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Research Title: Using DNA Marker for- Evaluation Expected Breeding Value of Milk Yield, Milk
Composition and Mastitis Survey in Murrah Buffaloes

Researcher:  Mrs. Duangkamol Taemchuay

Faculty: King Mongkut’s Institute of Technology Ladkrabang, Prince of Chumphon Campus,

Chumphon

ABSTRACT

Genotypes of each gene have all the same series in this population and no relationship between
DNA marker and milk quality. Genes that control the milk quality had not gene diversity cause to gene
expression cannot control milk quality.

The average of fertility was decrease trends when the buffalo age more. The average of
calving interval was decrease trends when the buffalo parturition more. The average of birth weight
was increase trends when the buffalo parturition more.

Ten Muzrah buffaloes had high standard of somatic cell count. Bacterial identification was
found S’taphylococcus aureus, Streptococcus uberis, Streptococcus — agalactine,  Streptococcus
disgalactiae, Corynebacterium spp., Escherichia coli, Staphylococcus spp. Wag Streprococcus spp.
The Environmental Pathogens were found Streptococcus faecalis, Streptococcus spp., Staphylococcus

epidermidis, Staphylococcus spp. and Coliform group.

Keywords: Murrah buffalo, Swamp buffalo, Genotype, DNA marker, breeding value, somatic cell
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ﬁaunmﬁmﬁmm DNA Li’ﬂmmﬂhﬂﬁ'ﬁmmmnéju‘lﬂui‘ﬁ‘ﬁ polymerase chain reaction (PCR) 1
A52990U SNP LA MINUIATT restriction fragment length polymorphism (RFLP) uaglims
asyereudiuiualulunnaves DNA (DNA sequencing)
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YUADUNITATIVNOU polymorphism AAWNU gene marker 61'111ﬂi3’i‘jlt’)'l'u‘t'i‘r'l.l‘x,j{Murrah
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win genomic DNA
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fIMUA genotype YBINIEloUNIARZA7
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iuaaseImsnendiln uaziuy hitaaemsnianadinlunsedounwig Murrah
= o ¥ 4
1. Anmenlsznsuveniuunszile
¥ @ & (Y4 o o a
2. A Tsmd iy Tunseiiouniug Murah SandhaziBans
3. answudsnirunuy hingaeimamndinlunsefouniug  Murah  d2033ms
H . . oy o o a
warouA I mATeuTsn (California mastiis test, CMT) L02MISATINMSIUNITAR TGN
(Somatic cell count, SCC)

z 1 a Qs Y A .&’ ¥ = gy
4. avamuzens s undnerudwiimsmzide ludeafiams
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& w o ¥ ' A o v ada @ - aw a
Wudnuuzigaaiuguaitiuratg  wieimswiudnae  snvazdafue Tasdnfdnuuzsde
¥
P=1 ga s (] [ a o t
Vsuniiianmiaadon (Environmental) stlioniwastnnnaenisuaasesnvesdnd viong1asn
o & v a 1w w o 1t a o ) o ¥
voniiald dunnadonsslnndednuazninantoenvesdafinoniBninavesiugnisy dnfu
o' s a o doa a o P | ar S a
nagns lunstliudyaiugns sulugdelgdaiine MILYNBNTNABUIDININWUFNTSNBONIADNE WA
veaitunadon  lavdnyaziifianinnisdamsniedninavesanminadey liawsofiozdinen

higiugnld vasiidhvazifadiosnniugnssumuisodioneadely1d

=t 3| ' 4 a a 4 de Yas ' 1 ] A

suinasay Wunundedninaveduidailaiunmsdwneaninusswygy (e - i) wie
a d ’ 1 @ o . a1 ] J 1 & v
UBNETUNT MMIHANNUY  (Breeding value, BV)  Insiineuaziniszaionentusdivazasaligon
wazsmdvveamstneatusinwenemiluganiFond1 arwanansalumstionen (Transmitting

- * 9 é 5 ] Qs r ) 1 = 1
ability) laoilAumAusisnilavesminsraniufvesienonl musstuuInasauttennsHay
o ¢ d v Ha 0 w @ oA as v do o < dyd'l
viujithudmiilinnuddy humunsdadenuezlfulyaiuidad  msnuiiimemanuamnso
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JoyanldlunsAnuiniailldsiuswlnodidin Murah Sunoudasen  SandanziFams
ar =y ar H 5 Jd o o
dnynems Inandavonseiovzilszneu s dhvazifSuaniuuimus  wWedidua luiuuy

¢ g o o ° a L4 1 a [3 o . 1
uaznlodidua Idseiu imsaszimA s lineiNINUENISY (Genetic parameters) LAZAINT

o o 1 4 < a (4 o
WOUWUY (Breeding value) anyaizUSunaninammus wedidudluiuuy uazilodidudTlshu

1.4 dszlavanmannes 165y

° 4 = . ' [y a o
M1301104AANNIN1AVINAISANYY  polymorphism  vesBunAAzdNDFUAAYAIENIY
¥ Pl o 1 o &4 o & A o o
gummveniunizde uazamnsadszilummswaviuie ldlumsdaidonnszlodmivns
o o 2 3 o &’ d' ' = ar 4
Yulgiugaeld  samimsndesiiaveuseiine liina lsaidwusnimulunsyiomeldlunsne

