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Abstract. This study aims to determine the level of administration of a mixture of cassava leaves
and palm kernel meal fermented with Bacillus amyloliquefaciens in rations on egg index, shell
thickness, shell strength and color index of duck egg yolk. This study used 160 laying ducks
aged 14 months and weighing + 1500g. This research method is an experimental method using
a completely randomized design (CRD), with 4 treatments and 4 replications. The treatment is
feed that uses a mixture of cassava leaves and fermented palm kernel cake (CLPKCF). The
treatments were Ration A 0% CLPKCF, Ration B 6% CLPKCF, Ration C 12% CLPKCF and
Ration D 18% CLPKCF, each experimental unit consisted of 10 laying kamang ducks. The
results of the analysis of diversity showed that the application of the CLPKCF mixture in the
ration of laying ducks had no significant effect (P> 0.05) on the egg index, shell thickness, shell
strength and color index of duck egg yolk. The conclusion of this research is the use of CLPKCF
ration up to 18% level in the ration can maintain the quality of duck eggs. In this condition, the
egg index was 0.80, the shell thickness was 0.28, the shell strength was 4.73 kg / mm and the
egg yolk color index was 14.83.

Keywords: CLPKCF, laying duck, cassava leaf, palm kernel meal, external egg quality

1. Introduction

The availability of feed affects the success of a poultry farm. Poultry feed that has good quality can
ensure the fulfilment of the nutrients needed for growth, production and reproduction. Good quality feed
is usually relatively expensive because the feed ingredients used come from imports. One of the efforts
to save production costs is by utilizing raw materials that are cheap, easy to obtain and have good quality
and nutritional content. Alternative raw materials for poultry other than corn and soybeans can use
products from agricultural waste such as cassava leaves (CL) and palm kernel meal (PK).

Cassava leaf flour (CLF) has been widely studied as a mixture of poultry ration feed to replace a
portion of soybean meal because cassava leaves contain high crude protein. According to [1], the crude
protein content of cassava leaves ranges from 17 - 28% depending on whether the leaves are young or
old, at the base or at the tip, and mixed with the stalk or leaves only. Crude fibber content ranges from
11-21% ([1] and [2]). Efforts to improve the nutritional content and quality of the use of cassava leaf
meal (CL) in poultry rations, it is necessary to find a mixture of ingredients in processing this CL by
fermentation so that it can be used more in poultry rations. One way is to combine CL with other feed
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ingredients such as rice cake palm kernel (CPK). Through the combination with CPK it is hoped that
the complementary nutrients for life and microbial growth will occur in the fermentation process.

Palm kernel meal is a by-product in the extraction of palm kernel oil obtained by chemical and
mechanical processes [3]. Furthermore, he explained that in this oil palm processing, 45-46% of CPK
was produced. This waste has a great opportunity to be used as poultry feed, namely as a source of
vegetable protein. To increase the value of CPK benefits, the processing is carried out using fermentation
technology. The results of research by [4] and [5] showed an increase in crude protein and a decrease in
crude fibber in CPK fermented by Bacillus amyloliquefaciens bacteria at a dose of 6% and fermentation
time of 6 days. According to [6] CPK can be used up to 10% or replace 40% of soybean meal in broiler
chicken rations. [7] Reported that CPK can only be used as much as 10% in duck rations, this is due to
the low palatability and efficiency of protein and high crude fibber.

Based on the description of the research results above, it is known that CL and CPK still have the
opportunity to improve their quality before being used in the poultry ration mix. Cassava leaves and
Palm kernel cake have high crude fibber so it needs to be fermented, for example by Bacillus
amyloliquefaciens. Bacillus amyloliquefaciens can produce several enzymes such as alpha-amylase,
alpha acetolactase, decarboxylase, beta-glucanase, hemicellulase, maltogenic amylase, protease,
xylanase [8], phytase [9], mannanase [10], B mannanase [11], chitinase [12] lipase. [13], and
endoglucanase [14] and phytase enzymes and extracellular enzymes, cellulases and hemicellulase ([8];
[91:[15]). [15] said that Bacillus amyloliquefaciens is cellulolytic and has a strong ability to degrade
crude fibber because it produces extracellular enzymes cellulase and hemicellulase. . The enzymes
produced from Bacillus amyloliquefaciens play a role in fermentation that converts complex molecules
into simpler molecules.

