
pmffifiEffixlusrs r'l:
.::i;r 

_{* 
.t:r..,. .

tnternattonal Seminar on Animal lndustry 2015

THE THIRD INTERNATIONAL SEMINAR ON ANIMAL INDUSTRY

'n$ustalnab$* Animal Productlnn
f*r &ett*r Huffrfrn Welfar€ end Envir*nn'lsFlt"

September, 17-tB 2015
IPB lnternational Convention Center
Bogor-lndonesia

sAffiItrY s$ &frttil&t ssl$xsx
BOGOR AGTICULTUR^ilL UF{NTEB$ITY

gsl s



LIST OF EDITORS
Proceeding of the 3'd fnternational Seminar on Animal Industry,
Bogor, 17-18 September 2015

Scientific Editors
Chief : Prof. Dr. k I Komang G. Wiryawan
Secretary : Prof. Dr. k Cece Sumantri, M.Agr.Sc
Members : Prof. Dr. k Bas. Kemp. (Netherland)

Prof. Myunggi Baik (Korea)
Prof. Wayne Pitchford (Australia)
Prof. Dr. L: Wasmen Manalu, M.Sc
Prof. Dr. Ir. tman Rahayr H.S., MS
Prot-. Dr. Ir. Nahrowi Ramli, M.Sc
Prof. Dr. h. Muladno, MSA
Prof. (R)Dr. Ir. Bess Tiesnamurti
Prof. Dr. Ir. Dewi Apri Astuti, MS
Dr. Jean Pierrc Bidanel (France)
Dr. Anjas Asmara Samsudin (Malaysia)
Dr. Kai J. Kuehlmanrr (Germany)
Dr. Ir. Idat Galih Permana, M.Sc"Agr
Dr. Tuti Suryati, SPt, MSi
Dr. Indah Wijayanti, S.Tp, M.Si
Ir. Anita'fiakradidjaja S., M.Rur. Sc

Technical Editors
Windi Al Zahra, S.Pt, M.Sc.Agr
kma Nuranthy Furnarna, SPt, MSi
Fitri M. Manihuruk, S.pt
Himmatul Khasanah, S.Pt
Reikha Rahmasari, S.Pt, M.Si
Rika Zahera, S.Pt, M.Si

List of Reyiewers
Prof. Dr. h. Sumiati, M.Sc
Prof. Dr. Ir. Dewi Apri Astuti, MS
Prof. Dr. tr. I Komang G. Wiryawan
Prof. Dr. k Bas. Kemp. (Nerherland)
Prof. Myunggi Baik (Korea)
Prof. Dr. h. Erika B. Laconi, MS
Prof. Dr. Ir. Cece Surnanui, M.Agr.Sc
Prof. Dr. Ir. tman Rahayu H.S., MS
Prof. Dr. Ir. Yuli Retuani, M.Sc
Prof. Dr. Ir. Wasmen Manalu, M.Sc
Prof. Dr. Ir. PancaDewi M.H.K, MS
Prof. Dr. Ir. Luki Abdullah, M.Sc.Agr
Prof. Dr. tr. Yuli Retnani, MSc
Dr'. Jean Pierre Bidanel (France)
Dr'. Anjas Asmara Samsudin (Malaysia)
Dr. Kai J. Kuehlmann (Germany)
Dr. Ir Asnath M. Fuah
Dr, Indah Wijayanti, S.Tp., M.Si
Dr. rer.nal Nur Rochmah Kumalasari, S.Pt, M.Si
Dr. k Lilis Khotijah, MS
Dr. k. Asep Sudarman, M.Sc
Dr. Ahmad Yani, S.TP, M.Si
Dr. Ir. Muhammad Ridla, M.Ag.
Dr. Ir. Widya Hennana, M.Si
Dr. h. AftonAtabany, M.Si
Dr k. Didid Diapari, MS
Ir. Burhanudin, MM

Dr.AgrAsep Gunawan, S.Pt, M.Sc
Dr. Tuti Suryati, S.Pt, M.Si
L'. Anita Tjakmdidjaja S., M.Rur.Sc
Dr. kma IsnafiaArief, S.Pt, M.Si
Dr.Ir. HeriAhmad Sukria, M.Sc.Agr
Dr. Ir. RndiAftran, M.Sc.Agr
Dr. Anuraga Jayanegara, S. Pt, M.Sc
Dr. Ir. HennyNuraini, MS
Dr. Ir. Rudy Priyanto
Dr. Sri Suharti, SPt, M.Si
Dr. Ir. Idat Galih Pennana, MSc Agr
Dr" Ir- Rita Mutia, M.Agr
Dr. Ir. Dwierra EwyernieA, MS, M.Sc
Dr. Ir. Honrida H. C. Siregar, M.Si
Dr.Ir. Suryahadi, DEA
Ir. Lucia Cyriila, E.N.S, M.Si
Dr.Ir. Sri Darwati, MSi
Dr. Epi Thufik, S.Pt, MVPH, M.Si
Dr. Ir. Moh. Yamin, M.Agr.Sc
Dr. Despal, S.ft, M.Sc.Agr
Dr.Ir. Niken Ulupi, M.Si
Dr. Jakaria, S.Pt, M.Si
Dr. Iwan Prihantoro, S.Pt, M.Si
Drh. Agus Setiono, MS, Ph.D
Dr. Ir. Sri Mulatsih, M.Sc.Agr
Maria Ulfah, SPt, MSc.Agr
Yuni Cahya E,, S.Pt, M.Si



