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ABSTRAK
Penelitian dilakukan dengan maksud untuk mengkaji pengaruh penambahan mineral pengikat pada
proses pengolahan terhadap komponen proksimat dan nilai energi pellet berbahan dasar limbah
penetasan. Hasil penelitian diharapkan memberikan manfaat dalam menyediakan sumber bahan pakan
baru untuk usaha peternakan lokal. Limbah penetasan yang terdiri atas 30% cangkang telur, 60% telur
gagal menetas dan 10% DOC afkir dihaluskan dan dicampur dengan 10% onggok (B/B), selanjutnya
dicampur rata dengan mineral pengikat (bentonit atau zeolit) dengan aras 0, 1, 2, 3, 4 dan 5% (B/B).
Hasil campuran dilakukan pengkondisian dengan cara pengukusan pada suhu 80 ºC selama 15 menit,
dan dicetak menjadi pellet dengan ukuran panjang 30 mm dan diameter 6 mm, selanjutnya pellet
dikeringkan pada alat pengering aliran udara panas. Parameter yang diukur meliputi kadar air, protein
kasar (PK), ekstrak ether (EE), serat kasar (SK), Energi metabolis semu dan nyata (AME dan TME),
nilai metabolisabilitas, serta nilai retensi nitrogen pellet. Hasil penelitian menunjukkan bahwa kadar air
pellet menurun dengan penambahan zeolit maupun bentonit (P<0.05). Meskipun pengaruh perlakuan
penambahan mineral pengikat berbeda dalam polanya, kadar abu, PK, EE dan SK menunjukkan
peningkatan dengan meningkatnya aras mineral pengikat (P<0.05). Kemanfaatan nutrisi yang diukur
dari energi metabolis (AME, TME), metabolisabilitas dan retensi nitrogen meningkat sejalan dengan
penambahan bentonit, maupun zeolit (P<0.05). Disimpulkan bahwa penambahan bentonit dan zeolit
pada pembuatan pellet limbah penetasan dapat memperbaiki kandungan komponen proksimat dan nilai
kemanfaatan nutrisinya.
Kata kunci: bentonit, zeolit, proksimat, energi, pellet, limbah penetasan
ABSTRACT
The Experiment was conducted to study effects of binder mineral addition to the hatchery waste
based pellet processing on its proximate component and energy value. The study may be beneficial to
emerge a new feed resource for local farm businesses. The hatchery wastes those comprised of 30% of
egg shells, 60% of un-hatched eggs, and 10% of culled DOC were blended, and mixed with 10% of
cassava cake meal(W/W), then mixed well with mineral adsorbent (bentonites or zeolites) at 0, 1, 2, 3, 4
and 5% (W/W). The mixture was conditioned at 80 ºC for 15 min, and extruded to make a pellet with 6
mm of diameter and 30 mm in length, and dried into warm air flow dryer. The moisture, crude protein
(CP), ash, ether extract (EE), crude fiber (CF), apparent metabolizable energy (AME), true
metabolizable energy (TME), metabolizability(MET) and nitrogen retention (NR) were observed in each
pellet. Result of the experiment showed that moisture of pellet was decreased (P<0.05) by zeolites or
bentonites addition. Even though the effect of binder mineral addition gave different patterns,
concentrations of ash, crude protein, ether extract and crude fiber of pellet product were increased by
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increasing level of mineral adsorbent (P<0.05). Nutrient availability as was represented by AME, TME,
MET, and NR were increased by zeolites and bentonites additions (P<0.05). In conclusion,
supplementations of bentonites and zeolites in the hatchery waste based pellet could improve its
proximate component concentration and nutrient availability.
Keywords: bentonite, zeolite, proximate, energy, pellet, hatchery wastes
INTRODUCTION
Hatchery waste has a good nutrient content
(Mehdipour et al., 2009). The protein from the
hatchery waste have high biological value, a good
balance of amino acids, as well as
competitiveness compared to the prices of soy and
fish meal (Lilburn et al., 1997; Shariar et al.,
2008). The hatchery wastes have 60% water, 20%
crude protein and 9% crude lipid. This nutrient
composition fact contributes the microorganism
growth, so that the hatchery waste may be easily
damaged, rotten and smelling when it is not
handled well.
Pelletizing has been proven to increase the
effectiveness of growth inhibition of fungi in the
feed. A Heating with high-pressure treatment in
the pelleting process does not effect on amino
acid and energy availability and the feed
conversion may be unaffected (Serrano et al.,
2013 and Cutlip et al., 2008). Some studies used
mineral binder in the feed for various purposes,
such as the use of kaolin, bentonite and zeolite as
feed supplements, calcium lignosulfonate and
sepiolite in pelleting broiler feed, sodium
bentonite for binding aflatoxin, as well as the
zeolite to improve the utility of nutrients (Trckova
et al., 2004; Corey et al., 2014; Pasha et al., 2007;
Leung et al., 2007). Zeolites is known to be safe
for poultry feed to enhance nutrient utilization and
animal growth. Zeolites have beneficial effects on
feed efficiency ratio, water consumption, nutrient
utilization, manure and litter condition