Phytase enzymes produced from Bacillus amyloliquefaciens. Some researchers report that the
addition of microbial phytase to poultry rations can increase protein and energy utilization [16] and other
researchers reported an increase in the bioavailability of minerals in the ration as a result of the addition
of microbial phytase which is includes P ([17];[18] ; [19] ) and other minerals such as Ca, Mg, Cu, Zn,
Fe, and K which are bound to phytate [20].This indicates that Bacillus amyloliquefaciens can be added
to the ration to contribute to eggshell formation and eggshell resistance and thickness.

[21], found that the best combination of cassava leaf and palm kernel cake mixture in fermentation
by Bacillus amyloliquefaciens is a ratio of 80%: 20%, then the best inoculum dose and fermentation
time of this mixture is 8% for 8 days. According to {22] in the results of this fermentation, there was a
decrease in crude fibber from 16.3% to 7.2% and an increase in crude protein from 19.2% to 22.8%.
The results of this fermentation obtained beta-carotene content of 49.5 mg / kg while beta-carotene in
corn had a beta-carotene content of 33 mg / kg or 3.3 mg / 100g [23]. This shows that CL can partially
replace beta-carotene in corn. Addition of feed containing beta-carotene can increase the amount of
pigment and vitamin A content in egg yolks. Increased carotene pigments can increase the yellow colour
of eggs.

According to [24] the shape of the egg is an expression of the protein content of the feed. Feed protein
will affect the internal quality of the eggs, which in turn can affect the egg index. This shows that the
mixture of CL and CPK fermentation can be included in the ration to contribute to the egg index. The
results of the fermented CL and CPK research have not been tested on poultry. For this reason, a research
will be carried out on the use of a mixture of CL and CPK (80: 20%) fermented with Bacillus
amyloliquefaciens in ducks, with the title "the effect of giving a mixture of cassava leaves and palm
kernel cake fermented with Bacillus amyloliquefaciens in rations on egg index, thickness shell, shell
strength and colour index of duck egg yolk "
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2. Material and methods

2.1. Experimental design
This study used an experimental method designed with a completely randomized design (CRD) with 4
treatments and 4 replications. The treatment was the ration using the level of use of the CLPKF mixture.
The treatments of these rations were: Ration A (0% CLPKCF), Ration B (6% CLPKCF), Ration C (12%
CLPKF), Ration D (18% CLPKCEF).
The mathematical model and design used in this study based on [25] are:

Yij=p+1i+&jj
Information:

Yij = Results of observations on treatment i and repetition j

i = Treatment (1, 2, 3, 4 and 5)

j = Deuteronomy (1,2,3 and 4)

p = Common mean

T = Treatment Effect

¢ij = The residual (random) effect of the jth receiving treatment 1

2.2. Material methods and design
This study used 160 laying ducks aged 14 months with an average daily egg production of 65% and an
average body weight of = 1500 g.

The cage used in this study is a dry cage. Each cage unit contains 10 ducks measuring 1 x 3m,
equipped with a place to feed and drink. To weigh the feed ingredients for the ration, a Camry scale of
15 kg is used. The tools used in this study include callipers, screw micrometres, Egg Force Reader and
Egg Yolk Colour Fan.