9

as I's P ar %’ P
urumstan1syhimiedivlpgumwdiungy



UNN 2

MINUMIUITIUNIIN

tszymanszdedulngeglulsemenomedy aunsosuunldihiaelszanie nssile
¥ ] ro - P o Y P
WU (Water buffalo) @auTngjegluduifie 1hiiaew dinauna /3din uaennha vaefinssde
1dn  (Swamp buffalo) seiidszrnsegluninuezusenuasas Tueonidold {Southeast Asian,
=1 a ey 4 ar < s
SEA) wousiiy Uszneulidodszmeiy ne W5UTud an g Auawn dulatiide
o = o ) 4 ,: Af v %’ [ 1 di a %’
e uasdszmandouans Taszaefvesmsdoansziiewii lasdn ngierdaiuas
z Y J =1 a  w g P
o laodszmeBuifeuazihfoonmut 45 - 65 wedidudunarntuaiuthnhuyd1don
v ’.’ &' [} ar ]
nsziiowmith waznszdemadezgnulsanimithutiouasgndsosn Tudnsemerien (Cruz, 2010)
v ¥
munszﬁaﬂﬁ"ﬂnxwmmmmuuuu‘l%’mﬁmﬂuusNm‘lumsmmmu'Jﬁuuﬁssummwmqumﬂmwu
o a ¥ ’ o ¥ 4w oa ¥ o ] L) i
zueendinld  uaepiumsldussnunsefioldniuun Tdufoeaaidennmadiuunifves
TUUMsHAAT ISt oesnIna wuldFaludszmeldniu vuaide  uazing uREINUYs TN

@ g o

Roawunazau Indlide muuNuuu'mﬂ“lumswmmﬂmﬂsewuﬁnivuaﬂamwammmﬂmm'm

.

k) )

s
wamuaua..,umuTmmmﬂnmuﬂunsuummm s'mmmmﬂssﬂwaﬂnmcnmm A&nmhaTa

o1fun I Fuazinn T 1ad# 1danTauy

. ¥ v ¥ ~t a1
WeNnsandeesntszneming  (Milk composition)  VEWIIMIMNVDINTE DT TesAu
Tuiy m5Tulamsa waw1uwmnmu1unmﬂﬂm‘uuﬂeuq TﬂummuTﬂuumwamnmmuwwuag
“Iuwmﬂmﬂmu‘lnmﬂuwamﬂmmmuniﬂ uanmnuqumm1uu<=umnswuauamﬁ'mmuﬂmwuu
figandt uozd Cholesterol ﬂ1m1mmlﬁuvmrmﬂuu1uwmﬁmauﬂ] dofiuSeonengnldinin
-uaqnuuawuamﬂs:nawmu1uu'nwwuawuﬂsgﬂxﬂumamnmmuuwnmﬂﬂma samsduihy
- 4 ave ya oy 'y Y a 2 o a ¥
munenniislviugud Inafidosmmjumhimadniguam  winfisrsanddnenmmaniadnanes

nsziieluglaluassemeluazsusontna uaasluasad 2

uaﬂmnmﬁﬂsxnan'lfmmlmnszﬁ‘aﬂzﬂﬂ'Jmn’i'u‘t’fut;fan'iuﬁmlﬁumﬁuuﬁuﬁ'ﬂ'f‘uﬁm‘i"uq
U Jawuimﬁwmﬂszﬁat’fqﬁmmnmxf}éxﬁUmimfmﬁ'nmnmﬁTmﬁvmli YU 2.5 M (Zava,
2010) qmuﬂmﬁummmmmummuwmnmcnnumﬂmnuﬂammﬂmnﬂ vagfimiadlumng
mmuwaﬂnmmwmmmsﬂammmmngn51 1¥u ‘numwmmuuummﬂsxnaumnm'fq n3onszith

A1 NN (Saiddain, 2010)



= ¢ ° 4 A a4 o
AITNN 1 mmJs::na‘uumun‘jzumuamﬂnmﬂﬂuu HWSHU NS

mﬁﬂizna‘u ‘Hihﬂ Tﬂ‘uﬂ ime un n‘szﬁauu

Protein gm's 32 31 5.4 4.5
Fat gm's 3.9 35 6.0 8.0
Carbohydrate gm's 4.8 4.4 5.1 4.9
Energy K cal 66 60 95 110
Lactose gm's 4.8 4.4 5.1 4.9
Fatty acids

Saturated gm's 24 23 3.8 4.2

Monounsaturated gm's 1.1 0.8 1.5 1.7

Polyunsaturated gm's 0.1 0.1 03 0.2
Cholesterol mg's 14 10 11 8
Calcium in 120 100 170 195

n: en.wikipedia.org

P a a v
MmInm 2 uaawandnvenszileludismauovylstuazaz fueenlng

Uszing Wananihw/szezms i 1 IUmslvu
(kg/lactation)
Italy 2,221 270
Egypt 1,850 180
Iran 1,675 240
Turkey 962 224
Azerbaijan 1,000 266
Romania 1,800 274
Bulgaria 1,870 278
United Kingdom 1,500 300

' Borghese (2010)

o o v a A oo w a oA a a - a a o v
gMIuMaHDANsEloNdiyveusiyy fin Usaimedwdy 1feoau uaztulasfadiuden
v » »
0% 54.562, 16.537 uny 12.879 awdAy vushilsealnelinsziionsdu 1,699,469 a7 Amifly

é t L al = 4 i
Sovnz 0904 Fedwngidunszdeldn Taudhmuemswaameldisselunsying ez
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v a4 a a ¥ YR T ¥ o o v &
uMasHaale  vuziimswamihuniiegitludaniou Asinu e lumsiudg s iaumiug
o_ | S ’ v ¥ o
nszlloludszmenoendniiudesiniswandn (Crossbred) seminsefiomidaznsziloldnie
o %‘ A’ & [~ o 4
MWraminuuozile  Fnsdnywes  Cruz (2010) werasliiiudenmudambeaiugnssud

