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Abstract. This study was conducted to investigate the physical quality of complete feed of
modified granules made from mixture legumes and swamp forage. Swamp forages was used
are kalakai (Stenochlaena palustris) and purun tikus (Heleocharis dulcis Burm) which high of
crude fiber were mixed by indigofera as protein source, rice brand, molasses, tapioca, and salt.
Before being tested, the quality of physical properties was tested, which included weight,
diameter, bulk density, angle of repose, compaced bulk density, modulus of fineness (mash).
Based on the test results obtained that there are differences (P<0.05) type of swamp forage to
the physical quality of complete granule feed. Complete granule feed with kalakai can be
obtained rough categories of 11.78%, moderate 81.05% and smooth 7.17%. Bulk density for
coarse granule is 0,26 g/ml, medium granule is 0.38 g/ml, and fine granule 0.385 g/ml.
Compacted bulk density for coarse granule is 0,30 g/ml, medium granule is 0.295 g/ml, fine
granule 0.32 g/ml. Coarse granule diameter 21.97 mm, medium granule 15.4 mm and fine
granule 3.80 mm. Angle of repose for coarse granules 27.8O, medium granule 34.4O, fine
granule 57.8O.Complete granule feed with forage swamp material purun tikus can be obtained
rough categories of 24.46%, moderate 70.07% and smooth 5.40%. Bulk density for coarse
granule is 0,28 g/ml, medium granule is 0.272 g/ml, fine granule 0.286 g/ml. Compacted bulk
density for coarse granule is 0,341 g/ml, medium granule is 0.389 g/ml, fine granule 0.347
g/ml. Coarse granule diameter 7.30 mm, medium granule 5.80 mm and fine granule 3.80 mm.
Stack angle for coarse granules 35.0O, medium granule 44.2O, fine granule 58.3O. Feed
ingredient of swamp forage kalakai and Purin tikus have an effect on the physical quality of
complete granule feed.
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Introduction
The efforts to utilize local food sources become very important to improve feed efficiency. One
source of forage that is abundant in swamp areas and has not been widely used as goat feed
ingredients is forage swamps. The presence of swamp forage is more often regarded as weeds
because it can cause silting and cause a reduction of water and large nutrients. Production of
dry swamp material with harvesting systems 2-3 times a week produces 44 tons / ha/year
(Fahriyani and Eviyati, 2008); (Badjoeri and Lukman 2002), but swamp forage is generally
high in crude fiber and tannin. To be able to meet nutritional needs in order to obtain high
productivity, the use of a combination of swamp grass and legume which is high in crude protein
content as goat feed given the relatively low protein content of tropical swamp grass ranges
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from 4-9%, while the protein requirement of goat ration reaches 14% (Fahriyani and Eviyati,
2008), Some goat feeding that is commonly done is in fresh form. However, giving this model
has limited storage capacity, livestock will choose certain parts according to their preferences,
and nutritional needs have not been fulfilled and concentrate must be given. This activity is
certainly not practical and not efficient, and not optimal. Today there are many new
breakthroughs by giving goat feed in the form of complete feed, so the limitations can be
reduced. The form of complete feed can be in the form of pellets or cube wafers, but this form
is hard enough to affect feed quality and will have an impact on palatability, quality of feed,
storage limit, and digestibility. The quality of animal feed consists of physical, chemical and
biological qualities. Physical quality is the basic nature of feed which is strength, feed integrity,
shelf power and palatability. The physical quality of feed includes: moisture content, weight,
diameter, stack angle, material smoothness, bulk density, and  compacted bulk density. The
physical properties of feed are the basic properties of feed, so that by knowing the physical
properties of feed it can determine the maximum storage limit of feed and the integrity of feed
so that the nutritional quality of feed can still be maintained.

Materials And Method
Produce complete feed granules. In the manufacture of complete feed granules several stages
of the Producing process follow by reducing the size of the material to be uniform, mixing feed
ingredients, wetting, screening, , separation of granule particles and drying. The ingredients
used are 50% indigofera legume, 20% swamp forage, 10% starch flour, 16% rice bran, 2.5%
molasses, 1.5% salt. Granulator machine used has dimensions 2500 x 2400 x 2000 mm, capacity
250 kg / hour, electric motor 3 hp specifications dimensions 2500 x 2400 x 2000 mm capacity
150 kg / hour, slope angle 50 degrees, frame UNP 80, Thick Cylinder Plate 2 mm, Material
Stainless steel, transmission Gear Box, V-Belt Pulley, Electric Dynamo Drive 1 Pk, 750 Watts
/ Solar Motor 5.5 PK.

Figure 1. Granulator machine used in the Figure 2. Complete granule feed mixture
production of complete granule feed swamp forage with legume

Bulk Density (BD). Measured by pouring feed ingredients into a measuring glass in a
measuring cup using a funnel and teaspoon to a volume of 100 ml. The measuring glass
containing the ingredients is weighed. On every entry of material that must be the same both
way and height in pouring. During pouring material must be avoided from material shocks. As
for the calculation of stack density is by dividing the weight of the material by the volume of
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space it occupies. Density unit the stack is g/ml. The glass containing the ingredients is weighed.
On every entry of material that must be the same both way and height in pouring. During
pouring material must be avoided from material shocks. As for the calculation of stack density
is by dividing the weight of the material by the volume of space it occupies. Density unit the
stack is g/ml (Khalil, 1999); (Qomariah, 2004).
Compacted Bulk Density (CBD) The measurement is almost the same as the measurement of
bulk density, but the volume of material is read after compacted by shaking the measuring glass
by hand for 10 minutes (Khalil, 1999)
Modulus of Fineness (MF). The material is measured by inserting 300 g of ingredients in a
device consisting of a filter that has a hole that fits the mesh size. The amount of sample that
passes in each mesh is calculated from the calculation: Conversion Value =% sample x no
agreement (np). The agreement number (np) is the number given to each. The filter is sequential
from 1 to 7 (from the largest mesh). Total value conversion divided by one hundred is the
amount of smoothness (MF). The MF value determines the large category of material particle
size,with provisions MF values> 4.1 - 7.0 are coarse categories, MF value> 2.9 - 4.1 medium
category  MF values 0 - <2.9 are fine (Khalil, 1999).
Average Diameter (inch) = 0.00041 x 2MF and average diameter (cm) = average diameter
(inc) x 2.54
Water Contents. Water content was measured by calculating the difference in weight of
material feed ingredients before drying the oven with weight after drying the oven for 24 hours
at 60o (AOAC, 1999).
Angle of Repose. The measurement is done by pouring about 300 g of feed ingredients
vertically. the angle formed is measured (Khalil, 1999).

Statistical Analysis
The data are expressed as mean ± SEM. A one way analysis  of  variance (Anova) with  Tukeys
multiple Comparison  test was  applied to dermine differences among the treatmen using SPSS
statistical  software (version 16.0). Differences wit P value 5% were considered to be
statistically significant (Steel, R G  D and J H Torrie, 1993)

Results
The effect  of physical quality of complete feed of modified granules made from legumes and
swamp forage for goat feed shown in table 1 and figure 3 and 4

Table 1. Physical Quality of Complete granules Feed  with different swamp forage materials and
particle

No Physical Quality

Swamp forage
Kalakai

(Stenochlaena palustris)
Purun Tikus

(Heleocharis dulcis Burm)
Coarse Medium Fine Coarse Medium Fine

1 Water content (%) 11,04 ± 1,42 10,92±2,18 10,83±2.07 11,54±1,37 10,32±1,17 10,38±2,19
2 Diameter (mm) 2,197±0,23a 1,540±0,04b 0,380±0,02c 0,730±0,07c 0,580±0,03c 0,280±0,03c

3 Angle of Repose (o) 27,8±4,56a 34,4±6,2a 47,8±6,7b 35,0±5,32a 44,2±4,70b 48,3±3,92b

4 Bulk Density (g/ml) 0,260±0,02a 0,380±0,02b 0,385±0,03b 0,280±0,03a 0,272±0,03a 0,286±0,02a

5 Compacted  Bulk
Density (g/ml)

0,300±0,015a 0,295±0,17a 0,320±0,02a 0,341±0,02b 0,389±0,03b 0,347±0,06b

6 Modulus of fineness
(%)

11,78a±2,13a 81,05b±8,74c 7,17±1,92a 24,46±8,15bc 70,07±16,92b 5,47±1,03a

abc Values in the same row with different superskrips indicate significant difference at P<0.05
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Figure 3. Comparison of Physical Complete Figure 4. Comparisson Angle of Repose, MF
Feed Granule Of Different Swamp Forages Highest Finenes Percentage and Water Content
(mean ±SEM) n=36) (mean ±SEM) n=36)