The rations used in this study were prepared based on isoprotein (18%) and energy (2650 kcal / kg)
and drinking water was given adlibitum [26] The rations were prepared by them and provided with
ingredients consisting of commercial rations, coconut oil, and a mixture of cassava leaves and palm
kernel cake fermented with Bacillus amyloliquefaciens (80: 20%). The content of food substances and
metabolic energy of the ingredients of the ration is presented in Table 1. The composition of the
ingredients of the ration and the nutritional content and metabolic energy of the research ration are
presented in Table 2. The content of food substances and energy of the research ration can be seen in
Table 3

Table 1. The Content of Food Substances (%), Metabolic Energy (Kcal / kg) and total carotenoids
(mg / 100g) of the ingredients of the ration.

Feed Total
ingredients CP CL  Fibre Ca P Metc  Lysc ME¢ carotenoids¢
Complete
Feed? 18 7 8 3 0,60 0,50 1 2600 6010
Coconut®
Oil - 100 - - - - - 8600 2338
DUKBISFe 22.83 5.64 7,23 029 034 0.13 1.1 1505 7705
Explained:
a: Label Commercial feed N544 Production PT.Charoen Pokphand Indonesia (2015)
b [22]
e [27]

d: Instrument Laboratory Test of the Faculty of Agricultural Technology, Unand
CLPKCF : CL and PKC Fermentation

Tabel 2. The content of feed substances and energy of the research ration.
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Feed Ingredients RA RB RC RD
Complete ration 99,50 92,50 85,00 78,00
Coconut oil 0,50 1,50 3,00 4,00
CLPKCF 0,00 6,00 12,00 18,00
Table 3. The content of food substances in the research ration
Feed ingredients RA RB RC RD
CP (%) 17,91 18,02 18,04 18,15
CF (%) 7,47 8,31 9,63 10,48
Fibbre(%) 7,96 7,83 7,67 7,54
Ca(%) 2,99 2,79 2,58 2,39
P availeble(%) 0,60 0,58 0,55 0,53
Met(%) 0,50 0,47 0,44 0,41
Lys(%) 1,00 0,99 0,98 0,98
ME (kcal/kg) 2630 2624 2649 2643

Total carotenoid
(mg/100g) 6010 6056 6103 6150

Explained: Calculated Table 3 based on Table 1 and Table 2.

2.3. Observed Variables

1. Egg Index

The egg index can be calculated based on the ratio of egg width to egg length, which is measured using
a calliper [28].

Egg Index

2. Eggshell Thickness

Measuring eggshell thickness using a micrometre in [29] study:

* Clean the surface of the measuring object and the mouth of the micrometre.

* Checked alignment of point “0” and calibrated before using the micrometre.

* opened the measuring mouth until it slightly exceeds the dimensions of the measuring object (eggshell)
* Hold the measuring object (eggshell) with the left hand and the micrometre in the right hand with the
micrometre frame placed on the palm of the hand and held by the little finger, ring finger and middle
finger

» when measuring, do not press too hard on the measuring shaft

* Clamped the micrometre on the holder, then rotated the thimble towards the object (eggshell) being
measured and rotated the retched stopper until it touched the spindle then rotated the stopper 2 to 3 times
so that the emphasis was sure, then read.

* Repeat the measurement several times so that the error in the measurement is as small as possible.

3. Eggshell Strength

The measurement of shell strength is done by weighing the eggs and after weighing the eggs are placed
in a vertical position on the surface of the intron plate, continue to be pressed using compression until
the eggs break. The graph shown can be used to calculate the strength of the eggshell kg / mm2. The
greater the value in kg / mm2 of each measured egg the higher the strength [30] Eggshell strength is
measured using the Egg Force Reader.

4. Egg Yolk Colour Index

Determination of the colour of the egg yolk is done visually, namely by matching it with the standard
colour of the colour fan (Roche yolk colour fan) with a score of 1-15 from the standard colour from pale
to dark orange (dark), based on measurements with this tool, the yolk colour is both are in the range 9-
12 [31].

2.4. Research Implementation Procedure
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In this research, the activities carried out include making a mixture of Cassava Leaf (CL) and Palm
Kemel PKC fermentation, composing rations and preparing cages.