* <
auguanyazdsnaninmmeaslumsed s

:; 24 o -l
MmN 3 waanlssnmsnscielulanlugiisneis

Year Word Asia South Asia  East Asia  South - East Asia

1998 160,715,087 156,335,297 117,706,250 22,553,806 15,450,089
2004 172,651,049 167,386,406 129,551,154 22,287,212 14,955,766
2005 174,526,286 169,182,246 131,256,213 22,365,381 14,873,479
2006 176,188,724 170,845,267 132,418,951 22,498,838 15,059,327
2007 177,376,972 171,863,188 133,382,123 22,720,262 15,191,439
2008 180,702,923 174,208,356 135,187,037 23,271,909 15,197,734
% of world 100% 96.4% 74.81% 12.80% 8.40%

Ave. annual growth, % 1.24 1.14 1.48 0.31 -0.16

M1 : Cruz (2010)



M 4 taanlisyinsvsenszioluunazdsemandsa Wil a.q. 2008

Region/country Population (head) %
World 180,702,923 100.00
Asia
East Asia
China 23,271,909 12.879
South East Asia
Cambodia 746,207 0.413
Indonesia 2,191,640 ’ 1.213
Lao People’s Democratic Republic 1,155,000 0.639
Malaysia 131,000 0.072
Myanmar 2,923 568 1.618
Philippines 3,338,570 1.848
Thailand 1,699,469 0.940
Timor — Leste 110,000 0.061
Vietnam 2,897,700 1.604
South Asia
Bangladesh 1,262,000 0.698
India 98,595,000 54.562
Nepal 4,496,507 2.488
Pakistan 29,883,000 16.537
Sri Lanka 318,530 0.176
America
. Brazil 1,131,986 0.626
Europe
Bulgaria 8,968 0.005
Georgia 17,200 0.010
Italy 294,000 0.163
Turkey 84,705 0.047
Africa

Egypt 5,231,162 2.895

7111 : FAO (2010)
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P : A o 24 ' 24 (v 2 R (Y
mam s utrmﬂ'%mmmunmmnszuamnmmmmanmuismnn‘iwaﬂnﬂuaznswmmmwug

Murrah ua2 Nili Ravi

g szazmslvius (u) woasBerin Blanda)
Swamp (S) 280.4 + 202 1,092.80 + 207.40
Murrah (M) 32472739 2,132.90 £78.30
Nili Ravi (NR) 316.8 + 83.6 2,260.20 + 663.90
SxMFI 313.7+96.7 1,240.50 % 479.80
SxM F2 313.9 4 90.1 1,423.00  534.50
S x NR F1 326.7 + 96.4 2,041.00 540,90
SxNR F2 1214 +.10.8 2,325.00 & 994.41
SxMxNR 317.6+ 78.4 2,294.10 £ 772.10

N Yang et al. (2006)

1F309MI0 DNA (DNA marker) MUI&1 DNA Ao rmnodausimees
HailF3afinenuslsuniens polymorphism vosieiwaluluanaves DNA  Jiasteaey
DNA polymorphism m1d Taun1s Imatia Polymerase chain reaction (PCR) éﬁlﬂumﬂﬁﬂm&ﬁn
Y DNA dhnne W3S urenniu Tavodumsianse sy e DNA polymerase 91M11454
vt i Tuianaves DNA (DNA sequencing) uonainiintsldmaiin Restriction fragment length
polymorphism (RFLP) tioilfun15a3 208810 imnee s enmen s oy s 9aun DNA fiifina7n
maanadoeu laddas M restriction enzyme) SATIMIATINTOY polymorphism 188n3Enile

@3un3, 2545)

Single nucleotide polymorphism %38 SNP ifa9inAnuAalnAlusEnI19mssianises
(replication) VB4 gene s 1AvamslBowalas nisiuayL wisnmswane ldvesddua (A, T,
cHie G) Fesafhuriianiiaves polymorphism finy1Au1n 1 genome 0191a SNP I8l ng
ﬁl‘ﬂu coding sequence (CDS) uazn?nmﬁa;js:m’n gene (intergenic regions) N134NA SNP ﬁ CDS 92
7117 codon 11ldeula e IiAanfouuasiavensaesiTulumo Tusiunte WSl win

ﬁﬂﬁnsﬂazﬁ‘lmﬂﬁﬂuuﬂm'11J~azf'mwaﬁiamsﬁmﬂﬁﬁnmzmsuﬁmﬂammaTﬂsﬁu"lﬁ' (Kwok, 2003)

r=} =S d' oy - d‘ L ! =t {
TsAavunmivooniths 2 Uszian fio Wstiufiozarni duas Wsiui azamh Tusaud

¥ =4
axa1011 16 (soluble fraction) 3 T15AuMIUY (whey protein) Uszneudan Ot-lactalbumin tag B -

. [ a Ag o 1 . R A - . 3 .

lactoglobulin a9 TU3AuT Tiiaza1ni (insoluble fraction) W3 e T1sfu casein Usznouday 0IS1-casein,
. . = i < 1 . & s Ao
0S2-casein, [3-casein UAz k-casein Buinanseonitlulalsiummilae casein gene Sedhiguiis

o ar 3 [ 4 v o o ]
UYIlHYIﬁ'lﬁfyﬂﬂﬂﬂﬂlliﬁﬂﬂll‘lm\u‘('luﬂ zummua:ﬂ?mm‘lumﬂnmuwamm TWNMNUNN
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o " A & d a o o ¥ -~
TumsHan cheese TaBIRWIZBEEY mozzarella cheese FULUHBAS T TIMPILLNS=TD (Dayem et al.,

2009)