(Shariatmadari, 2008 and Karamanlis et al.,
2008). Zeolites been reported to be effective in
absorbing nitrates and ammonia (Mažeikiene et
al., 2008), decreasing the number of E-coli
reducing the effect of aflatoxin on broiler
chickens (Miazo et al., 2000; Affsal and Zahid,
2004), increasing the utility of Zn, suppressing the
Salmonella and improving the broiler growth (AlNasser et al., 2011, Mallek et al., 2012).
However, there is a lack of information
concerning with zeolites and bentonites effects on
hatchery waste based pellet feed processing.
Therefore, this study examined the ability of
zeolites and bentonites in improving the quality of
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hatchery waste based pellet.
MATERIALS AND METHODS
Materials
Hatchery wastes consisted of egg shells,
rotten eggs, unhatched eggs, and culled DOC
were obtained from PT. Intertama Tri Kencana
Hatcheries, Semarang. Cassava Cake meal
(CCM), non-bleaching bentonite and zeolite were
purchased from local suppliers.
Methods
Two series of experiments were conducted to
determine the effect of binders mineral, that were
zeolite and bentonite. The experiment was
conducted using a completely randomized design
with 6 treatments and 3 replications of each.
A total of 30% of egg shells, 60% of
unhatched eggs, and 10 % of culled DOC mixed
and blended for 5 minutes, then added with CCM
as a filler at 10% (W/W in fresh weight) and
thoroughly mixed well. After that, binder minerals
(zeolite or bentonite) according to the treatment
was administered into the mixture at 0, 1, 2, 3, 4
and 5% (W/W), then mixed well. The mixtures
were conditioned at a temperature of ± 80⁰C for
15 minutes and pelletized by an extruder to make
pellets with a diameter of 6 mm and length of 30
mm. The wet pellets were dried on warm air flows
until the moisture content reached at 10-12%.
Assay
The content of proximate components such
as moisture, ash, crude protein, ether extract and
crude fiber of pellets were analyzed according to
the method of AOAC (AOAC, 1975).
The apparent metabolizable energy (AME),
true
metabolizable
energy
(TME),
metabolizability (MET) and N-retentions (NR)
determination of the hatchery waste pellet was
conducted as reported previously (Sulistiyanto et
al., 1999) and Sulistiyanto, 2001). In the ME
determination of pellet, sixty-three native DOC
were reared in 21 metabolic cages (18 cages of
fed birds and 3 cages of unfed birds) with
dimention of L x W x H = 40 x 50 x 40 cm of
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each. There were three birds in each cage.
Experiment was conducted with 3 replications of
each pellet according to level of binder mineral 0,
1, 2, 3, 4, 5% and unfed birds.
The chickens were fed at libitum using a
commercial ration for 9 days (1.1 % of Ca, 0.8%
of P, 6% of Ash, 5 % of CF, 7% of EE, 22% of CP
and 3100 kcal/kg of ME). At days 9th, chickens
were feed deprived with free access to drinking
for 24 hours. At days 10th, chickens were force
fed with pellets 3 times during 8 hours to reach
the amount of feed 10-12% of body weight, and
then chickens were starved with free access to
drinking for 36 hours from the last forced feeding.
Excreta were collected for 44 hours started from
the first forced feeding. Excreta were then frozen,
dried, and weighed. The contents of gross energy
(GE) and crude protein of pellet and excreta were
determined using bomb calorimeter and micro
Kjeldahl (AOAC, 1975), respectively.
Data were statistically analyzed using
general linear model of SAS (GLM-SAS, 1995)
RESULTS AND DISCUSSION
Proximate Component
Table 1 shows that inclusion of zeolites and
bentonites in the pelletizing process of hatchery
wastes significantly affected nutrients content (P<
0.05). Moisture of pellets significantly decreased
with increasing level of zeolites (P<0.05).
Percentage of ash increased with zeolites levels,
but the effect was significant when the levels
reach to 3% (P<0.05). Ether extract (EE) content
significantly increased by treatments of zeolites
(P<0.05). Ether extract of control pellets (0% of
zeolites) was lower than EE of treated pellets
(P<0.05). However, there was no significant effect
the zeolites levels 1, 2, 3, 4 and 5% to the EE of
pellets. Crude protein (CP) content of pellet
increased with level of zeolites. The effect to CP
became significant when the zeolites levels
reached 2% and more (P<0.05). Effect of zeolites
on crude fiber (CF) content of pellet in different
ways. Among the treatments, the CF of pellets
contained 3 and 4 % were significantly higher
than that the level of zeolites 0, 1, 2 and 5 %.
Effect of bentonites on the pellet moisture
was significant (P<0.05). Moisture of control
pellets (0% of bentonites) was significantly lower
than that of treated pellets, but among the level of
bentonites, there was no significantly different.
The effect of bentonites to the ash emerged
significant (P<0.05) when the level of bentonite