2.4.1. Preparation of fermented CL and mixture

CL waste is collected from farmers' fields in several places in West Sumatra. Then dry in the sun to dry,
and then grind CL until it forms flour. CL that has become flour is then mixed with PKC, the ratio of
CL: PKC is 80: 20%, add 900ml of distilled water, then sterilize by autoclave for 15 minutes then cool
and ferment by Bacillus amyloliquefaciens at a dose of 8% (19.2 x 10 Cpu) and fermentation time of
8 days [21]. The results of fermentation are dried to moisture content of up to 14% and ground until
smooth into CL and PKC flour. The process of preparing CL and PKC flour mixture can be seen in
Figure 1.

80 % casava leaf flour (800 gr) + 20 %
palm kernel cake (200 gr)

quades added 900 ml

b

Sterilisation in autoclave 121° C to 15

menit
Bacillus
amyloliquefaciens L
Inoculum dosis (19,2 x Cooling up to (25° -30°C)
10'°CFU) 8%

|
t e S
|

Incubation to 8 days

Fermentasi
Product

Figure 1 : Cassava Leaf Flour Fementation Scheme and palm kernel meal by
Bacillus amyloliquefaciens bacteria.

In room temprature (25°-30°C)

2.4.2.. Feeding and Drinking
Feeding and drinking are carried out adlibitum, and cleaning the feed and drinking water containers is
carried out every day.

2.5. Data analysis

All data obtained were processed statistically by analysis of variability according to the completely
randomized design pattern (CRD) used. Analysis of variance can be seen in Table 5 if there are
differences between treatments tested by the Duncans Multiple Range Test (DMRT) according to the
procedure according to [25]

3. Results and discussion

3.1. The effect of treatment on egg index, thickness, shell strength and egg yolk color.
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The mean of research on egg index, thickness, shell strength and egg yolk colour can be seen in Table
4,
Table 4. Average Egg Index, thickness, shell strength and egg yolk colour
Shell thickness ~ Shell strength ~ Egg yolk

Treatment Egg index" (mm) (kg/mm? colour

A (0% CLPKCF) 0,78 0,30 5,00 14,50
B (6% CLPKCF) 0,78 0,29 4,85 14,67
C (12% CLPKCF) 0,79 0,27 4,67 14,75
D (18% CLPKCF) 0,80 0,28 4,73 14,83
SE 0,006 0,0143 0,19 0,1250

Explained: ns = non-significant (P>0,05); SE = Standard Error

3.1.1. The effect of CLPKCF on the egg index
The shape of the egg is proportional, neither too oval nor too round. The results of this study obtained
the egg index in treatment D (up to the level of 18% CLPKCF) with an average of 0.80 in Table 4.
This figure is consistent with research from [32] index of duck eggs with the provision of katuk leaf
flour (Sauropus androgynus) in the ration on the quality of Mojosari duck eggs at 7.25% in rations,
namely 0.80. The egg index in this study was still in the normal range, as stated by [33] which confirmed
that the normal duck egg index ranged from 63.3 to 81.70%. According to [24] egg shape is an
expression of feed protein content. Cassava leaves are agro-industrial waste which contains high crude
protein, so that after fermentation by Bacillus amyloliquefaciens.
There was an increase in protein in the mixed CLPKCEF ration so that the use of CLPKCF could be
increased in livestock rations.

3.1.2. The effect of CLPKCF on the egg shell thickness
The addition of a mixture of CL and PKC fermented by Bacillus amyloliquefaciens (CLPKCF) in the
ration had an insignificant difference (P> 0.05) on the thickness of the shells from the analysis of
variability. In Table 4

According to [34] the thickness of the shell normally ranges from 0.3 to 0.5 mm. The results of this
study resulted in shell thickness ranging from 0.27 to 0.29 mm. The results of this study were due to the
low Ca content in the mixed ration of CLPKCF under the provisions stipulated in [35] that the Ca content
required for laying ducks was 2.75% compared to the research results of [36] who used shrimp waste
flour in rations resulted in a duck egg shell thickness of 0.35 by providing a Ca content in the ration of
2.76%, because shrimp is a mineral source, it can increase the thickness of the eggshell.