Kappa casein Sy T sRuunfidrigwiianils msdnun kappa-casein gene (K-CN) Wuilna
AoquaniAdey  venimamnemsymanduoshn Wy msnuaadeon  (thermal resistance)
JTUZIIAINITANALADUVDINYFIA ﬂ”lmi'fw'i'wmi%uu (curdles) tazvUIAYDY Ui (micelles) '7;?1
HRRBMI cheese Allgmam Tn59e319009 K-CN gene 955 5 exon LA 4 intron YszneuaenIABE
Tu 169 2 thwtnTuiana 19,800 dalton Tﬂﬁuﬁnzaguﬂﬂﬂuhmjﬁ 6 Tuvnizfunsunzunzey
oguuTas Tulsugii 4 (Abbasi er al., 2009) K-CN gene fiarwsiin'dus A, B, C, E, F, G, H, I 1oz Al
uﬂ's}sﬁﬁﬁﬁ‘unmwdaﬂmﬁnu’ﬁvmﬁmﬂunszmumsuﬂs;ﬂmnﬁqaﬁwﬁﬂ AU B ANUUANAR
fihlfsia B fanuddaileaninmsia singe base mutation ¥nigmsulasimiiunsaesiiiy
nffounasly  TaonsaesiiTu isoluecine Wiouiunsaes iy threonine  11A¥NIABLII U aspartic

1 o a
acid (Waswiuns A2 14 alanine (Riaz et al., 2008)
9 o o fr, =l 3 t e o [ 2 A o Py
s:uzmﬂnuwmﬂmnzﬁunsatmwagnmznuaaﬂuu‘lummu Fag0T luunawyiia
Aa ) as o o e 3 o o a &
ﬂuunmmmnu“lumsmuquizmla‘aﬂnuuazs:unﬁnwug prolactin 1JU#05 luuNnateen
] ] o o ] @ o ar s a 1 o
vnaenldrusadiumi ﬁmmmﬂtymasznuﬁuwummﬁﬂ'j’ izuuqnﬁunwmsnmuaﬂi’ lay
@ ¥ w ol a ) v ¥ v ¥
MINAUIUBITZTUVIRIUNYITA N30 1B e G udunis I un FEULIAVDINT IIUY
d' o ~ %’ T o
HAEMISHAANBDNYDIUY (expression) nmmun1swam7ﬂmu1uu1un ANUUANANVDIDAULT
1 J = . &2 1 = ?,'
(SNP) aena lAUASIABNISHEARAIBENYDIDL prolactin (PRL) FiiHnAomsHamitiuuazoInlsenou

- ¥
NAUANYDIUIUY (Othman et al., 2011)

L 4
=4 t

PRL gene 1Jsznaudaonsaeeiilu 199 @2 luTndutiozeguuTas ulamsgi 23 1 5 exon (Tabar

et al., 2010) PRL gene muaum‘iﬁnmmm milk gene Tﬂamsnswj'umiﬁwmmm Janus kinase
) a

(JAK2) (102 signal transducer and activator of transcription 5 (STATS) Fadlu factor wnszé’u?ums

' 3
Y THYBIA N TUN (mammary gland) (Javed et al., 2011)

Pituitary-specific transcription factor gene (PIT-J) finanoniswannvesneuldouos msadn
goiluy musigydvlaveadad quamen unzmordming  wenvnitu PIT7 Suduiui
ﬂ‘)‘Uf]umiﬂﬂﬂiﬁ'ﬁ (growth hormone fator I; GHFI) umﬁuﬁiuﬁ’aaﬁ’u'lﬁ'uﬁ growth hormone (GH),
prolactin (PRL), thyroid-stimulating hormone B-subunit (T, SH-,B), growth hormone releasing hormone
receptor (GHRHR) 182U PIT-1 184 (Othman et al., 2011) ﬂm'i'ug'ammﬁmaanvm PIT-1 gene 819H0
ABNIUAAIBDNVSL GH 10g PRL gene wadadamanemuFutar somatotropic LA lactotropic cell line

PIT-1 gene ﬂg:1uﬂfju DNA-binding POU family 484 homeodomain transcription factor

L 4 [
Uszneudwnsaeziilu 129 1 TuTnBuilevegu3nm centromeric region w8alns Tulwugf 1 oY
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SININOU TGLAST waz RMOS  dauluume PIT-1 gene acjuuhﬂuhmjﬁ 1921-22 11 6 exon
MsANEIGULYeY PIT-7 polymorphism wuwaluln wny gns uazune  Iaslulawy PIT-;
polymorphism A MMYA exon 6 Tmanlduuudlasvesdduwa (silent mutation) 910 A (adenine) 114
G (guanine) (Misrianti ez al., 2010) Renaville er al. (1997) WU A allele (Tﬂumwwaﬂ'wﬁa AB
genotype) W83 PIT-! gene ﬁwadaﬂ?mmﬁmuuazmﬁﬂszﬂawam}'muTﬂﬁ'uﬁ Italian Holstein-
Friesian

, 3

[ o a = g g
Tsaw’i’muamfmuluﬂzyﬁ171mﬁmgnwmmymnspj’namummﬁanﬁqqmmnﬂswun 1
¥ H ) & 9 P o a ¥

msuuunIn lauuias uuInnIiouy HesnunyasnsaesgadeswisnnEunarandaium
Naaas gumminuiaans samniniianuiadng wasmuRlMIanMevool§F s s ly
1) g 3’ o or ' ] =
asesmiindiy’ls (DeGraves Uy Fetrow, 1993) dmsunsefiouuwuiinylvemsiaa

] ¥ )
Wunsmaumnnlulauy (Saleh, 2005) uaene Isadnusnimummsaniydule s Wy

° [ 1 H A A = ' 9 ' d A -
$rwnuldedesns ) luhuunseds HaIn s IgeIMIsABNdNgIn aoe lstamuionFouiioy
anvazundsemivoudiun lnuaznseile wunnssouslinnudsssenisfamuysayls
wnn Inuy iosnnfidnemeinuion vazansounieldsdse ualunasruduiuniion

' o Y A y " v s v A o

uazunuewzgwllosnunsyngndwwensone lsauusniay'ls uanMniind ey zana
a » A g R o 3 L
WIUN (Teat sphincter) -umﬂ3:uaumﬂunmmumiUuuazmmsmwmwmsuﬂgnmmfumnfana

3 . = ar A o a a8
Tsnld@niwoslaun (Fagiolo uae Lai, 2007) muiiiadusmeulunsetony Sulnialur e

a ] 1 s Y - [] o =) '
nseiisunvmgn fautngifanmssans f lmine ey muﬁeqvmﬂmmssﬂun'lugﬂ
Y = [T ~{ o LY [ . Y- & ' y%’ Pl
quanvez uaziind Wutumsifadusamsuuy ugaeinsnendiin Seesdawaldvu

' a N2
fusad lnAnNuTY (Youssef ef al,, 2010)

y Y g @ ] g ¥ 9 v ) a ¥
wuuenauiumsdnruvesdeuaedunludun  dewaldUhinamandawuasag
H ° ' ‘e - o o a et
uaznuAuNaAmas Turguel snimundnaudm ngfanauuaiit Wiemsiyiuusfide
2 . 3 ¢ & = A 4 o ) ’ a
#319%U (toxin) W lvhaeedndurhahuaiasietouy i dsuaudome nelfinans
ar A 3 =1 ) N c;
omimudalimsadiems Chemotactants iifefagalvifiadonny Tavnmz Neutrophil Tindeuiivin
o A oy V@ da & ' o A 0w d = A o 2 -
zuv madoulaRadungidunidaigosdanaga Mo ununuvIeYhawdwdantaen 94
U J o a . 4 X . o
dennldrwaad l9ndn (Somatic cell) A (Erskine, 2001) aungved lsnmmusnaululauuie
A [ [ =4 3 . a 1 ¥
uunafise wiseeniihu 2 UszinmAiengu Contagious pathogen annsadane gLy In1d laoase Tay
a 4 o & e A o & '
annevndi Ianils lUd®madmumils  wieuailndnaanile 1818 Streptococcus  agalactiae,
Staphylococcus aureus, Arcanobacter piogenes % Mycoplasma species (spp.) ua::ntju Environmental
] . .&'
pathogen TAun Streptococcus uberis, Streptococcus dysgalactiae, Escherichia coli, Enterobacteriacee 139

o v A 4 '
suaderd ﬂqumaﬁmﬂamﬁ LU Coagulase negative Staphylococcus (Hillerton and Berry, 2003)
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o ' ' a 4 2 . ad 4.
whunemalunszioundmngRanndeuuniite (Galiero, 2002) Taotnfidefinelsaly
N3 :ﬁauua;ﬂundu Contagious pathogen 1% Staphylococcus aureus W0 Streptococcus agalactiae 1122
ﬂfju Environmental pathogen 1oun Streptococcus uberis, Streptococcus dysgalactiae, Coliform (E.coli,

Klebsiella, Enterobacter) 402 Pseudomonas spp. (Fagiolo Ling Lai, 2007)

ngmlszmaluouglsy Aud Uszmedad Fahulszmedilianuddasemsnaning
vnnsedeiluediann ua:fn%m?rminnmsuﬂ*sgﬂﬁwuﬂszﬁmﬂuwﬁﬂﬁ'mcﬁ Mozzarella cheese ¥4
uwsnszr0 1 unguyTsy Taofinsidunseileun (Bubalus bubalis) nnlutoumeia Mediterranean
lumananaunzanld 18un Caserta, Salemo uag Latina Sedaulngivhiumariisniinssamavhiud
TR M3fE1Y9 Galiero er al, (1996) $14TAY Fagiolo tae Lai (2007) 1¥n1sas 9deuisunseile
uy 13 whsuly Salerno WUiW&%ﬂﬁﬂiiﬂﬂgﬁHﬂdn Contagious pathogen fi Staphylococcus aureus oy
Streptococcus agalactiae HRSTINY Streptococcus dysgalactiaeﬁ”w MIANYIUDY Zottola ef al. (2005)
§11ay Fagiolo 8% Lai (2007) 1&vhmsdisan Tsaduusneniuihiunseouy 10 1y Latina
wuhdesaz 50 Wulsmdnmsniery Sedaulngifnnnide Srepococcus uberis uag Streptococcus
agalactiae AN Streptococcus dysgalactiae, Enterococcus faecalis 1a% Streptocaccus bovis %QW‘U
fivadnifos daulunamilovesdn1i Maroni et af. (2006) §11 1Ay Fagiolo uag Lai (2007) Wy 2 Wi3u
'ﬁfuéﬂﬂ'aiiﬂiﬂﬂ Coagulase negative Staphylococcus WL Streptococcus fovaz 15 d w’lnanﬂu

Streptococcus uberis fouag 80 unzdany Bacillus spp. dndau

nguiszmaluuavedy 18un dssmadu@ dszmmbianin Sevadufhudhinsolng
AN oUsEMARY (FAO, 2004) 612 1Au Fagiolo 10z Lai (2007) latiananseile 2 ¥iia'ldus nseil
it (River type A Murrah 10z Nili-Ravi) itaznseilordn (Swamp type) Iwlszmaduio msinua
03 Chander (i Baxi 1975; Paranjabe 118% Das 1986; Saini et al., 1994; Costa et al., 1997 uge
Naiknaware et al., 1998 8 lay Fagiolo 182 Lai (2007) WU Coagulase negative Staphylococcus udJu
l%ﬂﬁﬂiiﬂﬁvmﬁﬂﬂﬁfjﬂ ATWNIAY Corynebacterium spp., Corynebacterium equi 0% Streptococcus
spp- (Rahman uaz Baxi 1983 §121A¢ Fagiolo a2 Lai (2007) doandeiunmisiny1ves Jaffery uas
Rizvi 1975 81391R0 Fagiolo uag Lai (2007) Indsemefaotumuh Staphylococcus aureus a8

e lsmdunsnicrunInige a N St agalactiae, St. dysgalactice Uag St. wberis

Tuilszmeuiha Dhakal (1997) 8wlas Fagiolo uaz Lai (2007) 'l&vhnisanynseiioun
o o ' . ' . 2 . o
T 165 Mnauazniiiuly Chitwan W Coliform duiene Ismdusniaudesas 27

Staphylococcus spp. Sovaz 19 uaz Streptococcus spp. Sovaz 8
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Tulszma®u MsfinyIve Bei- Zhong Han et al. (2006) $141AY Fagiolo 1az Lai (2007) 18
o [ o o 1 as [
nstinulungunseiowugnan (Cross breed) szninnseiioddn (Native Swamp type) AU Murrah
é o g J ¥ ’ o n‘
oz NiliRavi Felinandaminumnn uazwuh Colifrm Hhuderslsndmmsnirusniign et
- o ¢ AN 1 @ =) A L) o 4
Weanmnnsguinavhivi i qudnvasmsiauniihigndes mafusiusaniug uasms

R
YUFAIUIUY

ngudszmelueniimid 1dun Jszmeusida Costa er al. (1997) §19Tau Fagiolo 1ag Lai
(2007) 1¢’1’ﬁ1mmw1xuum§amnﬁszﬁ'a°luszuz‘%ﬂuu'ﬁﬁ‘JuLﬁ’mu'é”nmmmuuﬁmmmsmaﬂﬁﬁn
(Clinical mastitis) uazuuy hineaILINITNWARTN (Subclinical mastitis) T1WM 10 ¥ey W
Corynebacterium spp Souny 59 lﬂ‘lll%ﬂﬁﬂiiﬂijdﬁi:fﬁ Staphylococcus spp. 50Uaz 17 (S. aureus 50%)
Streptococcus agalactiae founz 13 uaz Enterobactericeae 50U0% 2.8 1um's?mmf:mmimwm§0
Streptococcus spp. 1#3ovaz 39 Staphylococcus spp. 1#3evaz 37 une Corynebacterium spp 1#30unz 24
UBNINT Costa et al. (1997) $191AY Fagiolo 1Az Lai (2007) Idvhnsfnudmusmaulunszilouy
Murrah wuvLEASeIAIMIeARTN TnoTiBene T5n Staphylococcus aureus 30uag 45 Corynebacterium
spp founz 27 Uaz Streptococcus spp. $pvaz 2 M3fNYIYBe Guido et al. (2001) o1 1ng Fagiolo lIng
Lai (2007) ldvhnsdinunisdalsasunsnen 7 viuhunlsemaunda wonide Saphylococeus
aureus 30002 77 unlifivedouns 10 ﬁﬁ']u S. aureus i‘jlf"t'] Corynebacterium spp $ovnz 12 E. coli $ouny

5 Streptococcus spp. $ovas 4 uag Bacillus spp. Sovaz 1

msTiesie Isadudnmuanio i Idnneimsnediinfininsstonaniosn  uas
msasnedeslfiams swdimsesremiAnsedlsnin o Ing Ismdmusnauuuy liuang
p1ms Wnitesy Taoldmsasvaeuibeedy (Screening test) A2073 Electrical conductivity, Bacterial
agent detection, California mastitis test uazé’uq fumsasaniealjiamsindunisasumeg

2 - a
HoNYBT Mg YeINISIAA Isn LBy



o
Unn3
MInsereUAMIMa Al umIMIY marker Rfradeafunma Ny nazfinuiniiFaus

a o =4 w ¢ a0y S
WINUFNIINTBINITUBUNYIUG Murrah TneiEmaETuana

MIANTIVNNOY single nucleotide polymorphism (SNP) vaaﬂizﬁauuﬁuﬁ Murrah (WBfMUA
genotype Y03 1AUABYAINAUMUL marker U049 prolactin gene (PRL), kappa-casein gene (K-CN) uag

da

.o & & a ' ¥ 1
pituitary-specific transcription factor gene (PIT-1) maxﬂuuunuwaﬂaamnmmunuamﬁmmmun

NMSNUNINITTUNITUNDEITOS

IF309MUW DNA (DNA marker) W81 DNA Aldfhunieamnoidanusunizves
FefiFTafifanmualslsuvieda polymorphism wosdvuivaiuluanaves DNA  FFasavaoy
DNA polymorphism lalaonsldmadia Polymerase chain reaction (PCR) éilﬁutﬂﬂﬁﬂmﬂﬁu
Wi DA dlmneld @S inannnduTaserfumsvhanvessy lesl DNA polymerase 91N
midnudluluanaves DNA (DNA sequencing) uBNINIINIS19MATIA Restriction fragment length
polymorphism (RFLP) (B 4m15n 5298000 11 mneaHs 6210 8N HA 169894398 DNA fifaon
minadueulmidaguns  (restriction enzyme) Saillumsnsnaow polymorphism 1A8nTEnile

(@Funi, 2545)

Single nucleotide polymorphism %38 SNP (Aannanufandluseniumisins ey
(replication) 83 gene iy l&vanswSonulag Ay wsensvianie lvesdduine (A, T,
c v3e G) Hsatufurilaniiaues polymorphism fiwu 181101 genome o19iAn SNP 1% I3 100
ﬁl’ldJu coding sequence (CDS) uazu‘%nmﬁﬂgizﬂiw gene (intergenic regions) N151AA SNP ﬁ CDS ug
¥ codon nldon'ly) usevi iR doulaesiiavoansaosiiTulume Tsauniehidld win

Mmldnsneeli Tunffouulas vz dimademsvimd finasmsuanseenvesTusanld (Kwok, 2003)

T [~ 1 a A %‘ A 1 : a a
lsfuuniseenitlu 2 dszian fe TdsRudiazanilduas Tusaui liasawh Tusaud
¥ =
azanoild (soluble fraction) v3e llsAumauy {(whey protein) Usznouday (l-lactalbumin it B -
1] H 1] g =
lactoglobulin @ TUsaun luazaini (insoluble fraction) #30 11/5Au casein Usznouday (LS 1-casein,
. . . L) d‘ - ] c{’ . é =1 H
0LS2-casein, P-casein UAT k-casein uhuaAseonuTUIRUMETEED casein gene Fuiudung
o o [J 14 g ¥ o o
unumdngassndsznouvenhuy  szoznamazBalums i unessda) FMMNRUATN
o A &4 g a « ¥ A
TunIHAR cheese Tnoaw1zet1983 mozzarella cheese FuiuNAatUa RN ILNATETD (Dayem et al.,
2009)
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Kappa casein iﬂlﬂuiﬂﬁﬁuuuﬁﬁﬁmﬁﬂnﬁq A13ANYT kappa-casein gene (K-CN) WU1SIHA
AogmaniAseg  vesthumuozmsiwdndush  wy memaadou (thermal resistance)
IEOTININTIANATNOUYBIUNF IR Maudadavenii (curdies) nazvAvee iy (micelles) i
HORBN13Y cheese ATIQRINN TA330319U89 K-CV gene 9551 5 exon 1A 4 intron Usgneudlonsaee
7T 169 &2 hwninTaana 19,800 dalton 1uTﬂEuﬁn:ag‘inuTﬂﬂuT=ﬂmjﬁ 6 Tuvaisfiumzinzunzes
ﬂtjuuTﬂsTuMuﬁjﬁ 4 (Abbasi et al., 2009) K-CN gene immwyiialdun A, B, C, E, F, G, H, 1 uag Al
;wi*xsﬁﬂﬁﬁnﬂumﬁoﬂmﬂw“ﬁmmﬁwﬂumzmummﬂs;ﬂmnﬁqmﬁawﬁﬂ A DE B AMIANAIG
filwiie B finnudAiieannnisia single base mutation mitnsudasimiunsassiiTu
wagunlaalyl  TaonsaeziiTy isoluecine nAsuidiunsaosd Ty threonine  118znsABZITU aspartic

acid 1ﬂ%‘uutﬂuniﬂazmu alanine (Riaz et al., 2008)

v w o - A X tar o ' & - o =Y
zoznts Wiuwyesda e dunSeoniusgiussuvees Tuulusume Sefeed uumaoyie
ot ’ w o N o o . d ¢ a &
niumumswnulumsmugussuneed luuesssuudunug  prolactin Suses Tuuiindiesnn
] [ a o_a 1 @ o [y =Y ar U o
vndeuldauesdumh finsuddgdeszuufuiufvesdad TLUURNANAUYDITuMeFAT uaz
o Y o oa < 4w v3 v 3
MINANVBTZUUIMIMIBITAINT W TR msTuduns iy szeziaivesms ity
o P o = o ] o a
HASMIUTAIBBNYBIUN (expression) AmuguMsHaallsaulnimy  awuandavesdisuiLe
' 1 g o 1 Py %’
(SNP) d4HD lnunTInenIsianioonuosiy prolactin (PRL) %auwaﬂamsNammummzmﬁﬂsznau

a ¥
MAANYOIU N (Othman et al., 2011)

¥
=1 (]

PRL gene 1lznoudaonsaeziitu 199 i lulnbufiszoguuTng Tulonsd 23 5 5 exon (Tabar

et al., 2010) PRL gene muaumsﬁmwm milk gene Tﬂumiﬂizﬁj'umiﬁwwwm Janus kinase
i A\ & o

(JAK2) ung signal transducer and activator of transcription S (STATS) cmrﬂu factor NNJ zvj’u‘lumi

' H
MNUVIR DU U (mammary gland) (Javed et al., 2011)

Pituitary-spegific transcription factor gene (PIT-1) :‘i‘mmiamsﬁmuwawiﬂu“lﬁ'ﬂum Mseig

[4 =y Py o o a g ayﬂ o ) o oM

goilun mss Ay lavesdasd AUMNFIN  HASHARAAUIUNY  HONINUDU PIT-] Sushutun

fIURNNITOOATHD (growth hormone fator I; GHFT) ¥990udud08: \dun growth hormone (GH),

prolactin (PRL), thyroid-stimulating hormone B-subunit (TSH-,B), growth hormone releasing hormone
=t L Hyl 1

receptor (GHRHR) WAZUW PIT-1 104 (Othman et al., 2011) MISUTINSUAAIOBNYD PIT-] gene HaHa

¥ ' ) .
ABMILTANOBNYDY GH D2 PRL gene NLIFIHanaInulsum somatotropic 110 lactotropic cell line

PIT-I gene ﬂg"luntju DNA-binding POU family ¥®¢ homeodomain transcription factor

¥y ]
Uszneudaonsaesiilu 129 @1 Tulsduileeoguiing centromeric region wedlns lulowugh 1 oy
IWINOU TGLAST woz RM9S  dauluume PIT-1 gene aguulns Inlsugf 1921-22 3 6 exon

y
MsANMIFUNULYOY PIT-1 polymorphism wuviluln  uns ans uazuwe  Ieululany PI-;
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polymorphism AWMU exon 6 UMTABULYAWBITIAVIDE (silent mutation) 910 A (adenine) 11y

G (guanine) (Misrianti et al., 2010) Renaville er al. (1997) WUT1 A allele (IatRNWITDI0 AB
I g g o

genotype) 84 PIT-1 gene UnnaolSunanimauazesddsznouveaimulawug Italian Holstein-

Friesian

(¥ d aw
nguszaenveslnsamsidy

4 1 i & a g 4 o

1. WonsaeunNynaInna1wluiunis marker fivadoatunanmin Nefmun genotype
° v 3 t o o @ o ' ar

Tusmmianug vesne-uiwuinseiounsiug Murmrah udnzaa

& @ w fa o A o ¢ ey o
2. t‘waﬁnmmmﬁuwummwuqnssummﬂszunuuwu‘lj Murrah TﬂU'JﬁT’I'N‘D"]IIJlﬂf;Iﬁ

YouAYealAsIN1TIdY

WINATIVAOY single nucleotide polymorphism (SNP) weaweminuinsziiouy modmua
genotype yaalAuAaZAINAIMNYS marker 484 prolactin gene (PRL), kappa-casein gene (K-CN) uag
I i y .. A d 2 Aa ' ¥ ¥
pituitary-specific transcription factor gene (PIT-1) qNuJuuuwuwamﬂﬂmmwmummzﬂ?mmmuu
< 2
Aawmatindiuna DNA dhnune U5 unannniulaoldSs polymerase chain reaction (PCR) 112
A3I9AOY SNP UADZAUIMUNAITD restriction fragment length polymorphism (RFLP) uag33ns

aTvaeudnviUalu luanaved DNA (DNA sequencing)

» [
THADUNITNTIVNOY polymorphism NAMNUI gene marker ‘luﬂszﬁ'auuwuf Murrah

o L] - =)
AIBYNIDDANTEUD

'

aan genomic DNA

|

win5ua a3 PCR

;

MIANUNMINNAIWYDL SNP 1AYT5 RFLP / nucleotide sequencing

}

MYUA genotype UBINTTLBUNUADZ AT

|
146353



18

' r i ar [ z ]
'Jlﬂi'l%ﬁﬂ’)'lllﬂ'ﬂwuﬁizﬂ'lw marker UADZOUNUANYUSUNTNY '114311“9”1’111911\1"]

|

. v A o ar o y =3 P yg )
M line MINAURUFROWRRNT WU I dgnnss Tovad Thinuman i

L]

a a

v3edaidengnii Ay 13ifuse-uiiugde

=4 L 4
HAMIANHINBL IV

- MIATRTELAIMIMMIAYA UG MY marker Ty YosfAMN I

N13ATIVTBVYH AV PCR product e 38 Electrophoresis
d e ' ) o ol o a o '
wudetdennsiios oy 50 & Humerd 6 &2 menilo 44 i vinyi iy salasenn
E r
v.8z13uns nnuwihmsiRusana DNA dhwio1ael935 polymerase chain reaction (PCR) #a 9 n

M3ANYINVYLIAYBIHANAA (PCR product) YOAUARLTUNTAIRIANSIN 1 Lasnn 1

A3 3.1 Haag primer sequence, annealing temperature 1ta% PCR product 484 PRL, K-CN Wag PIT-1

gene
Annealing
Gene Primer sequence PCR product (bp)
Temperature (°C)

PRL F-CCA AAT CCA CTG AAT TAT GCT 57 294
T
R - ACA GAA ATC ACC TCT CTC
ATT CA

K-CN F - ATA GCC AAA TAT ATC CCA 59 530
ATTCAGT
R - TTT AT AAT AAG TCC ATG AAT
CITG

PIT-1 F-AAACCATCATCTCCCTTCTT 57. 611

R - AAT GTA CAA TGT GCC TTC
TGA G

N13ATIVAOUNAYEI PCR product A3 DNA sequencing
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o’ s . d’!’ le [
MHI9INATNABUNNVB PCR product A7 gel electrophoresis TIdoaduId? vanminse14¥h

[ 4
M30UGURAYBY PCR product Bnn3a Insmsasivaeudduiuadinis DNA sequencing Hawuh

- PRL gene

L. ﬂ' o g
HONIAI 909U DNA W'Uﬁ'lﬂ‘lJl‘lJ’cT‘VI‘lﬁ,ﬂ{lu

eedeendl oo e ool el
10 20 30 40 S0

1170809_22 AATTTGAATG TTTCTGTGGT TGTTCAGCAT GAAGTCCTTA TGAGCTTGAT

cwiloved] oolllfl] - debre T AN
60 70 80 S0 100

1170809_22 TCTTGGGTTG CTGCGCTCCT GGAATGACCC TCTGTATCAC CTAGTCACAG

Y e B e T
110 120 130 140 150

1170809_22 AGGTGCGGGG TATGAAAGGA GCCCCAGATG CTATCCTATC GAGGGCCATA

160 170 180 190 200
1170809_22 GAGATTGAGG AAGAAAACAA ACGACTTCTG GAAGGCATGG AGATGATATT

oo oo oo oo o]
210 220 230 240 250

1170809_22 TGGCCAGGTG AGCAGCCTCA TGAAAGCTTC CTTGCTATTC TCATGAATGA

eedfoend o] -
260 270

1170809_22 GAGAGGTGAT TTCTGTAGTA A
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mm’?uﬁmaﬁuﬁumﬁ’?ﬁﬁ”lﬂm’afuﬁa‘uﬁ"ugmