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Abstract.

Optimizing the use of agro-industrial waste as an alternative feed ingredient for sheep
requires the right strategy. The use of feed additives and supplements is needed to
improve the performance of sheep in utilizing agro-industrial waste-based feed. The
use of hibiscus flour as a source of saponins is important to optimize rumen microbial
growth by suppressing the growth of protozoa. The addition of urea is used to supply
nitrogen sources to optimize the performance of rumen microbes. This study used 15
thin tail sheep aged 8 months with an average weight of 13.98 + 1.1 kg, the experimental
design used was CRD (Completely Randomized Design) with 3 types of treatment and
5 times repetition, namely R1 (control / without supplementation), R2 (supplementation
of 0.1 % hibiscus flower and Urea 0.5%), R3 (supplementation of 0.2% hibiscus flower
and 1% Urea). The objective of this research was to measure feed consumption and
growth dynamics. The results showed that the addition of hibiscus flour and urea to the
feed formula had no significant effect on the feed consumption of sheep. The growth
dynamics of sheep showed a decrease in the first week of the trial, and gradually
showed an increase in the second week. The highest growth increase was achieved
in R3 treatment at 6 weeks of the feeding trial. Based on the results of the study, it can
be concluded that sheep fed with 0.2% hibiscus flour supplementation and 1% Urea
(R3) showed the best ability in utilizing agro-industrial waste-based feed.

Feed consumption, Growth Dynamic, Sheep, Agroindustrial waste,
Supplementation

Agro-industrial waste is a potential alternative source for feed ingredients. However,
the high potential availability is frequently does not paralel with the sufficient qual-

ity, therefore the optimalization usage of agro-industrial waste as an alternative feed
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ingredients for sheep needs the right strategy. Feed additive and supplement usage
are prominent to increase the sheep performance in order to utilize the agro-industry
feed based. The major characteristic of agro-industry waste is that it has high crude
fiber and low protein. Defaunation is a method which can be used to solve the high
fiber feed problem by reducing the number of protozoa and increasing the amount of
bacteria, hence the rumen fermentation process increased. The hibiscus flour usage as
the source of saponin and antimicroba is necessary to accrete rumen microbes growth

by pressing the protozoas growth.

Various research studies proved that the different parts of Hibiscus rosasinensis
plants possesses Antioxidant, Antimicrobial, Antidiabetic, Antiulcer, Hepatoprotective,
Antifertility, Antigenotoxic and Anti?inflammatory properties, which helps in treatment
of many diseases. Hibiscus rosa sinensis has been used in many herbal mix and drinks.
Many research studies conducted in animal model evaluated Hibiscus rosa sinensis
flowers and leaves as antidiabetic and antioxidant compounds. Hibiscus rosa sinensis
has been used in many herbal mix and drinks [3]. The Hibiscus flowers contain cyanidin
diglucoside, flavonoids and vitamins, thiamine, riboflavin, niacin and ascorbic acid.
The alcoholic extract of Hibiscus flowers reported to possess many potentially active
antioxidants and anticancer constituents such as quercetin glycosides, riboflavin, niacin,
carotene, malvalic acid, gentisic acid, margaric acid and lauric acid [4].

Urea is the most commonly used non protein nitrogen source as an alternative
true protein feed ingredients, since it can help to press down the livestock feed cost
[5]. Urea addition for supplement purpose may increase the nutrition value, mainly
when ruminant livestock get forages or agriculture waste with a low quality as basal
feed ingredient. This process used to supply nitrogen in order to optimalize rumen
microbes performance[6]. Depicted that the role of urea for feed supplement covered
the increasement of dry ingredients digestibility, protein contents, dry ingredients intake,
milk production and weight. Whereas, the interaction with the beneficial microorganism
in the form of protein microbes synthesis efficiency, the incresement of rumen N
microbe production, reducement methane gas production, and proteolitic, selulotic, and
amiliotic bacteria population increasement as well. Nevertheless, urea can be harmful
for livestock, because it can be toxic if used improperly. The toxicity can be avoided
using the correct urea dosage. The urea level as supplement or additional ingredients
to rise the nutrient value is between 3%-5%[7]. It stated that most of rumen bacteria used
ammonia as their N source to grow. About 80% N microbes cell comes from ammonia,
however the protozoa inside of rumen cannot use it. The purpose of this research is

to examine the optimalization of hibiscus flour addition role and urea supplementation
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of sheep fed with non conventional feed from agro-industry waste reviewed by feed

consumption and growth rate.