It was further explained that in addition to the Ca content, according to [37] it is stated that egg shells
are influenced by genetic traits, nutrition in feed, environment and management. The ability of ducks to
produce good quality shellfish depends on the calcium in the ingested feed and reserves in the bones.

3.1.3. The effect of CLKPCF on the egg shell strength
The addition of a mixture of CL and PKC fermented by Bacillus amyloliquefaciens (CLPKCF) in the
ration gave not significant (P> 0.05) on the strength of the shells from the diversity analysis results in
Table 4

In this study, the obtained duck egg shell strength ranged from 4.58-5.00 kg / mm?2. The use of the
CLPKCF mixture was influenced by the content of Ca and P in the ration that was almost the same as it
also caused the formation of shell thickness and strength of duck egg shells which were not much
different. This is supported by the statement of [38], that that the main nutritional factors related to shell
quality are calcium, phosphorus, and vitamin D. The decrease in eggshell quality is in line with
increasing age, genetics, and feed, especially Ca and P balance [39]. The strength of the shells is related
to the supply of calcium and phosphorus obtained during the shell formation process [40]

3.1.4. The effect of the CLPKCF on the egg colour yolk
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The addition of a mixture of CL and PKC fermented by Bacillus amyloliquefaciens (CLPKCF) in the
ration had not significant (P> 0.05) on the index of egg yolk colour based on diversity analysis in Table
4

The quality and colour of egg yolks, were influenced by carotenoid levels and increased levels of
pigment in the ration so that it will affect the pigmentation process [27]. Carotenoids as colour pigments
that cannot be synthesized by poultry but must be available in feed [41]. In this study the control ration
(A) which was the commercial ration used during the study produced a good egg yolk colour index and
when the use of the control ration was reduced by its use then it was replaced with a CLPKCF mixture
which produced a better egg yolk colour index than the control ration due to the carotenoid levels there
is also high treatment.

The colour of the egg yolk is closely related to vitamin A in the feed so that the more carotene that
will be deposited in the yolk, which in turn will affect the colour of the yolk [42].

The results of this study obtained the egg yolk colour index in treatment D (up to the level of 18%
CLPKCF) with an average of 14.83. This figure is high from the study of [43] colour index of duck egg
yolk with increasing quality of duck eggs by feeding fermented lamtoro leaf meal (Leucaena
leucochepala) with Bacillus laterosporus and Trichoderma viride level of 30% in rations, namely 12.67.

4. Conclusions

Based on the results of the study, it can be concluded that giving a mixture of cassava leaves and palm
kernel cake fermented by Bacillus amyloliquefaciens (CLPKCF) in rations up to a level of 18% in the
ration can maintain the quality of duck eggs. In this condition, the egg index was 0.80 cm, the shell
thickness was 0.28 mm, the shell strength was 4.73 kg / mm and the egg yolk colour index was 14.83.

References

[1] Wyllie, D. and P. J. Chamanga. 1979. Cassava leaf meals in broiler diets. Trop. Anim. Prod. 4(3):
232-240.

[2] Theukwumere, F. C., E. C. Ndubuisi, E. A. Mazi and M. U. Onyekwere. 2007. Growth, blood
chemistry and carcass yield of broilers fed cassava leaf meal (Manihot esculenta Crantz). Int. J.
Poult. Sci. 6 (8) 555-559.

[3] Choct, M. 2001. Nutritional Constraints to Alternatif Ingredients. Technical Bulletin, American
Soybean Association, Singapore.

