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Abstract: An experiment was conducted to determine the effects of several levels of Neurospora crassa-
fermented palm kernel cake in the diet on the production performance of Gold Arab laying-hens and to obtain
the appropriate level of this fermented palm kernel cake for reducing the utilization of concentrated feed in
the diet. Three hundred Gold Arab laying-hens of 72 weeks old were employed in this experiment and
randomly assigned to four treatments (0, 7.25, 10.15 and 13.05% fermented palm kernel cake in diets) in
a completely randomized design with five replicates. The measured variable was production performance
(feed consumption, egg-mass production, feed conversion, egg weight and hen-day egg production).
Results of experiment indicated that feed consumption, egg-mass production, feed conversion, egg weight
and hen-day egg production were not influenced (p>0.05) by diets. In conclusion, Neurospora crassa-
fermented palm kernel cake could be included up to 13.05% to effectively replace 45% concentrated feed in
the diet of Gold Arab laying-hens without adverse effect on the production performance.
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INTRODUCTION

Palm cil plant (Elaeis guineensis Jacq.) is originated
from West Africa (Cheng Hai, 2011). According to BPS
(2010) Indonesia is the biggest producer of crude palm
oil in the world with the total production of 22.5 million
tonnes per year in which 70% of the total production of
crude palm oil is located in Sumatra Island. Based on
this development of palm cil plantation, Indonesia will
produce a huge amount of waste or by-product of palm
oil industry in the form of palm kernel cake (PKC) in the
future because 45-46% of the by-product of palm oil
industry is PKC.

Mustaffa et a/. (1987) and Chin (1991) reported that the
nutrient contents of PKC were as follows: crude protein
14.6-16.0%, crude fiber 12.1-16.8%, ether extract 0.9-
10.6%, Ca 0.20-0.25% and P 0.32-0.54%. The variation
of these nutrient contents is influenced by the way of
extracting oil from the palm kernels. Rizal (2000)
revealed that the nutrient contents of PKC were: crude
protein 18.63%, crude fiber 12.29%, ether extract
10.57%, Ca 0.47 and P 0.27. Sundu ef al. (2006) found
crude protein 14-21%, crude fiber 21-23% and lipid 8-
17%. Meanwhile, Mirnawati ef al. (2008) found that the
nutrient contents of PKC were as follows: crude protein
16.07%, crude fiber 21.30%, ether extract 8.23%, Ca
0.27%, P 0.94% and Cu 48.4 ppm, so that it can be
utilized as an animal feed. Eventhough its crude protein
content was rather high, its utilization in poultry diets was
not optimal yet. Palm kernel cake could be included up
to 10% in the duck ration (Supriyadi, 1997) and

according to Rizal (2000) PKC could be utilized up to
10% in the broiler diet to effectively replace 40% soybean
meal.

According to Rizal ef al. (2013) the low in the utilization of
PKC in poultry diets was due to the low in the nutritive
value of this PKC. The low in nutritive value of PKC was
related to the high in crude fiber content, low amino
acids content and high in Cu content (Nwokolo et al,
1976; Ezhiesshi and Olomu, 2004; Mirnawati et af,
2008) and high in [ -mannan or mannose polymere
(Dusterhoft et al., 1993; Tafsin ef al., 2007). In addition,
Scott et al. (1982) and Sundu and Dingle (2003) stated
that the ability of poultry to digest crude fiber is limited.
Palm kernel cake has high content of beta-mannan,
cellulose and galactan (Sundu and Dingle, 2003).

The processing of PKC through fermentation had been
performed to increase its utilization in poultry diets. For
example, fermentation by using cellulolitic microbes
such as: Trichoderma harzianum, Penicifitm sp.,
Aspergillus niger and Aspergillus nigerthumic acid
(Sabrina ef a/., 2001; Nuraini and Yunara, 2001, Aziz et
al., 2003; Harnentis ef af., 2005; Mirnawati ef af., 2008;
Mirnawati et al,, 2010; Rizal ef al, 2013), proteolitik
such as: Rhizopus sp. (Sabrina et al, 2001) and
carotenogenic such as: NMeurosphora sp. (Sabrina et af.,
2001) and Neurospora crassa (Nuraini and Susilawati,
2006; Rizal et af, 2013). Fermentation of PKC with
Aspergillus wentii TISTR 3075 increased its crude
protein from 16.99 to 21.36% (Muangkeow and
Chinajariyawong, 2013) and fermentation with
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Aspergillus niger increased crude protein from 17.5 to
24.7% (Marini et af.,, 2008). Meanwhile, Rizal ef al. (2013)
reported a slightly increase in crude protein from 23.30
to 24.49%, whereas a decrease in crude fiber from
18.86 to 14.75% in PKC fermented with Neurospora
crassa. Poultry response to the utilization of fermented-
PKC (PKC-F) was still variably, ranging from 15 to 25%
(Sabrina ef al,, 2001; Nuraini and Trisna, 2006; Nuraini
et al., 2007).