LIST OF CONTENTS

List of Editors

Foreword from Chairperson of Organizing Committee

Remarks from Dean ofAnimal Science Faculty

Seminar Program

List of Contents

Invited Speaker

Preserving Health, Welfare and Productivity in a Challenging Environment- B. Kemp

Genomic Selection for More Sustainable Livestock Production: The French Situation. /eaz-
Pierre Bidanel, D. Boiclzard, D. Mitun

Outcomes of Selection for Residual Feed Intake inAustralian Beef Cattle. W. S. pitchford

Molecular Mechanisms Regulating Beef euality in Korean cattle. M. Baik
Vaccination and Subclinical Manifestation ofAvian Influenza in Indonesia. L W. T lfrhswan
The Role of Feed Additives in Tropical Animal Farnring Industry with Emphasis on Organic
Acids. Kai-J. Kilhlmann

Recent Advances in Gut Microbiology Research in Relation to Animal Nutrition. l.

ii

iii

vii

xiii

11

16

18

22

28
Samsudin

ThemeA. Animal Production, Technology, and Industry
Beef Cattle Production System, Constraints and Opportunities for Small Farmers in South 35
cenkal Timor Regency, West Tirnor. A. M" Fuah, M. Baihaqi, R. priyanto, L. Abdullah &
M- Isrnail

The Performance of Peranakan Ongole (PO) cattle and Their Crossbreeds in Growing and 39
Fattening Periods. R. Priyanto, Jakaria, s. Natasasmita, M. Ismail, I. N. Apritiyani & w
P. Santi

Production Performance and Egg Quality of Laying Hens on Cage System with Differsnt 43
Housing Temperafil-e. N. Ulupi, R. Afitan & T. Setiowati

Evaluation of Good Dairy Farming Practice Implernentation In Dairy Goat Farm. L. Cyrilla, 47
A. Atabary,, D. A. Astuti, B. P Purwanto & A. Sulvnawati

Performance of Chiken Broiler Using Water Hyacinthasa Substitute for Some Rations.l lt. 52
M. Keintjem, M. Najoan&.8 ff. Sompie

Chemical and Physical Froperties of Rex and Satin Rabbits Meat. B. Brahmantiyo & H. 37
Nuraini

Propolis, Pollen, and Honey Production on Two DifferentAgroecosystem . H. Satatnaya, A.
M. Fuah, W. D. Wdodo

Distribution of Thermal Body Surface Ettawah Grade in Different Tropic Microclimates. ,S.
Prabowa, A. Atabarry, A. Yani & T. Sapriatna

Development Strategies of Communiry Dairy Farms in Karo Regency, North Suma tera. T
Simamora, A. M. Fuah, A. Anbany& Burhanuddin

The Effect of Cage Floor Types on (kowth Performance and Behaviour of Local Rabbit. M
Baihaqi, M. Yamin, L M. S. L. Gaot & M. Priwahyuningsih

Hycole and Hyla Rabbits Performance were Raised in Indonesia. B. Brahmantiyo, y C
Rahago & L. H. Prasetyo

Ptoceeding of the 3d lnternalional Seminar on Animal Industry, Bogo4 t ?-t I September 20) 5 | xiii

-o--- - - -.-:-

6t

65

69

73

76



Constraints to, Challenges of, and Opportunities for Rearing Goats in Bali Province. A 80
Case Study: Rearing Kids in Karangasem Regency. L. Dololrsaribu, B. P. Mclachlan, R. S.

Coplarud & P. J. Murray

Daily Activities and Propolis Production of Trigona Bee Keeping in Three Nest Types. M- 84
Muhsiruin, Erwan& D. Kisworo

Harmony between Livestock Behaviors: Birlh Time and Sites Selection Behaviors in Sheep 88
and Goats. Mohamad Yamin, Graerue Payne & Judith Blackshaw

Theme B. Feed Technology

Fermentation Kinetics of Palm Oil Plantation by-Product Based Diet. X Wdiawati, M. 95
Wnugroho, Jafar S. & Sri M.