The materials that used in this research were 15 eight-months old male thin-tailed
sheeps with average weight 13,98 + 1,1 kg each, agro-industry waste based trial rations,
metabolis cage and equipments. Agro-industry waste feed ingredients were taken
across Purwokerto, amonniation treatment in corn leaf and durian skin waste with 4%
urea. All ingredients milled subtly but corn leaf, durian skin and tea dregs were milled
crude. Feed ingredients mixed according to the formula. The trial arrangements used
were RAL with three different treatments, there were R1 (control/without supplement),
R2 (0,1% Hibiscus flower flour and 0,5% urea suppementation), R3 (0,2% hibiscus flower
flour and 1% urea supplementation) with five times repetitions. The measuring variables
were DM consumption, DM (%BW) consumption and growth rate. The data analyzed by
anowa (excel ver 2017) continued with BNJ test [8]. Before the research, all of the sheeps
were given anthelmintic, vitamins, antibiotics and groomed. The sheeps treated inside
individual metabolic cage with 1,2m x 0,7m x 1m in length, wide and height. The cages
were made from wood provided with feed and water tub each. The stages consisted
of 14 days of adaptation period, seven days of preliminary and 45 days of feeding trial.
The trial feed given 4-4,5% DM/kg BB under TMR (Total Mix Ration) method. Water was
given adlibitumly. Feed consumption measured by counting the difference between
feed giving (in DM) and feed residu (in DM) which measured during the feeding trial. DM
(%BW) consumption measured by counting the growth delta twice a month. The table

below shows the consumption and feed trial nutrient content.

3.1. Feed consumption

The results shows that sheep feed consumption is at the lowest range from 441,771
+ 93,40 gDM/sheep/day (R3) until the highest range in 460,937+ 66,85 gDM/sheep/day
(R2). Feed consumption shows a relatively lower range compared with another
reasearch, that used high quality conventional feed as reported [10]. The local sheep
feed consumption which fed with 42,3% forages complement and 57,7% concentrate
contains 12% feed protein and 63% TDN is 580 DM/sheep/day and Average Daily Gain
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TABLE 1: Composition and nutrient content of feed.

Feed Ingredients F1 F2 F3
Ammoniated Corn Husk 30 30 30
Pineapple skin 10 10 10
Hibiscus Flower 0 0,1 0,2
Ammoniated Durian Skin 4 4 4
Tea Dregs 5 5 5
Ungrade Bread 15 15 15
Vermiceli Waste 29,5 29,5 29,5
Mineral mix 3 3 8
Molases 1,5 1,5 1,5
Urea 2 2,5 3
Total 100 100,6 101,2
Nutrient Content (%)*
DM 85,80 83,00 83,58
Ash 5,27 718 5,54
Crude Protein 13,55 16,36 16,58
Crude Fat 2,73 2,36 2,89
Crude Fiber 16,03 18,41 18,42
TDN** 69,46 67,06 67,79

Information: * Feedstuffs Laboratorium of Animal Sciece Faculty Unsoed Analyze Result
(2020), ** Counting Result [9]

(ADG) is 73,9 g/sheep/day. Feed Consumption during the feeding trial is showed on the

table below.
TABLE 2: Feed Consumption Average.
Treatments Feed Consumption Feed Consumption (%DM/kg BW)
(gDM)
R1 459.036 + 121.84 3.26 + 0.40
R2 460.937+ 66.85 313 £ 0.22
R3 441771+ 93.40 3.05+0.29

When reviewed by the feed ingredients ration composition, it can be assumed that
the low sheep feed consumption during the research is caused by palability factor. It
is very likely to happen since almost all of the ingredients are agro-industry waste that
generally infrequently used as a feed. According to [11] who stated that the fluctuation
of feed consumption was influenced by palability, in spite of [12] who confirmed that
feed which has plenty protein content and slightly more subtle particles can increase
the amount of food consumption. In this research, feed provided under Total Mix Ration
method or Complete Feed, therefore the abominate of one of the feed constituent matter

can affect the feed consumption accumulatively on the whole. This is supported by the
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[13] experiment result which reported that the usage of unseparated cacao pod mixed
with other ingredients like soybean meal, fine bran, and polard, made the livestock
were unable to choose feed. The brief adaptation period for 14 days is also caused the
low feed consumption treatment. The newly feed adaptation period is relatively needs
sufficient time. Hibiscus addition up to 0,2% and 1% urea supplement marked a reduction
of dry ingredients consumption per kg sheep weight, despite of statically it does not
shows any difference. The result indicates that the dry ingredients consumption per
kg weight is still under normal scale, as stated by [14] that DM consumption around
3-5% from alive weight. The degradation of dry ingredients consumption at normal limit
represents the addition of supplement is efficient. Regardless, the content of tannin
inside tea dregs which is a feed composition can affect the feed palability, supported by
[15] report about saponin and tanin which are defaunation agents that frequently used
on various researches. The giving of saponin at 2,5% level can demote palability due

to its bitterness.

3.2. Growth dynamics

The growth rate is quite influenced by the livestock age, young livestock will experience
self accelerating stage, as it older, the livestock will undergo self inhibiting or declarating
stage when reached its peak of growth curve [16]. The results depicts that the growth
rate shows a significant fall in the first week of feeding trial, and gradually increased by
the fourth week. The highest increasement at week four was achieved by the sheep
that given control treatment in the amount of 460 gr, while R2 and R3 treatments are
lower approximately 356 gr and 360 gr. As a matter of fact, the acceleration growth of
controlled sheep is likely to slope in the fourth until sixth week, contrary to the sheeps
fed by hibiscus flour 0.2% and 1% urea supplement which increased 2,23 times. The
highest rate achieved by R3 treatment in the sixth week feeding trial. On the other hand,
the sheeps that R2 treated is decreased significantly. The growth and development are
impacted by genetical factors, feed, gender, hormone, environment and also manage-
ment [17]. There are several main factors that influenced the sheep growth after the
off weaning, defined by the growth potential in each individual and feed availability[18].
From feed consumption prespective, it does not showed difference between treatments,
despite of the growth rate indicated that R3 treated sheep shows the best nutrient
respond. Reviewed from the nutrient density, R2 and R3 feed is relatively similar,
empowering the notion of hibiscus flour supplement at 0,2% level and 1% urea have

capable to rise the rumen performance, so that the nutrient digestibility become more
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optimal. As reported by [19], the lowering sheep growth rate was mostly influenced by
the antinutrition factors contained by the feed, such as tannin, the efficiency of feed

utilization associated with increasement intake of antinutritional factors.
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Figure 1: Growth Rate of Sheep During Experiment.

The supplementation of hibiscus flower flour and urea does not affect feed consumption.
The highest growth was achieved by R3 treatment at 6 weeks of feeding trial. Based
on the results of the study, it can be concluded that sheep fed with 0.2% hibiscus flour
supplementation and 1% Urea (R3) showed the best ability in converting agro-industrial

waste based feed.

Thanks to DIPA BLU Unsoed for funding this research by RISIN sceme research year 3

[1] Utari, FD, BWHE Prasetiyono dan A Muktiani. 2012. Kualitas Susu Kambing Perah
Peranakan Ettawa yang Diberi Suplementasi Protein Terproteksi dalam Wafer Pakan

Komplit Berbasis Limbah Agroindustri. Animal Agriculture Journal. 1(1): 427 - 441

DOI 10.18502/kls.v0i0.11823 Page 395



KnE Life Sciences
ICASI

[2] Hapsari, NS, DW Harjanti dan A Muktiani. 2018. Fermentabilitas Pakan dengan
Imbuhan Ekstrak Daun Babandotan (Ageratum conyzoides) dan Jahe ((Zingiber
officinale) pada Sapi Perah secara In Vitr. Agripet. 18 (1): 1 - 9. (In Indonesia with
abstract in English)

[3] Khristi, V and VH Patel. 2016. Therapeutic Potential Of Hibiscus Rosa Sinensis: A
Review. International Journal of Nutrition and Dietetics 4(2):105-123 ISSN: 2347-5277.
http://dx.doi.org/10.17654/ND004020105

[4] Makita, H, T Tanaka, H Fujitsuka, N Tatematsu, K Satoh, A Hara and H Mori. 1996
Chemoprevention of 4-nitroquinoline 1-oxide-induced rat oral carcinogenesis by the
dietary flavonoids chalcone, 2-hydroxychalcone, and quercetin, Cancer Research
56(21): 4904-49009.

[5] Gongalves, AP, CF Moysés do Nascimento, FA Ferreira, G Rodrigo da Costa, M
Marcelo de Queiroz, CT Marino, JJA de Abreu Demarchi, and PHM Rodrigues. 2015.
Slow-release Urea in Supplement Fed to Beef Steers. Braz. Arch. Biol. Technol. 58
(1): 22-30. doi.org/10.1590/51516-8913201502162.

[6] Yanuartono, A Nururrozi, S Indarjulianto, H Purnamaningsih dan S Rahardjo. 2017.
Urea: Urea: Benefit on ruminant. Jurnal limu-limu Peternakan 28 (1): 10 — 34. DOI:
10.21776/ub.jiip.2018.028.01.02 (In Indonesia with abstract in English)

[7] Bach, A, S Calsamiglia, and MD Stern. 2005. Nitrogen metabolism in the rumen. J.
Dairy Sci. 88 (e suppl 1): E9-21. DOI:10.3168/jds.S0022-0302(05)73133-7

[8] Steel, RGD and JH Torie. 1996. Steel, R.G.D. dan J.H. Torrie. 1993. Prinsip dan
Prosedur Statistika. PT. Gramedia. Jakarta. Hal. 52-57.

[9] Sutardi, T. 2001. Revitalisasi peternakan sapi perah melalui peng-gunaan ransum
berbasis limbah perkebunan dan suplementasi mineral organik. Laporan akhir RUT
VIII 1. Kantor Kementrian Negara Riset dan Teknologi dan LIPI.

[10] Supratman, H, H Setiyatwan, DC Budinuryanto, A Fitriani dan D Ramdani. 2016.
Pengaruh Imbangan Hijauan Dan Konsentrat Pakan Komplit Terhadap Konsumsi,
Pertambahan Bobot Badan dan Konversi Pakan Domba. Jurnal lImu Ternak. 16(1):31-
35 (In Indonesia with abstract in English)

[11] Parakkasi, A. 1999. limu Nutrisi dan Makanan Ruminan. Universitas Indonesia Press.
Jakarta.

[12] Purbowati, E. 2011. Usaha Penggemukan Domba. Cetakan Ketiga. Penebar Swadaya.
Jakarta.

[13] Wulandari, S, A Agus, M Soejono, MN Cahyanto, and R Utomo. 2014. Performance Of
Sheep Fed Cocoa Pod Based-Fermented Complete Feed And Its In-Vivo Nutrients
Digestion. Buletin Peternakan.. 38(1): 42-50.

DOI 10.18502/kls.v0i0.11823 Page 396



KnE Life Sciences
ICASI

[14] Ranjhan, SK. 1981. Animal Nutrition in The Tropics. Vicas Publishing House PVT Ltd.
New Delhi.

[15] Suharti, S, DA Astuti dan E Wina. 2009. Kecernaan nutrien dan performa produksi
sapi potong peranakan Ongole (PO) yang diberi tepung lerak (Sapindus rarak) dalam
ransum. JITV, 14: 200-207.

[16] Lawrence, T J and VR Fowler. 2002. Growth of Farm Animals (Cabi) Second edition
by Paperback. CABI Publishing. UK.

[17] Judge MD, ED Aberle , JC Forrest, HB Hedrick and RA Merkel. 1989. Principle of
Meat Science. Lowa: Kendall/Hunt Publishing Co.

[18] Cole, VG. 1982. Beef Cattle Production Guide. NSWUP Ed. Parramatta. New South
Wales. Mc. Arthur Press.

[19] Abreha, HH, G Animut, A Hailemichael, DG. Tedla and FH Baragabr. 2019.
Effect of Commercial and Non-conventional Feeds, Leaves of Indigenous and
Improved Multipurpose Tree Supplementation on Feed Intake, Digestibility and
Growth Performance of Sheep.The Open Agriculture Journal. 13: 2017-214.
DOI: 10.2174/1874331501913010207

DOI 10.18502/kls.v0i0.11823 Page 397