became 2%. Percentage of EE of the pellets was
significantly increased by bentonites (P<0.01). In
comparing to bentonites treated pellets, ether
extract of control pellets was the lowest. Effect of
bentonites on the CP emerged in different
patterns. The CP of pellets significantly increased
gradually up to 2% of bentonites and gradually
decreased thereafter. Among the treatments, CP of
control pellets was lower than that of treated
pellets. In the similar way of the CP, the CF of
pellet significantly increased gradually up to 3%
of bentonites and decreased thereafter (P<0.05).
Among the treatments, CP of control pellets was
lower than that of bentonites treated pellets.
The results showed that the zeolite or
bentonite have positive effects on moisture
reduction in hatchery waste pellets. Nassari et al.
(2014) reported that alumino silicate (zeolite) will
continue to absorb water until all of their pores
are filled, the ratio of zeolite-bead varies
according to the beads moisture absorbing
capacity and the moisture percentage of materials
dried. Increasing levels of zeolite accelerate water
evaporation and increasing the number of zeolites
that were used would decrease the moisture
content of the final products of drying to be lesser,
while the levels of protein and fat are relatively
constant. Ability to reduce the water content by a
mineral adsorbents such as kaolin, bentonite, and
zeolite was also reported by Katouli et al. (2010).
The ability of adsorption of water and organic
matter is the most common attribute of healing
clays such as bentonite and zeolites. The water
and organic matter had been embedded into
interlayer, then an interlayer water and hydroxyl
groups from clays were removed by heating
(William and Haydel, 2010). In spite of increasing
of pellet aggregates, bentonite also able to reduce
the water content of the pellets (Manikandan and
Ramamurthy, 2009). The addition of zeolite and
bentonite lead to increased levels of the ash. That
was in harmony with Ergun et al. (2008) who
reported that an administration of zeolite on the
rations would increase the ash content since the
ash is the main component of zeolites. The
composition of proximate components is basically
the ratio of the number of components measured
in the material so that changes in one component
would affect the others. The addition of bentonite
as well as zeolite were able to bound water and
then released them during the drying process, so it
caused low moisture content of pellets. The
binding ability of zeolite and bentonite to organic
material as was noted by William and Haydel
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Tabel 1. Effect of Addition of Zeolites and Bentontites in the Pelletizing on Proximate Component of
Pellets
Treatments

Moisture

Extract Ether
(EE)

Ash

Crude Protein
(CP)

Crude fibre
(CF)

Level of Zeolites
-------%-----0%

8.68 ± 0.75a

49.36 ± 3.93b

8.38 ± 0.47b

21.44 ± 1.31c

6.88 ± 0.52b

1%

5.67 ± 0.47b

50.82 ± 2.49b

8.78 ±0.54ab

23.35 ± 0.68bc

6.82 ± 0.79b

2%

5.58 ± 0.37b

51.06 ± 2.62b

8.88 ± 0.69a

23.50 ± 0.89b

6.97 ± 1.06b

3%

5.54 ± 0.46b

52.38 ± 1.15a

9.11 ± 0.89a

24.74 ± 0.34b

7.37 ±0 .58a

4%

5.47 ± 0.33b

53.04 ± 1.33a

9.00 ± 0.76a

25.09 ± 0.83a

7.36 ± 0.44a

5%

4.59 ± 0.64b

53.72 ± 1.06a

8.97 ± 0.48a

25.68 ± 1.17a

6.94 ±0 .63b

Level of Bentonites
0%

7.66 ± 0.74a

48.60 ± 2.51b

7.45 ± 0.29c

21.06 ± 0.76d

6.76 ± 0.25d

1%

5.18 ± 0.54b

50.02 ± 0.72b

7.91 ± 0.55b

27.74 ± 2.86b

7.47 ± 0.60c

2%

4.98 ± 0.54b

52.07 ± 1.70a

8.59 ± 0.37a

28.86 ± 0.93a

7.68 ± 0.39b

3%

5.10 ± 0.47b

52.30 ± 1.09a

8.41 ± 0.33a

28.02 ± 0.33a

7.75 ± 0.84a

4%

4.99 ± 0.51b

53.39 ± 2.22a

8.55 ± 0.25a

27.90 ± 0.93b

7.67 ± 0.49b

5%

4.98 ± 0.50b

54.17 ± 1.30a

8.46 ± 0.36a

27.56 ± 2.01c

7.52 ± 0.37c

Values are means of three replicates (n=3 ± SD)
Means within same column with different superscripts were significantly different (P<0.05)

a,b,c

(2010), zeolite and bentonite had been reported
effective on ammonia absorption, reducing odor
and moisture of poultry dropping, thus may lead
improvement the percentage of EE, CP and CF to
be better than the control. Effect of zeolite as well
as bentonite in this experiment in harmony with
the effect to the physic-organoleptic pellets,
inclusion of binders up to 3-4% effectively
reduced odor and improved the texture of pellet
hatchery wastes.
Energy Values
Effect of inclusion of zeolite and bentonite in
the pelletizing process of hatchery wastes on
gross energy (GE), apparent metabolizable energy
(AME), true metabolizable energy (TME),
metabolizability (MET) and N-retentions (NR) of
pellets are presented in Table 2. There was no
significant effect of zeolites and bentonites on GE
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of pellet product. However, inclusion of zeolite
and bentonite in the pelletizing process
significantly effected on the AME, TME, MET
and NR of pellet (P<0.05). AME of pellet made
with zeolite increased gradually up to the level of
zeolites 3% and then decreased thereafter. The
AME of pellet containing zeolites (1, 2, 3, 4 and
5%) were significantly higher than that the control
(0%). The TME was highest at 3% level of
zeolite. Level of zeolites at 1% was not yet
provided significant effect on the TME (TME of
pellet with 0 and 1 % were relatively same), the
effect was significant when the level became 2%
and more. Effect of zeolites on the MET was in
different pattern. even though the MET was
significantly higher at level zeolites 3%, there was
no significant effect between the zeolites levels of
0, 4 and 5% as well as level 1 and 2%. Nitrogen
retention of pellet significantly were increased

J.Indonesian Trop.Anim.Agric. 43(2):107-114, June 2018

Table 2. Gross Energy, Apparent Metabolizable Energy, True Metabolizable Energy, Metabolizability
and N-retention of Pellets
Treatments

GE

AME

TME

-----------kcal/kg---------

Metabolizability
--%--

N- retention
---%--

Zeolite
(%)
0

2033 ± 59a

990 ± 51b

1820 ± 118b

89.49 ± 6.15b

71.64 ± 1.32b

1

1989 ± 30a

1113 ± 57a

1905 ± 62b

94.19 ± 1.53ab

84.83 ± 4.21a

2

2223 ± 76a

1313 ± 82a

2102 ± 6 a

94.57 ± 3.15ab

87.83 ± 5.51a

3

2198 ± 117a

1432 ± 121a

2125 ± 125a

96.67 ± 1.42a

84.90 ± 6.39a

4

2139 ± 113a

1393 ± 120a

1938 ± 87a

90.59 ± 1.52b

83.21 ± 3.18a

5

2244 ± 45a

1308 ± 60a

2061 ± 50a

91.84 ± 0.74b

83.68 ± 5.79a

0

2147 ± 45a

1114 ± 160b

1854 ± 186b

84.40 ± 6.82b

74.73 ± 3.41b

1

2145 ± 114a

1148 ± 146b

2006 ± 77 b

93.25 ± 1.78 ab

84.34 ± 4.48a

2

2058 ± 57a

1116 ± 73b

1896 ± 46b

92.13 ± 1.73b

85.03 ± 4.34a

3

2321 ± 65a

1424 ± 104a

2226 ± 87a

96.02 ± 1.24a

86.30 ± 5.16a

4

2202 ± 40a

1363 ± 115a

2060 ± 125a

93.53 ± 5.36ab

85.65 ± 2.14a

5

2256 ± 62a

1311 ± 58a

2123 ± 17 a

94.14 ± 2.49ab

86.04 ± 4.68a

Bentonite (%)