Potential of Papaya (Carica Papaya L.) Leaf Flour in Animal Feed to Increase the Weight 99
and Decrease the Ammonia on Broiler Excreta. A. Rahmawati, M- Hidaningrum, A.
Kuniawan

Utilization ofHaylage of LocalAgro-Induskial Byproduct Pretreated withAfex Method.,4. 103
Fitri, W Kurniawan, N. Hidayah, A. Safitri& A. Jayanegara

Physical Quality and Storage Time Pelletlndigoferasp Leaves. H. A. Sulcria, U. I. Sholihah, 106
L. Abdullah

Identification of Substrates of The Yeast Ubiquitin Ligase Rsp5 Under High-Temperature 109
Stress Conditions.l" Wijayaruti& H. Takagi)

Feeding Wafer For Sheep. Y Retnani, K. B, Santoso, N. A. Pramesti, N. N. Khasanah 113

Theme C. Forage Production and Technology

Potential of Dwarf Elephant Grass (Pennisetum purpureum Schum. cv. Mott) in Dry Land 119
Areas of Bojonegoro as Forage-Based Feed Sustainability. M. A. Hamdan, P. D. M. H. Karti
& L Prihantoro

Development of Indigofera zoolingeriana and Pueraria javanica on Dry Land Integrated 124
with Teak Forest in Bcjonegoro. .R. P Pardede, P. M. H. Karti, I. Prihantoro

The Diversity and Qualiry of Forages Used for Feeding of Goat in Payakumbuh of West 128
Sumatra. Khalil

The Addition af Arbuscular myconhizal Fwrgi in Enhancing Productivity and Drought 132
Tolerance Mechanisms of Indigafera zollingeriana. P. D. M. H. Karti, S. Sowmen, L.
Abdullah & D. Sopandie

Growth and Productivity of Different Sorghwn Varieties Cultivated with Indigofera in 136
Intercropping System. M. Telleng, L. Abdullah, L G. Permana, P D. M. H. Karti & K. G.

Wiryawan2

Herbage Production and Nukitive Value of Some Forage Legumes as CalfFeed Supplement. l4l
I G. N. Jelantik, T. T Nikolaus, C. L. Penu & J. Jeremias

Evaluation of Growth and Biomass Production of Sorghum Mutant Lines (Sorghum Brown 145
midrib) at Different of Harvest Time. Sriagtuln R, PDMH Karti, L Abdullah, Supriyanto,
DA,{stuti, S Sowmen & Mardhiyetti

Dynamic Respons of Forage Availabiliry to Landuse Exchange in Bogor Regency. ,A{ .R. I50
Kumalasari & A. Sopiani

The Potency of Azollapinnataas A High Protein Forage for High Productivity Livestock 153
I. Prihantoro, L. Adiyanti, A. T. Pe.rmana, M. A. Setiana & P. D. M. H. Karti

Theme D. Animal Nutrition

Rain Tree Pod, (Samamea saman) In Livestock Feeds: Opportunity, Challenges and 159
Possibility. T. Jetana, S. Uswang, S. Sophon & M. Techakamphu

xiv I Proc:eeding af the j'd Internationa! Sentinar onAnimal Indust4t, Bogoa l7-18 September 2015



Effect of Different Protein and Energy Levels in Concentrate Diets on Performances of 163

Anglo-Nubian Goat Durrng Late Pregnancy and Lactation. Supriyati & L. Praharani

Evaluation of Eleutherine {Eleutherine americana) as Feed Additive for Poulty. Rusdi, A. 167
Hasanuddin& R. Arief

The Effect of NaOH Concentrations and Polysaccharides Extract of Palm Kernel Meal on 1.72

Performance of 4 Weeks Old-Broiler Chickens. B. Sundu, S. Bahry & R, Dien

Combination Effect of Nutritech Feed Additive Containing Saponin, Tanin and Eugenol 176
Essential Oils on in Wvo Rumen Methane Production in Dairy Cattle Using Open Circuit
Respiration Chamber Technique. M. N. Rofiq, D. S. Wahyuni, W Negara, S. Matoro & R.

A. Gopar

Growth and Feed Eficiency of Male Lambs Fed on Grass or Enriched Com Cob Silage 180
Basal Diet. D. Yulistiarui & W. Puastuti

Nitrogen Utilization and Ruminal Fermentation of Five Breed of Sheep Fed Concentratp 183

Containing Different Levels of Rumen Undegradable Protein. D. Yulistiani

A Willingness to Pay Evaluation of Silage Implementation for Small Dairy Farmersin 18?
Central & East lava. Sutresniwati, S. Simanjuntak, N. Hartati & O. D. Fitranto

Fermentability and Digestibility of Rice Straw-Concentrate Base Ration Added with 191

Probiotic. A. S. Tjakradidjaja, Suryahadi & G. A. Gultom

Effecls of Solid or Liquid Probiotic Supplemantation on Rumen Microbial Population and 195
Enzyme Activity. G. A. Gultoru, A. S. Tjalcradidjuja & Suryahadi