This type of swamp forage causes differences in physical quality in the manufacture of granular
complete feed. For the percentage of granular fineness there are similarities where both produce
the most portion of medium. There are similarities between the two swamp grasses where the
stack density, stack compaction density follows an increasing trend from coarse to fine
granules. There is a trend that is precisely the opposite between the diameter of the granule and
the stack angle on both types of swamp forage. This type of swamp forage causes differences
in physical quality in the manufacture of granular complete feed. For the percentage of granular
fineness there are similarities where both produce the most portion of medium. There are
similarities between the two swamp grasses where the bulk density,  compacted bulk density
follows an increasing trend from coarse to fine granules. There is a trend that is precisely the
opposite between the diameter of the granule and the stack angle on both types of swamp forage.
This type of swamp forage causes differences in physical quality in the manufacture of granular
complete feed. For the percentage of granular fineness there are similarities where both produce
the most portion of medium. There are similarities between the two swamp grasses where the
bulk density, compacted bulk density follows an increasing trend from coarse to fine granules.
There is a trend that is precisely the opposite between the diameter of the granule and the  angle
of repose on both types of swamp forage. This type of swamp forage causes differences in
physical quality in the manufacture of granular complete feed. For the percentage of granular
fineness there are similarities where both produce the most portion of medium. There are
similarities between the two swamp grasses where the bulk density, compacted bulk density
follows an increasing trend from coarse to fine granules. There is a trend that is precisely the
opposite between the diameter of the granule and the angle of repose on both types of swamp
forage.

Discussion
Complete granule feed is modified goat feed see figure 4. This feed still provides a portion of
forage legumes, swamp forages and other energy sources. But still the use of starch is used in
addition to carbohydrate sources as well as adhesive so that the form of granule can be
maintained. Forage of kalakai swamps (Stenochlaena palustris) and purun mice (Heleocharis
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dulcis Burm) have high crude coarse fiber content, ie 23.6% and 28.09% respectively (Results
of UGM Laboratory Analysis of Fapet, 2018). Besides that it contains tannins which range from
2-16% (Rostini et al. 2014) tannin which can bind to proteins. The existence of these nutrients
will affect the physical quality of granule feed. The purun tikus texture is softer if it has
undergone a grinding process, in contrast to the more rough kalakai forage which affects the
diameter of the granule. Seen in terms of the percentage level of fineness of complete feed
granules it turns out that both have medium smoothness. Where the granule feed comes from
forage is much greater (80.07% vs 70.07%). Granule from forage after being compacted was
lower than that of complete granule feed from purun tikus. This shows that there are cavities in
the granule so that other parts can fill the space which is the bulk density so that it looks density.
Another factor that can influence stack density is product diameter (Kartasudjana, 2001);
(Suadnyana, 1998). Products that have a diameter of 3 mm are more easily broken than pellets
with a diameter of 6 mm. That can influence factor stack density is product diameter
(Suryanagara, 2006). Products that have a diameter of 3 mm are more easily broken than pellets
with a diameter of 6 mm (Suryanagara dan Pramadita, 2006). The existence of swamp grass in
the manufacture of complete granule feed provides a new innovation that physical modification
of feed will have an impact on the use of feed that is better, longer lasting and provides more
complete nutrition. Both swamp forages are able to be modified into complete feeds without
providing characteristics of far different physical properties. There needs to be further testing
of biological properties to see the level of goat's preference for complete granule feed.

References
[1] Ali A J 2006 Karakteristik Sifat Fisik Bungkil Kedelai, Bungkil Kelapa dan Bungkil Sawit.

Skipsi, Program studi Nutrisi dan makanan Ternak, Institut Pertanian Bogor, Bogor
[2] Association of Official Analytical Chemist (AOAC) 1999 Official Methods of

Analysis. Ed ke-16.Washington: AOAC International
[3] Badjoeri M dan Lukman 2002 Pemanfaatan tumbuhan kumpai dari danau semayang

sebagai pakan sapi J. Tropic Anim. Agric. 27 (2) : 125-133. 2002
[4] Badan Pusat Statistik Direktorat Jendral Tanaman Pangan 2010 Luas Lahan Rawa di

Indonesia, Departemen Pertanian. Jakarta
[5] Fahriani A dan Eviyati 2008 Potensi Rumput Rawa sebagai pakan ruminansia : produksi

, daya tampung dan kandungan fraksi seratnya. J. Indonesia Trop. Anim. Agric. N0 33(4)
Desember

[6] Faturrahman 1988 Analisis Vegetasi dan Produktivitas Rumput  Rawa di Kecamatan
Danau Panggang Kabupaten Hulu Sungai Utara, Kalimantan Selatan, Karya Ilmiah,
Fakultas Peternakan.  Institut Pertanian Bogor Bogor

[7] Jaelani A, Rostini T, Zakir M I and Jonathan 2014 Pengaruh Penggunaan Hijauan Rawa
Fermentasi Terhadap Kinerja Kambing Kacang (Capra hircus). Jurnal Sains Peternakan
Vol. 12 No. 2, Hal 76-85. Fakultas Peternakan Universitas Negeri Surakarta.

[8] Kartasudjana R 2001 Mengawetkan Hijauan Pakan Ternak.  Departemen Pendidikan
Nasional. Jakarta.

[9] Khalil 1999 Pengaruh Kandungan Air dan Ukuran Partikel terhadap Perubahan Sifat Fisik
Bahan Pakan Lokal: Sudut Tumpukan, Kerapatan Pemadatan Tumpukan, dan Berat
Jenis, Media Peternakan. 22(1):pp 1-11

[10] Musa A F 1988 Mengenal Rumput Terapung Daerah Rawa Kalimantan Selatan. Majalah
Swadesi Peternakan Indonesia, Edisi Juni, Jakarta

253

ISBN 978-602-14917-7-5ISBN 978-602-14917-7-5



[11] Qomariyah N 2004 Uji Keasaman (pH), kelarutan, kerapatan tumpukan dan sudut
tumpukan untuk mengetahui kualitas bahan pakan sumber protein, Skripsi Fakultas
Peternakan  Institut Pertanian Bogor Bogor

[12] Rostini T, dan Jaelani A 2015 Pemanfaatan Hijauan Rawa Sebagai Pakan Ternak di
Kelompok Banua Raya. Jurnal Al Ikhlas Vol. 1 No. 1 Lembaga Penelitian dan
Pengabdian Kepada Masyarakat. Universitas Islam Kalimantan, Banjarmasin

[13] Suadnyana I W 1998 Pengaruh kandungan air dan ukuran partikel terhadap perubahan
sifat fisik pakan lokal sumber protein. Skripsi. Fakultas Peternakan. IPB

[14] Suryanagara dan Pramadita 2006 Uji Kadar Air, AktivitasAir, dan Ketahanan Benturan
Ransum Komplit Domba Bentuk Pelet Menggunakan Daun Kelapa Sawit sebagai
Substitusi Hijauan.  Skripsi. Program Studi  Nutrisi dan Makanan Ternak. Fakultas
Pertanian, Institut Pertanian Bogor, Bogor

[15] Steel R G D and Torrie J H 1993 Prinsip dan Prosedur Statistik. Ed ke-2. Sumantri B,
Penerjemah. Gramedia Pustaka Utama, Jakarta

254

ISBN 978-602-14917-7-5ISBN 978-602-14917-7-5


	1.liliek-rAlam RAW.pdf
	2.tanti-retno RAW.pdf
	Tanti Kustiari, S.Sos, M.Si.pdf
	Muksin Muksin 3.pdf
	Muksin Muksin.pdf
	Dyah Intan Puspitasari.pdf
	Kiagus Muhammad Zain Basriwijaya.pdf
	Growth Performance of Quail Hen (Coturnix coturnix Japonica) Fed with Different Energy Levels During Rearing until Point of Lay.pdf
	kartika budi utami.pdf
	Prof. Retno Widyani.pdf

	3.dyah - thiru RAW.pdf
	Conservation of Animal Genetics Resources in developing countries-Challenges and opportunities.pdf
	Claudio Joao Mourao Laisse.pdf

	4.claudio - fathimah RAW.pdf
	Claudio Joao Mourao Laisse.pdf
	Inclusion versus Supplementation of Insoluble Non-Starch Polysaccharides Affects Performance and Digestive Traits of Broiler.pdf
	BODY SIZE OF ACEH CATTLE IN SMALLHOLDER FARM LEVEL AND IN BALAI PEMBIBITAN TERNAK UNGGUL DAN HIJAUAN PAKAN TERNAK INDRAPURI ACEH.pdf
	Applications of Phenolic Extracts from Tamarind Seed Husk to Inhibit the Formation of Antioxidants in Animal Feeds.pdf
	Effects of Tamarind Seed Husk in Ration on Productive Performance of Fattening Dairy Steers.pdf
	Herry Agoes Hermadi.pdf
	THE PHYSICAL QUALITY OF COMPLETE FEED OF MODIFIED GRANULES MADE FROM LEGUMES AND SWAMP FORAGE FOR GOAT FEED.pdf
	Desty Ervira Puspaningtyas 2.pdf

	6-7,7a,7b-8,8a,8b-9 RAW.pdf
	6.Rahmaddiansyah-wahyu.pdf
	7.trisma-atma.pdf
	Decision Support System For The Selection of Horticulture Crops.pdf
	APPLICATION TO FORECAST ATTACK ON PLANT DISTURBING ORGANISMS.pdf
	Agus Purwadi.pdf
	Yogiswara Yutadi.pdf
	PHYSIOLOGY CHARACTER of Bacillus Spp As BIOSTIMULANT PROMOTING OF PLANT GROWTH.pdf
	Dwi Rahmawati.pdf
	Muhammad Zayin Sukri, MP 2.pdf
	Suratno SP.pdf
	Aditya Wahyu Pratama update.pdf
	Small Scale Biogas Production in a Dairy Farming at Kaligondo Subdistrict, Banyuwangi, East Java.pdf
	Ahmad Fahriannur.pdf
	Meilana Siswanto.pdf
	Adityo Adityo.pdf
	The Evaluation of Hospital Information System Management Based on HOT-FIT Model at RSU Dr. H. Koesnadi Bondowoso 2018.pdf

	8.PArum - Nugroho.pdf
	Puspito Arum.pdf
	Ery setiyawan Jullev.pdf
	Sumadi Sumadi.pdf
	Implementation of mobile IMCI (Integrated Management of Childhood Illness) at Primary Health Care.pdf
	Hermawan Arief Putranto.pdf
	Control of HIV AIDS diseases using expert system with dempster shafer method.pdf
	The Identification of Nutritional Status Development Based on WHO At Bhayangkara Kindergarten (TK) Jember Police Resort.pdf
	Development of Mirror Therapy Using Non-Immersive Virtual Reality.pdf
	Zora Olivia.pdf
	Taufiq Rizaldi - Predicted Missing Imputation on Dengue Fever Spread Data with K-Nearest Neighbor (K-NN).pdf
	Ahmad Robiul Awal Udin.pdf
	Ida Nurmawati.pdf
	Dahlia Indah Amareta.pdf
	The effects of white dragon fruit (Hylocereus undatus H) mixed rome beauty apple (Mallus sylvestris Mill) juice intake to blood glucose level of type 2 diabetes mellitus patients.pdf
	Rossalina Adi Wijayanti.pdf
	Nur Lathifah Mardiyati.pdf
	Ayu Febriyatna.pdf
	Novita Nuraini.pdf
	Single Low Dose Streptozotocin (STZ) to Increase Serum Triglyceride Levels of Rats.pdf
	TRANSFORMATIONAL LEADERSHIP AND NURSE PERFORMANCE OF PT PERKEBUNAN NUSANTARA (PTPN) HOSPITAL INDONESIA.pdf
	Development of Modeling System of Motivation and Critical Thinking Skill of Vocational Student.pdf
	Nugroho Setyo Wibowo.pdf

	9.vita-farisqi.pdf
	Vita Permatasari.pdf
	Eni Rukiati.pdf
	dony setiawan putra.pdf
	Yuslaili ningsih.pdf
	Triono Bambang Irawan.pdf
	Quality of Service Analysis of Traffic Engineering Implementation on VoIP Multi Protocol Label Switching (MPLS) Network.pdf
	Bekti Maryuni Susanto 3.pdf
	Bekti Maryuni Susanto.pdf
	Evaluative Study of Clinical Management Information System with COBIT Approach 4.1.pdf
	DETERMINATION OF MACRONUTRIENTS SEQUENCE ON RED CHILI PEPPER (Capsicum annuum L.) BY DRIS METHOD.pdf
	Ni Luh Putu Vidya Paramita.pdf
	Brazilein from Secang (Caesalpinia sappan L.) as an antiacne agent using in silico study.pdf
	Morphology Characterizaton of Trichoderma sp. Isolate from Three Regencies in Maluku.pdf
	Hidayat Bambang Setyawan.pdf
	Bringing Pragmatics Activities in a Classroom An Effort to Shape Students Language Competence.pdf
	Android control and monitoring for smart campus with the internet of thing.pdf