The practical diet formulation for laying-hens in West
Sumatra and some other places in Indonesia mostly
consists of yellow corn, rice bran and concentrated feed.
This concentrated feed is formulated by several
companies as one of feed ingredients in laying-hens
diets. The ability of Neurospora crassa-fermented palm
kernel cake (PKC-F) to replace concentrated feed in the
diet of Gold Arab laying-hens has not yet been
performed.

MATERIALS AND METHODS

Purposes of the experiment: The purposes of this
experiment were to study the effect of several levels of
Neurospora crassa-fermented palm kernel cake in the
diet on the production performance (feed consumption,
egg-mass production, feed conversion, egg weight and
hen-day egg production) of Gold Arab laying-hens and
to obtain the appropriate level of this fermented palm
kernel cake (PKC-F) for reducing the utilization of
concentrated feed in the diet.

Experimental animals and diet composition: Three
hundred 72 weeks old Gold Arab laying-hens were
assigned to this experiment. The experiment was
performed in a completely randomized design (CRD)
with four treatments (0, 7.25, 10.15 and 13.05% PKC-F
in diets) and five replicates. There were 15 Gold Arab
laying-hens per unit of experiment. This laying-hen was
kept in individual cage (40 x 40 x 30 cm) without
additional light during the night. Formulation, nutrient
and metabolizable energy contents of treatment diets
were figured in Table 1. Diet formulation consists of

Table 1: Formulation and nutrient and metabolizable energy contents of

diets

---------------------- Diet formulation ----------—----------
Ingredients A B C D
Yellow corn 42.00 42.00 42.00 42.00
Rice bran 29.00 26.00 25.00 24.00
Fish meal - 2.00 2.50 3.00
Bone meal - 1.00 1.50 2.00
Concentrated feed 29.00 21.75 18.85 15.95
PKC-F - 7.25 10.15 13.05
Total 100 100 100 100
Nutrient and energy contents
Crude protein (%) 16.92 16.93 16.82 16.70
Ether extract (%) 3.71 349 341 3.32
Crude fiber (%) 8.46 840 8.39 8.38
Ca (%) 4.08 346 3.22 299
P (%) 0.51 0.58 0.62 0.66
ME (Kkalkg) 2644 2640 2626 2612

629

yellow corn, rice bran, fish meal, bone meal,
concentrated feed and PKC-F. The concentrated feed
contained crude protein 32.46%, crude fiber 10.85%,
ether extract 4.87%, Ca 12.8% and P 1.23%. Fermented-
palm kernel cake was the product of 80% PKC plus 20%
rice bran that was fermented with Neurospora crassa.
Diet and drinking water were provided ad-flibitum.

Data collection: Collected data were feed consumption
(gfhead/day), the percentage of hen-day egg production,
egg weight (g/egq), egg-mass production (g/head/day)
and feed conversion ratio.

Data analyses: All of the data were analyzed by analysis
of wvariance of a completely randomized design
according to Steel and Torrie (1980). Duncan Multiple
Range Test (DMRT) was performed for testing the
difference among treatments (Steel and Torrie, 1980).

RESULTS

The effects of treatments on the production performance
(feed consumption, hen-day egg production, egg weight,
egg mass production and feed conversion) of Arab
laying-hens were illustrated in Table 2.

Feed consumption: The feed consumption of Gold
Arabic laying-hens was not affected (p>0.05) by the
levels of PKC-F in the diets. The increase in the level of
PKC-F in the diets did not reduce the feed consumption
of the Gold Arabic laying-hens. The feed consumption
was ranging from 78.95 to 79.58 g/head/day.

Hen-day egg production: The levels of PKC-F in the
diets did not influence (p=0.05) the hen-day egg
production of Gold Arabic laying-hens. The increase in
the levels of PKC-F in the diets maintained this hen-day
egg production. The hen-day egg production of this
experiment was ranging from 42.13 to 50.93%.

Egg weight: The egg weight of Gold Arabic laying-hens
was not effected (p>0.05) by the levels of PKC-F in the
diets. The increase in the level of PKC-F in the diets did
not affect the egg weight of Gold Arabic chicken. The egg
weight of Gold Arabic laying-hens in this experiment was
ranging from 45.55 to 46.69 g/fegg.

Egg mass production: The egg mass production of Gold
Arabic laying-hens were not affected (p>0.05) by the
levels of PKC-F in the diets. The increase in the levels of
PKC-F in the diets did not influence the egg mass
production of Gold Arabic laying-hens. The egg mass
production of Gold Arabic laying-hens in this experiment
was ranging from 19.70 to 22.76 g/head/day.