Effect of Ammoniated Straw on Methane Production rn an in uilra System and on Growth 199
Performance. M. M. Eisso, H. R. Metawi, W M. A. Sadek, A. R. Khattab & M. M. Anwar

Effect of Gambir extract {Uncaria gambir Roxb) Supplementation as Antioxidant on 203
Performance of ISA-Brown Laying Hens of 40-43 Weeks O;kd,. Sumiati, E R. Tera, J. A. N.
Made &M. Rita

Root Tubers as Alternative Energy Sources in Rabbit Ration: Effect on Gro$th Performance 2A7

and Economic Value. L. Khotijah, D. M. Fassah & N. Apriliawaty

Live Weighl Gain of Beef Cattle Fed on Complete Feed Silage of Water Hyacinth 210
Suplemented with Mineral Zinc-Proteinate..4. Muktiani, K.G.Wiryawan, B. Utomo & E.
Pangestu

The Effect ofAdding Fermented Waste Cabbage in Calf Starter Pellets on Total Lactic Acid 214
Bacteria and Escherichia coli. O. N. Putri, S. Mukodiningsih& C. S. Utama

Subtitution of Fish Meal by Cricket or Indigofera Shoot Leaf Meal on Laying Japanese Quail 2l'7
\.Cotwni-x japonica) Performance. RA Ninasari, A Anggraeny, GE Ti'esia, AWA Bangsa, S
Adah, S Simanjuntak, BD Diauingtl,as, YC Sari, Sumiati & DA Astuti

Benefit of Kemuning Leaves Meal in Ration Containing Date Fruit Waste to Suppress 220
Gaskointestinal Parasites Infestation of Goats. G. E. Tresia, D. Evvyeruie, E. Harlina& H.
A. Sukria

Golden Snail Eggs (Pomaceae canaliculata) and Bay Leaf Meal as Natural Feed Supplement 224
to Improve Quail Egg Quality and Redueed Yolk Cholesterol. A. Dharmawan, A. Dwiputra,
B. Novandri, Y. .1. Sya'ban, A. Zulkarnaen & W Hermaila

In l4tro Study of Calcium Soap-Soybean Oil Addition in The Rumen of Bali Cattle on 229
Rumen Microbial Population, Microbial Protein Synthesis, Cellulase Activity, and Nutrient
Digestibility. S. Suharti, S. Nurhanah, D. Aryani, S. L. Simanjuntak, D. A. Astuti & K. G.

Wiryawan

Proceeding of the 3d lnternational Sa ninar on Aninul Intlustry, Bogoa I 7-l I September 201 5 | w



lncremental level of Chromolaena odorata in complete diet does not impair intake, nrmen 233
fermentation and microbial protein synthesis ef;ftciency in cattle. G. F. Bira, M. L. Muttik, I
.G. N. Jelantik, G. Maranatha, Y M. Mulik, L M. A. Sudarma &Dahlanuddin

Subtitution of Fish Meal by Cricket or Indigofera sp. Shoot Leaf Meal to Evaluate Protein 237
Balance of Japanese q,nll (Cotutttix japonica). N. M. J. Arini, D. S. Wah),uni, A. S. Putri,
A. L. Rahmawati, D. Permatahati, Nurhalat, Y Purnantawati, M. I. Almai, A. Saepudin,
Sumiati & D. A. Astuti

The Study of Jack bean {Canavalia ensiformrs) Addition on the Performance of Rats as 241
Animal Model. L. Maulana, D. Enlteruie & D. Diapari

The Effect of Herbs Supplementation on Egg Quality and Lipid Blood of Laying Quail 245
{Coturuix-Coturnix Japonica). D. M. Suci, I. Purw,anto & W Hermana

Feed Intake, Weekly Gain and Feed Conversion of Growing Goats Fed Protected Fatty 249
Acid.l. M. Tasse, Ld. Nafiu, D. Agustina, F. Y lrawan

Nutrient Profile and in vllio Digestibility of Fresh and Ensiled Cassava in Swine. U. P 252
Tbvari & R. Jha

Effect of Combination Silkworm Pupae Meal and Garlic Meal on Blood Profiles, Yisceral 254
Organs and Carcass Yield of Broiler Chicken- A. S. Putri, Sumiati, & D. A. Astuti

Strategy of Beef Cattle Development Based on Agrtculrural by Product in Kuningan 259
District, West Java E. B. Laconi, S. Mulatsih & F. T. Farda

Theme E. Animal Genetic, Breeding, and Reproduction

Analysis of Captive Breeding Management of Silvery Gibbon (Hylobates molachAudebert 265
1798). A. P. Dharma, A. M. Fuah, S. S. Mansjoer; E. Iskandar & M. \'arnin

Phenotypic Variation in Male Local Chicken at Tapin Regency Using Significant Analysis. 269
S. N. Rahmatullah, L. Wadah & A. Sulaiman

Effects of Selection on the Efficiency and Variability of Sow Reproduction and Maternal 272
Abilities. P Silalahi, M- A. Setiadi, D. Duryadi, J. Gogud, Y Billon, T. Tribout & J. P
Bidanel

Effect of Caffeine on Morphology of Epididymis Spermatozoa of Bali Bull. O. I).Putranti, 277
Soepanm, T.D. Lestari, and L. Adriani

Comparisson of Anglo Nubian X Etawah Grade and Saanen X Etawah Grade Goats for 280
Some Reproductive Traits. L. Praharani, Supryati & R. Krisnan

Service Per Conception In Beef Cattle With Artificial Insemination in Kapuas Basarang 284
District of Central Kalimantan. M, H. Astuti & L. S. Asi

Association of GHlMspI and GHRHIHaeIII Genes with Milk Components of Holstein- 288
Friesian (HF) cows under Small Farmers in Lembang, west Java. A. Anggraeni, D.
Widyaningntm, A. O. Rini & C. Sumantri

Morphological Genetic Distances of Local Buffalo Subpopulations in Pasaman District, 292
West Sunatera Province. A. Anggraeni, A. Haryadi & C. Sumantti

Morphometric Comparative Study of Head Linear Surface Measurement of Thin-Tailed, 296
Batur, Wonosobo and Garut Sheep. R. H. Mulyono, M. Baihaqi & R. Pratiwi

Hypoosmotic Test in Rabbit Spermatozoa. Arifiantini R. I, Maulidya L & Nalle"v W. M- M 300

Effect of Freezing on Bovine Sperm Morphology. W. M. M. Nalley, I. R. Arifiantini, W W 303
Rahmah & E. Sukmmuati

Determination of Soy Exffact Concentration in Tris Buffer of Frisian Holstein Chilled 306
Semen. T. L. Yusuf, I. R. Arifiantini, W M. M. Nalley & E. Subrnawati

x'ti I Proceedingof the jdlnternaliontlSeminaronAnilnallndustry,Bogori 17-l8September2015



Identification of Uterin Milk Protein (UTMP) Gene in Bali Cattle by Using Direct 309
Sequencing. Jakaria, E Saputra, K. A. Paramitasari, P P Agung & Maskur

Theme F.Animal Product Technolory and Logistic

Weight Loss and Mortality of Broilers during Transportation from Different Distances to 317
Slaughterhouse. ft. Afnan, N. Ulupi & F. Sutrisno

Meat Quality of Marica Goat(Capra hircus) Meat Fed Differsnt Protein Level. Hajrcwati, 321
E. Abustam, M. L Dagong& M. A. Achrucy

Skim Milk Powder Substinrtion with Soymilk Powder Could Improve Physical properties 325

Effects of Local Flour Types on Physical Properties and Acceptability of Beef Sausage. I. 329
Suryaningsih, K. Suradi, R. L- Balia & E.l4lulandari

Characteristic of LacticAcid Bacteria Isolated komDanke from Sinjai, South Sulawesi. M. 333
S. Soenarno, Al Faafa J, Arief II
Bacteriological Quality of Se'i Treated with Liquid Smoke. G. E. M. Malelak, L G. N. 341
Jelantik, G. Maranatha & P Kune

Increase on Commercial Weight, Carcass Quality and Economic Beneflt of Selected Local 344
Meat Chicken Fed on Fermented Diet Contained Digestive Enzymes and Probiotics. M. A.
Yaman, Allaily & Y. Usman

AnAnalysis of Cattle Traders Practices onAnimal Traceability in Malaysia. A. B. Salina, L. 349
Hassan, A. A. Saharee, M. A. Stevenson& K. Ghazali

Effect of Moisture Reduction Method, Storage Period and Temperature on Honey Quality. 353
H. C. H. Siregar

Nitrite Residue and Sensory Characteristics of Dendeng With Addition of Strawberry 358
(Fragaria ananassa) as CuringAgent. A. Kositn, W E. Wibisono, L. Simamora, L. Yulia &
T Suryati

Biodiversity Based on Flavor and Amino Acid Profile of Indonesia Local Chickens. 1. fi. fI. 361
Soesanto, S. Damvati, I. L Arief

Moisture, pH Value and Physical Qualiry Stability of Dendeng During Storage at Different 364
Temperature. T. Swyati, I. I. Arief, Z. Wulandari & D. Febriantini

Milk Production of Sahiwal x Holstein Crossbreed in Two Different Systemon Local Farm 368
Kudat, Sabah-Malaysia. D. S. Hanizar,I. G, Permana & Despal

Physical Meat Quality of Kacang Goat and Garut Sheep Fed Sorghum Based Concentrate. 371
S.J. Sianturi, A. M. Fuah, H. Nuraini& D. Diapari