[4] Udiati, S. 2015. Pengaruh Dosis Inokulum Dan Lama Fermentasi Bungkil Inti Sawit Dengan
Bacillus amyloliquefaciens Terhadap Kandungan Bahan Kering, Protein Kasar Dan Retensi
Nitrogen. (The Effect of Inoculum Dose and Time of Fermentation of Palm Kernel Cake with
Bacillus amyloliquefaciens on Dry Material Content, Crude Protein and Nitrogen Retention)
Skripsi. Fakultas Peternakan, Unand, Padang.

[5] Desni. 2015. Pengaruh dosis inoculum dan lama fermentasi bungkil inti sawit dengan Bacillus
amyloliquefaciens terhadap kandungan serat kasar, kecernaan serat kasar dan energi metabolisme.
(The effect of inoculum dose and fermentation time of palm kernel cake with Bacillus
amyloliquefaciens on crude fiber content, crude fiber digestibility and metabolic energy). Skripsi.
Fakultas Peternakan, Unand.

[6] Rizal, Y. 2000. Respon Ayam Broiler Terhadap Penggantian Sebagian Bungkil Kedelai dengan
Bungkil Inti Sawit dalam Ransum. (Response of Broiler Chickens to Replacing Part of Soybean
Meal with Palm Kernel Meal in rations.) Jurnal Peternakan dan Lingkungan, 6 No. 02.

[7] Supriadi, 1997. Pengaruh Penggunaan Bungkil Inti Sawit Terhadap Organ Fisiologis Itik Periode
Pertumbuhan. (The Effect of the Use of Palm Kernel Cake on the Physiological Organs of the
Ducks in the Growth Period.) Skripsi Fakultas Peternakan Universitas Andalas. Padang.

[8] Luizmeira.Com/enzimas.htm. USB Recomendar esta pagina. 2005.

[9] Kim, Y. O., J. K. Lee. H. K. Kim, J. H. Yu and T.K. Oh. 1998. Cloning of the the rostable phytase
gene (phy) from Bacillus sp. DS11 and its overexpression in Escherichia coli. FEMS Microbiol.
Lett., 162: 185-191.



International Conference on Sustainable Agriculture and Biosystem 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 757 (2021) 012055  doi:10.1088/1755-1315/757/1/012055

[10] Cho, S. J. 2009. Isolation and characterization of mannanase producing Bacillus amyloliquefaciens
cs47 from horse feces. Journal of Live Science 2009. 19. No. 12. 1724-1730.

[11] Mabrouk, M. E. M. and Amani M. D. El Ahwany. 2008. Production of f-mannanaseby Bacillus
amyloliquefaciens 10A1 cultured on potato peels. African journal of Biotechnology 7 (8), pp.
1123-1128.

[12] Das, M. P., L. Jeyanthi R., S. Sharmila, Anu, Ankita B., dan Dhiraj Kumar. 2012. Identification
and optimization of cultural condition for chitinase production by Bacillus amyloliquefaciens
SM3. Jurnal of Chemical and Pharmaceutical Research, 2012, 4(11):4816-4821.

[13].Selvamohan, T., Ramadas V. dan Sathya, T. A. 2012. Optimization of Lipase Enzyme Activity
Produced By Bacillus amyloliquefaciens Isolated from Rock Lobster Panlirus
Homareus.International Journal of Modern Enginering Research (IJMER).

[14]. Ibrahim, A. D., Mukhtar, Sa’adat 1., Ibrahim, M. N., Oke, M. A. and Ajijolakewu, A. K. 2012.
Adonsonia digitata (Baobab) fruit pulp as substrate for Bacillus amyloliquefaciens Endoglucanase
production.

[15] Wizna, H. Abbas, Y. Rizal, A. Dharma dan 1. P. Kompiang. 2007. Selection and Identification of
Cellulase-Production Bacteria Isolated from the Litter of Mountain and Swampy Forest.
Microbiology Indonesia Jurnal, [Jurnal, Desember 2007, P 135-139 Volume 1, Number 3 ISSN
1978-3477 .Desember 2007, P 135-139 Volume 1, Number 3 ISSN 1978-3477.

