design model (Steel and
Torrie, 1960) while treatment means were
separated by Duncans (1955) multiple range
test.

Results and Discussion

Dry matter decomposition (% of original
sample) was higher in the fungus treated corn
cob (52.2%) compared with that of waste paper
(27.3%). For both substrates the dry matter
content was lower than the mean dry matter
obtained for rice husk (Belewu and Banjo,
1999). The dry matter digestibility of the fungus
treated substrates showed an increase due to the
pre-digestion of the substrates by mushroom.
This was in agreement with previous studies
(Belewu and, Banjo, 7999). However, dry
matter digestibility of corn cob was superior

(P < 0.05) to the other substrates. The crude
protein digestibility of the treated substrates was
significantly higher than untreated substrates
due probably to the addition of fungal protein.
The values (76.50%% and 48.90%) indicate that
corn cob was more nutritive than waste paper.
The digestibility of crude fibre was significantly
improved in all the mushroom treated samples
over the untreated substrates (60 and 48%). The
increase in fibre digestibility observed was due
probably to the partial decomposition of the
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Table 2 Performcsice c/zamcu I 51 oy of rats fed experimental diets
Parameters Treatments

A n ¢ D

Dry matter imake {g/d) T14.00¢ 38.00° 92.00° 20.00°
Digestibility (Yo 30.25° 70,234 10.20%  50.06¢
Crude protein intake (/d) 1,23 3.314 6.87° 2.05°P i
Digestibility (%) 46.30° 76.50¢  20.76%  48.90° 2.90*
Crude fibre intake {(p/d) 476" 6.44° 1.24% 1.44° 0.97%
Digestibility (%6) 50.83° 60.90°  40.12*  48.29° 3. 15%
Ether extract intake (2/d) .1t 0.27 0.06 0.14 0.09 NS
Iigestibility (%) 25185 38.23° 15302  20.59° 1.78*
Organ weights {% of Lvwt)

Lungs 278 2.46 2.71 2.43 0.03 NS
Heart 1.80 1.58 1.69 A3 0.01
Kidneys 2.24 2.26 2.30 2.19 0.02 %
Spleen .82 (.89 0.78 .95 023«
Liver i1.92 1212 10.66 12.29 1.05%
Blood parameters

Ammonia-N (mg/100mi) 5.20 8.25 4.50 6.10 1.78 NS
(Plasma-Urca-N Q.Eé (.13 0.14 0.15 0.08

Means followed by the same <iperscripts are not significantly diflerent (P > 0.05)
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Haematology

Blood ammonia-N value of the unireated corn
cob (5.20) and waste paper (4.50) was slightly
lower than the treated corn cob {(6.25) and waste
paper (6.10). The higher ammonia - N reported

for the fungus treated diets (B and D) may be .

related to the improved protein content of these
diets compared to the low protein content of
diets A and C which are poorer for rats of such
age. However, there was no significant
difference (P > 0.05) among the diets (AB,C
and D) The plasma urea NPUN) of the
untreated samples (corn cob and waste papcr)
are similar (P>0.05) while the PUN of the
treated corn cob (0.13) was slightly lower than
the treated waste paper and untreated samples.
However, the non-significance difference of the
ammonia nitrogen and plasma- urea nitrogen
(PUN) among the diets is an indication that the
treatment of both substrates (corn cob and waste
paper) by mushroom has no health implication
on the rats. This agreed with the reports of
numerous workers (Lewis 1959; Belewu and
Okhawere 1998: Belewu, 2000, Jimoh 2001
who tested the defiberization and nutrient
implication of such diets on various livestock.

Conclusion

The results obtained in this study suggest that
inclusion of Mushroom (Pleurotus sajor caju)
treated corn cob and waste paper in the diets of
Albino rat improved the nutrient intake and
digestibility without ill effect to the organ
weights nor blood parameters (Ammonia - N,
PUN). It is concluded from this work that diets
of growing rats can contain Mushroom treated
corn cob or waste paper without any depression
in performance. Further treatment of waste
agricultural residues with mushroom is feasible
in practical type of diets especially is a situation
where saving in feed cost is vital.
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