Values are means of three replicates (n=3 ± SD)
a,b,c Means within same column with different superscripts were significantly different(P<0.05)

with levels of zeolites inclusion. Among the
treatments, the NR of pellet without zeolites (0%)
was the lowest in comparison to the pellet with
zeolites additions.
The GE of pellets with bentonites were
relatively same. Even though AME of pellet was
increased up to the level of bentonites 3% and
then relatively constant thereafter, there was no
significant difference among the AME of pellets
containing bentonites at 0, 1 and 2%. The AME of
the pellets with bentonites at 3, 4 and 5% were
significantly higher than the AME of bentonites
levels at 0, 1, and 2 %. The TME value was high
at 3% levels of bentonites. Level of bentonites up
to 2% did not effect on the TME(p>0.05), the
effect was significant when the level became 35% (p<0.05). Effect of bentonite on the energy
utilization
as
was
expressed
on
the
metabolizability values were different in patterns,
even though the energy utilization was

significantly higher at level zeolites at 3% than
that at 0, 4 and 5%, there was no significant
difference among the bentonites levels of 1, 4 and
5%. Nitrogen retention of pellets was increased
with levels of bentonites. Among the treatments,
the NR of the pellet with bentonites at 0% was the
lower than the pellet with zeolites at 1, 2, 3, 4 and
5%.
Addition of binder mineral has reduced an
unpleasant odor of hatchery waste pellet.
Moreover, AME, TME, MET or NR increased by
the inclusion of zeolites and bentonites. This
indicated that the structure the mineral binders
were able to bind organic compounds temporarily,
and then releasing them in the gastrointestinal
tract, so it can be utilized effectively by the
animals. Papaioannou et al. (2002, 2005) reported
that the hydrated aluminosilicates consisting of
three-dimensional networks of SiO44– and
AlO45– tetrahedral have the ability to exchange
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constituent cations without a major change of
structure, and releases or gaines water molecules
reversibly. Effect of zeolites and bentonites on
improving the utilization of nutrients in this study
were consistent with the Pasha et al. (2008),
Katouli et al. (2010), Nikolakakis et al. (2013)
and Ani et al. (2015). They noted that utilization
of binders as feed additive in the broiler rations up
to 5% had positive effect to the animal
performances and its meat quality. The inclusion
of mineral binders such as bentonite could
improve the digestibility of amino acids
(Wamsley and Moritz, 2012). Clinoptilolites were
shown to be highly effective with regard to the
metabolic utilization of nitrogen in poultry and
pigs. This may indicate that binders may decrease
the concentration of nitrogenous containing
substances in a feeding without affecting the
performance of animals (Strakova et al., 2008).
Ammonia is very harmful to animals and may be
adsorbed by clinoptilolite (Shurson et al., 1984),
this could be considered to the reason for
increasing the NR as well as AME and TME of
zeolites based hatchery wastes pellets in this
experiment. Subramaniam and Kim (2015)
reported that the improvement of nutrient
digestibility could be explained that clays reduce
the speed of passage of feed along the digestive
tract, therefore allows more time for digestion,
thus increasing nutrient digestibility. Meanwhile,
Zhou et al. (2014) clarifies that the improvement
is achieved by increasing the secretion of
digestive enzymes, enhancing the digestibility of
nutrients, promoting the intestinal health of
broiler chickens. Increased utilization of nutrients
is also due to the increased viscosity of the digesta
as a result of a decrease in water levels in the
small intestine digesta (Bouderoua et al., 2016).
Energy has always played a central economic
function in the production of farm animals.
Establishing correctly interrelations between
dietary metabolizable energy and the amount of
feed consumption are the critical aspects for
improving the precision of feed formulations.
Therefore, the nutrient bio-availability of hatchery
wastes pellet improved by administration
inclusion of minerals binders was a valuable
contribution to promote unconventional feedstuff
for local farmers.
CONCLUSION
Hatchery waste based pellet with addition of
mineral binders could be promoted as
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unconventional feedstuff. Inclusions of bentonite
and zeolite 3% was recommended to be the best
levels for increasing quality pellets. Further
experiment was needed to study the effect of
supplementation pellet hatchery on physiological
and production performances of chickens.
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