[16] Selle, P. H., V. Ravindran, R. A. Caldwell and W. L. Bryden. 2000. Phytate and Phytase :
Consequences for Protein Utilization. Nutr. Res. Rev. 13 : 255-278

[17] Denbow, D. M., V. Ravindran, E. T. Cornegay, Z. Yiand R. M. Hulet. 1995. Improving Phosphorus
Availability in Soybean Meal for broiler by Supplemental Phytase. Poultry Sci. 74 : 1831-1842.

[18] Ravindran V., Bryden W. L., Komnegay E.T. (1995): Phytates: occurrence, and implications in
poultry nutrition. Poultry Avian Biol. Rev., 6, 125-143.

[19] Paik, 1. K. 2000. Nutritional Management for Environment Friendly Animal  Production. Asian-
Aust. J. Anim. Sci. 13 (Special Issue) : 302-313.

[20] Um, J. S., I. K. Paik, M. B. Chang and B. H. Lee. 1999. Effect of Microbial Phytase
Supplementation to Diets with low Non-phytate Phosphorus Levels on the Performance and
Bioavability of Nutrients in Laying Hens. Asian- Aust. J Anim. Sci. 12 (2) : 203-208.

[21] Yuniza, A,. T.D. Nova, W.A. Angga, Anisa and Y. Rizal, 2016. Effect of combinationsof cassava
leaf meal and palm kernel cake mixture fermented by Bacillus amyloliquefaciens on the
alternative of their dry matter, crude protein, crude fiber and crude lipid contents. Pak. J. Natr.
15:1049-1054.

[22] Rizal, Y., A. Yuniza dan T. D. Nova. 2016. Pemanfaatan Campuran Daun Ubi Kayu dan Bungkil
Inti Sawit yang Difermentasi dengan Baccilus amylolicoquefaciens dalam Ransum untuk
Meningkatkan Kualitas Telur Itik. (Utilization of a mixture of cassava leaves and fermented palm
kernel cake by Baccilus amylolicoquefaciens in rations to improve the quality of duck eggs)
Laporan Penelitian Hibah MGB. Fakultas Peternakan Universitas Andalas. Padang.

[23]. Nuraini dan Susilawati. 2006. Kandungan gizi bungkil inti sawit fermentasi dengan Neurospora
crassa. (Nutritional content of fermented palm kernel cake with Neurospora crassa) Laporan
Penelitian Mandiri. Fakultas Peternakan Universitas Andalas.

[24] Willson, B. J. 1975. The performance of male ducklings given starter diets with different
concentration of energy and protein. british poultry science. 16: 625-657.

[25] Steel, R. G. D dan J. H. Torrie. 1995. Prinsip Dan Prosedur Statistika. Penterjemah Bambang
Sumantri. Gramedia Pustaka, Jakarta

[26] Standar Nasional Indonesia (SNI). 2008. SNI 3926:2008 Telur Ayam Konsumsi.(Egg chicken
consumption) BSN, Jakarta.

[27] Scott, M. L., M. C. Nesheim, and R. J. Young. 1982. Nutrition of The Chicken. 3rd Edition. M. L.
Scott dan Associates Ithaca. New York.

[28] Soekarto, S. T. 2013. Teknologi Penanganan dan Pengolahan Telur. (Egg Handling and Processing
Technology) Alfabeta. Bandung.