Weight Loss of Inter-island Transported Cattle fi'om Kupang Is Reduced by Feeding High 375
Protein-Mineral Mix Block during Quarantine and Sea Transportation.I M. A. Sudarma, M.
L. Mullik &7. O. D. Dato

Theme G. Animal Physiology, Behaviour, and lVelfare

Level of Malondialdehyde (MDA), Uric Acid and Lymphocyte: Neutrphyl Ratio of Laying 381
Hen in The Differert Temperature Humidiry Index (THI). D. Latipudin, L. Adriani & R.
Permana

The Using of Thermograph as Non-Invasive Method to Observe Subclinical Mastitis in 385
Tropical Dairy Cattle. W. Al Zahra& H. Susanty

Physiological Response and Blood Profile of Sheep Reared in Petir Village and Fed Cassava 3 88
Tops Silage (Manihot esculeruta sp.).1. Sudaffnan, M. Hayashida, E. Jatmika, S. Suharti

Theme H. Animal Environment Management

Praceedkl o{ the id International Seminar on Animal lndaslry Bagor, t 7-18 September 20} 5 | *ri



\O (Nitrous oxide) Gases Production from Lactating Dairy Cow Feces in Different 395
ManagementFeeding System. A. Atabary, Muladno, Salundih W Alzahra &R. Puspitasari

Theme I. Social Economy and Policy inAnimal Production

Estimated Value of Live Buffalo Prices in the Economic Analysis of the Income of Fann- 401
ers in tlre Village. S. Rusdiana & L. Praharani

Women, Gender Equality in Livestock Development: Case Study from Papua and Central 4M
Iava. T. Sumarti &A. M. Fualt

The Application of Tesang Sharing System at Cattle Farms in Indonesia. S. N. Sirajuddin, 408
Muh. Aminawari A. Amrawaty, St. Nurlaelah

Theme J. Animal llealth

Cattle Importation and the Trend of FMD Occurrence in Peninsular Malaysia from 2000- 413
2010. U. N. Abdullah, L. Hassan & O- B. Lee

List of Participant cdvii

List of ISAI Committee cdxii

Index ofAuthor cdxiv

Acknowledgement cdxvii

xviii I Proceeding af the i'd Internotional Seminar on Anima! Industtlt, Bogoa 17-18 September 2015



THEME G.
AIIIMAL pHySIOt OGy, BEHA\rIOUR, AI\D WBLFARE

Proceeding of the 3'd International Seminar on-Animal Industry,
Bogo6 17-18 September 2015
Indonesia



Level of Malondialdehyde CIltDA), UricAcid and Lymphocyte: Neutrphyl Ratio of
Laying Hen in The Different Temperature Humidity Index (THI)

D. Latipudint, L. Adrianiz & R. Pennana*
t Doctorale Studeilt of Animal Science, Bogor Agricultut al University, In&tnesia

2 Anfinal Ph),siology and Biothemistry, Facul\, ofAnimal Science, Padjadjaran Ilniversily, Indonesio
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Abstract

This study is conducted to investigate the effect of THI on the eoncentration o/'MDA, uric acid blood plasma
and lymphocytes: heteropltil ratio of laying hen. One lrundred laying hew arerandomly divided into two
treaftnents, each treatment consist 50 birds. Treatments in this work are tyvo levels of temperature lrumidity
index (THI = 89 and 72), which calculated based on dry and wet bulb thermometer tu laying housing,
located in Kuningan and Bandung. The experirnerut period lasted I weeks, blood saruples were collected
week$,. Malotzdialdehyde" uric acid and $mphoc.vtes: heterophilratio is recorded by spectrophotometer

following Biolabo Kit. Data are analysed using paired t-test method. Bssed on results of this study, the level
of MDA and uric acid significantly inaease (P < 0.01) in the high THI (59). An the other hand, lympfiocytes/
heterophils (H/Q ratio decreases e < A.05). These data suggest that high THI (89) corutributes of laying
sfi'ess r's caused bj; the level of tempet'ature and humidity in environment and inside the housing-
Keywords: H/L, laying hen, malondialdehyde, THl, uric acid

Introduction

Laying hens is the land fowl which has the highest sensitivity towards environmental heat stress,
either caused by metabolic heat production or environmental stress in cages (Mushawwir and Latipudin,
2012). The environmental factors which often change are temperature and humidity. The temperature and
humidity of environment are able to detemine a comfort zone for livestock whose index is usually called
by Temperature-Humidity Index (HTI).

High temperature is one of environmental factors which affects to the metabolic profile in cattle's body
and causes the heat stress. The heat stress is exacerbated by increased humidity. This condition is indicated
by the increase of THI index.

Chicken are homoioterm animal ltrat always try to maintain their body temperature which one of the
ways is by increasing the secretion of glucocorticoids carried out by adrenal cortex and epinephrine by
the adrenal medulla (Mushawwir dan Latipudin,2012). The secretion occurred is due to the increase of
adrenocorticotropic hormon (ACTH) that is caused by environmental stress (Wilson et a1.,2007: Wheelock
et al.,2A1A;' Won et a1.,2012).

The increase of glucocorticoids secretion results the gluconeogenesis and turns up the protein
metabolism. However, it also decreases the anabolism, so that the synthesis of lymphocytes is decreasing
while heterophilsis increasing. The protein metabolism can form urea. Urea is an end product of protein
metabolism in which if the profile in body is too high, it is excreted through the urine. Several amino
acids, besides forming the urea, they also can become a precursor of other compounds, for example purine,
pyrimidine, and hormones (Mushawwir et a1.,2010). Pudne and pyrimidine bases are converted into uric
acid in the body. Uric acid is an end product or waste product resulted by metabolism/bteakdown ofpurines.
The too high-uric acid proflle in the body causes pro oxidant and endangers the livestock and causes free
radicals.

Free radicals are increasing along with the increase of heat stress as a result of oxidative phosphorylation
which produces Reactive Oxygen Species (ROS). The ROS causes the lipid peroxidation rate increases.
Product of this oxidation is malondialdehyde (fvfDA). The levels of ROS are equal to rhe levels of MDA.

Based on abovementioned descriptions, it is necessary to examine the blood uric acid, the levels of
MDA, and the ratio of l}'rnphocyte as a stress indicator due to heat stress for layer-phase laying hens on the
different temperature-humidity index (THI).
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Materials and Methods

Livestock Samples
This research examines 100 laying hens leghorn which are each 50 hens placed in a cage in Kuningan

and Cililin (Bandung), in which withthe average of Temperature-Humidity Index (THI) is 89 (in Kuningan),
and72 (in Cililin, Bandung). The livestock were kept for two months.

Blood Collection
The collection of blood sampling is carried out on each chicken samples for two times, which are on

the 30e day and the 60e day. Each blood samples is collected as many as 3 mL using venojet with EDTA.

BIood Analysis
Analyzing blood aims to know the levels of Melondiadehide (IvfDA) and uric acid whose process

is carried out by following the procedtn'e of KIT-BIOLABO. The recording of MDA and uric acid is
conducted by using a spectrophotometer with wavelength of each is 532 nm and 540 nrn. The measutement
of lymphocytes and heterophils levels is performed by injecting '\rhole blood" into hematology analyzer
Mindray BC-2800.

DataAnalysis
The data obtained (MDA levels, Uric Acid levels, and Lymphocytes ratio: Heterophil) are analyzed by

using method of unpaired T-Student with IBM SPSS Statistic 21.

Results and Discussion
Based on results of the research, the effects of THI towards MDA levels, Uric Acid levels, and

Heterophils Lymphocytes ratio is shown on the following Table:

Tabel 1 . The MDA levels, Uric Acid levels, a:rd Heterophyl Lymphocytes Raiio of Laying Hens in the locations with
the different Tempemhlre Humidity Index (THI)

THI
Blood Indicator p-value

89

MDA (run.M-'.cm-')

Uric Acid (mg.dl.-')

Lymphocytes:Heterop hils (ratio)

2.27t"

7.426^

0.312"

1.055b

4.893b

0. I 52b

< 0.01

< 0.01

< 0.05

Note: The average levels of MDA and Uric Acid is highly significant different (p<0.01). while the ration of Lymphocytes:
Heterophilsis signilicantly ditrerent (p<0.05).

The result of analysis shows that the uric acid level in the maintenance locations with THI:89 is

highly significant different G <0.01) which is 2.271mgldl. It is higher than laying hens at THI:72, which
is 1.055 mgldl.. The increase of blood uric acid in layer-phase layrng hens is caused by chickeu responds
to the heat shess by activating the neurogenic system to stimulate Corticotropin Releasirrg Factor (CRH),
so that pituitary anterior issues Adenocorticoftopin (ACTH). Furthermore, medulla adrenal secretes the
epinephrine which functions to stimulate the second messenger, namely adenylate cyciase (Mushawwir
dan Latipudin, 2013). The adenylate cyclase catalyzes the formation of cAMP which moreover, the cAMP
will activate the protein kinase A which plays a role in the regulations of metabolic-enzymes and gene

transcription, such as higgering glycogenolysis.
The increase of cAMP can improve the uric acid formed. The increase can improve the synthesis of

AMP, which is one of purine nucleotide. Moreover, AMP is deaminated to inosine which is later being
hydrolyzed to produce hypoxanthine and D-ribosa. Furthemrore, hypoxanthine is converted to xanthine,
and xanthine gets converted to uric acids by xanthine oxidase.

The enzyme Hypoxanthine-guanine phosphor ribosyl transferase (HGPRT) is one of enzyme involved
in the reaction of purine bases utilization into nucleotides. This enzyme plays a role in converting purines
into purine nucleotides, so it can be reused as a constituent of f)NA and RNA. If this enzyme is deficient,
purine in the body can be increased for it is not metabolizedby enzyme HGPRT which later caused the
purine will be metabolized by enzyme xanthifle oxireductase (XOR) into uric acid.
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The increase of ambient temperature and heat stress on the chickens triggers the increase of en4rme
XOR's activity (Donsbough et al-, 2AL0; Mushawwir et al., 20Ll; Settle er al., 2012). This condition will
trigger the increase of uric acid which circulates in blood. In the same condition, it will be known that heat
stress decreases the activity of enzyne XOR, so this condition can be ascertained will give impacts towards
the increase of uric acid level in blood.

The increase of THI also causes an increase of Reactive Oxygen Species EOS) which affects to the
formation of MDA. MDA levels of laying hens at THI:89 which is 7.426 is highly significant different
(p<0.01), is higher than laying hens at THI:72 which is 4.893.

ROS is a derivative of oxygen which is more reactive than oxygen in the basic conditions. ROS can get

into the blood skeam in which if the condition is high prooxidant activity due to free radicals, it often causes

oxidative stress. According to Bottje (1995), ROS induces peroxidation of fatty acids with protein, cellular
nucleic acids, fats, especially PIJFA, hence resulting lipid peroxidation. The main target of lipid peroxidation
by ROS is PUFA in membrane lipids. The PUFA degraded by ROS will cause the form of aldehyde like
MDA. MDA is a highly reactive three carbon dialdehyde which can be obtained from hydrolysis of pentose,

deoxyribose, hexoses. amino acids, and DNA (Evans, I 991 ; Bottje et al., 1995).
The increase of MDA as an impact of increasing THI shows that the increase of environmental stress

is a combination of temperature and humidity. The high environmental stress leads the kajectories of
catabolism (Mushawwir et a1.,2010) and anabolism (Hardy et a1.,2A05; Favlik et a1.,2007) are activated
at the same time, in order to homoestasis defends the normal physiological conditions and the provision of
energy.

The increase of free radicals also can be triggered by the rising of trajectory of glycolysis and
glycogenolysis, and also oxidative phosphorylation in mitochondria matrix for ATP biosynthesis. The

concentmtion of free radicals (ROS) becomes a key trigger for formation of MDA.
The high concentration of ROS results a reaction with fat, protein, cellular nucleic acids. It then causes

a local damage and particular organ dysfirnction. Fats are biomolecules that are susceptible towards free
radical attack. The component of animal cell membranes contains many sources of PolyUnsafurated Fatfy
Acid (PUFA). Uppu (2010) in line with Mushawwir and Latipudin (2012) state that PUFA is biomulecules
which easily damaged by oxidizing substances whose process commonly called by lipid peroxidation.
Evans (1991) reports that breaking the bonds of carbon during lipid peroxidation leads to the formation of
aldehyde, such as malondialdehyde (MDA).

Based on the hormonal perspective, heat stress caused by highly THI (89) causes the secretion of
Adrenocotrico Tropik hormon (ACTH) becomes increased, thus it stimulates the secretion of hormone
streroid, namely cortisol. This cortisol obstruct the anabolism u;hich affects to the decrease of lymposit (L)
and the increase of heterophils level (H). So that, the ratio of HA{ is higher (p<0.05) at THI = 89 which is
0-312, than at THI : 72 which is 0.152.

The high temperatme with highly snvironmental humidity can worsen the condition of heat stress
(Marai dan Haeeb, 2010). In addition, Marai and Haeeb (2010) state that level of cortisol will increase
during acute heat stress condition. This is caused by glucocorticoids can lead to the transport of amino acids
and fats from cells. So, it can be used directly as a source ofenergy and for synthesis ofother compounds
including glucose which is needed by various tissues of the body (gluconeogenesis).

The high cortisol can cause damage of lymphoid glands (thymus) and extension of heterophils' age.

Tlris change also results an increased number of heterophils in blood circulation (Kim et a1.,2006; Ogura el
aL,20A7). The results of previous studies as reported by Zapata et al., (2004) and Milne et al., (2012) show
that the increase of glucocorticoid (cortisol) can reduce the secretion of cytokines IL-2 which leads to the

decrease of lymphocytes proliferation and makes cells of lymphocytes become delicate towalds apoptosis.
There by it reduces the amount in circulation.

Conclusion

The high Temperature-Humidity (TltI) index up to 80 leads to the increase of MDA and Uric Acid
levels, and also the decrease of the ratio of lymphocytes to heterophils. This condition shows that index of
THI up to 89 can cause a heat stress for layer-phase laying hens.
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