Feed conversion: The feed conversion ratio of Gold
Arabic laying-hens were not affected (p=>0.05) by the
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Table 2: Means of feed consumption, hen-day egg production, egg weight, Egg mass production and feed conversion™

Measured variables

Feed consumption Hen-day egg Egg weight Egg mass production Feed
Treatments (g/head/day) production (%) (g/egg) (g/head/day) conversion
A 78.95 42.13 46.69 19.70 4.10
B 79.18 50.93 4555 2276 3.48
Cc 79.58 48.33 45.79 22.08 3.75
D 79.21 47.40 45.68 21.21 3.79
SE* 0.26 3.50 0.38 1.54 0.19

"Non-significant (p>0.05). *Standard error of the mean

levels of PKC-F in the diets. Eventhough the level of
PKC-F was increased, the feed conversion was not
influenced. The feed conversion of Gold Arabic laying-
hens in this experiment was ranging from 3.48 to 4.10.

DISCUSSION

The feed consumption in this experiment was similar to
the result of experiment by Safingi et al. (2013) who
obtained the feed consumption of Arabic chicken was
ranging from 78.31 to 79.14 g/head/day when
supplemented with different probiotics in the diet. This
result was also inaccordance with the result of
experiment by Alwi (2014) who obtained that the feed
consumption of Arabic chicken was ranging from 77.38
to 84.88 g/head/day. This result was lower than the
result of experiment by Lestari (2005) who previously
found that the feed consumption of Arabic chicken was
ranging from 81.94 to 87.46 g/head/day when fed O to
15% of sludge of alcohol industry with the highest at 3%
level in the diet. Argo ef a/. (2013b) obtained higher feed
consumption of Arabic chickens (94.87 to 98.36
g/head/day) when compared with the result of this
experiment.

The hen-day egg production in this experiment was
almost similar to the result of experiment by Alwi (2014)
who obtained that the hen-day egg production of Arabic
chicken was ranging from 40.28 to 58.33%. The hen-day
egg production of Arabic chicken that was obtained by
Argo et al. (2013b) was higher than that of this
experiment. However, the hen-day egg production of this
experiment was higher than that of the experiment by
Istinganah et af. (2013) who found that the hen-day egg
production of Arabic chickens was ranging from 31.95 to
35.87% when fed different probiotics.

The egg weight average of Gold Arabic laying-hens in
this experiment was similar to the experiment by Yumna
et al. (2013) who found that the egg weight average of
Gold Arabic laying-hens was 46.81 g/fegg and almost
similar to the result obtained by Santoso and Suharyanto
(2011) in which the egg weight of Arabic chickens was
ranging from 44.9 to 43.7 g/egg when supplemented
with Sauropus androgynous extract in the diets.
However, it was slightly higher than the results of
experiment by Argo ef a/. (2013a) who found that the egg
weight of Arabic chicken was ranging from 40.71 to
43.97 glegg when supplemented with O to 9% Azolla
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microphylla in the diet and by Diwyanto and Prijono
(2007) who found that the average egg weight of Arabic
chicken was 425 glegg. Istinganah et al (2013)
obtained that the egg weight of Arabic chickens fed with
different probiotics was higher than the result of this
experiment. Meanwhile, Lestari (2005) found the lower
egg weight (32.07 to 33.57 g/egg) when Arabic chickens
were fed with sludge of alcohol industry in the diet.

The egg mass production average of Gold Arabic laying-
hens in this experiment was almost similar to the result
of experiment by Santoso and Suharyanto (2011) who
found that the egg mass production of Arabic chicken
layers was ranging from 22.05 to 29.66 g/head/day.
However, this result was higher than the result of
experiment by Lestari (2005) who obtained the Arabic
chicken’s egg mass production from 12.46 to 15.90
g/head/day when supplemented with sludge of alcohol
industry from O to 15% with the highest egg mass
production at 3% level. Argo et al. (2013b) obtained
higher egg mass production of Arabic chickens (17.95 to
32.62 g/head/day) when it was compared with the result
of this experiment.

The average of feed conversion of Gold Arabic laying-
hens in this experiment was similar to the feed
conversion obtained by Santoso and Suharyanto (2011),
which was ranging from 3.03 to 4.08 when Arabic
chickens were fed with diets containing Sauropus
androgynous extract at different levels. However, this
feed conversion was slightly higher than the result of
experiment by Alwi (2014) who obtained that the feed
conversion of Arabic chicken was ranging from 2.76 to
3.73. However, it was better than the result of experiment
by Lestari (2005) who obtained 4.99 to 5.09 feed
conversion of Arabic chicken fed sludge of alcohol
industry in the diet. Argo ef a/. (2013b) found that the feed
conversion of Arabic chickens was varied from 3.05 to
5.42.

Based on the results of this experiment, it was found that
Neurospora crassa-fermented palm kernel cake could
be included up to 13.05% in Gold Arabic laying-hens diet
without adverse effect on their production performance.

Conclusion: The increase in the level of PKC-F utilization
in Gold Arabic laying-hens diet did not affect their
production performance. The PKC-F could be included
up to 13.05% in the diet of Gold Arabic laying-hens to
effectively replace 45% concentrated feed.
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