International Conference on Sustainable Agriculture and Biosystem 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 757 (2021) 012055  doi:10.1088/1755-1315/757/1/012055

[29] Soimah, 1. K. 2011. Pengaruh Pemberian Tepung Kaki Ayam Broiler Sebagai Subtitusi Tepung
Ikan Di Dalam Ransum Terhadap Ketebalan Kerabang, Kadar Protein Dalam Albumin Dan
Kuning Telur Ayam Arab (Gallus Turciccus).( The Effect of Giving Broiler Chicken Leg Flour
as a Substitute for Fish Flour in the Ration on Shell Thickness, Protein Content in Albumin and
Arabic Chicken Egg Yolk (Gallus Turciccus)). Skripsi. Fakultas Sains dan Teknologi Universitas
Islam Negeri Maulana Malik Ibrahim Malang.

[30] Ranggana, S. 1986. Hand Book of Analysis and Quality Control for Fruit and Vegetable Products.
2nd Ed. Mc Graw-Hill Publis, New Delhi.

[31]. Ningsih, I dan Setiyono. 1983. Pengaruh Warna Kerabang dan Kemasan Plastik
Penyimpanan terhadap Kualitas Isi Telur Kosumsi.(Effect of Shell Color and Storage Plastic
Packaging on the Quality of Consumed Egg Content) Skripsi. Fakultas Peternakan Universitas
Gajah Mada.

[32] Simanjuntak, R., U. Santoso dan T. Akbar. 2013. Effect of leaf flour cinnamon (Sauropus
androgynus) on the quality of duck egg rations kirkcaldy (4nas javanica). Jurnal Sains Peternakan
Indonesia. 8 No. 1.

[33] Srigandono, B. 1993. Ilmu Unggas Air. (Water Poultry Science) Penerbit Gajah Mada University Press.
Yogyakarta.

[34] Romanoff, A. L. and A. J. Romanoff. 1963. The Avian Egg. Jhon Willey and Sons. Inc. New York.

[35]. National Research Council. 1994. Nutrient Requirement of Poultry. National Academy Press,
Washington, D. C.

[36] Juliambarwati, M., A. Ratriyanto dan A. Hanifa. 2012. Pengaruh pemberian tepung limbah udang
dalam ransum terhadap kualitas telur itik (The effect of giving shrimp waste flour in the ration on
the quality of duck eggs) Jurnal Sains Peternakan. 10 (1).

[37] Oguntunji, A.O dan O. M. Alabi. 2010. Influence of high enviromental temperature on egg
production and shell quality; a review. World’s Poultry Science Journal. 66: 739-750.

[38] Leeson, S. and J. D. Summers. 2001. Nutrition ofthe Chicken.4th Ed. University Books. Guelph,
Ontario.

[39] Roland, D. A. 1986. Egg shell quality IV. “oyster shell versus limestone and importance of particle
size or solubility of Ca source *“ world poult. Sci. 42:166-177.

[40] Jacob, J. P., R. D. Miles, dan F. B. Matter. 2009. Egg Quality. Institute Of Food and Agricultural
Sciences University of Florida, Gainesville.

[41] Tyczkowski, J. K. and P. B. Hamilton. 1991. Altered metabolism of carotenoids during pale- bird
syndrome in chickens infected with eimeria acervulina. Journal. Poultry. Sci 70: 2074--2081.

[42] Piliang, W. G., A. Suprayogi, N. Kusmorini, M. Hasanah, S. Yuliani, dan Risfaheri. 2001. Efek
pemberian daun katuk (Sauropus androgynus) dalam ransum terhadap kandungan kolesterol
karkas dan telur ayam lokal.(The effect of giving katuk (Sauropus androgynus) leaves in the ration
on the cholesterol content of local chicken eggs and carcasses). Laporan Penelitian. Lembaga
Penelitian Institut Pertanian Bogor Bekerjasama dengan Badan Penelitian dan Pengembangan
Pertanian. Proyek ARMP II. Bogor.

[43] Yessirita, N., H. Abbas., Y. Heryandi dan A. Dharma. 2015. The effect of leucaena leaf meal
(Leucaena leucochepala) fermented by Bacillus laterosporus and Trichoderma viride in the
ration on performance of pitalah ducks. Pak. J. Nutr., 12(7): 678-682.



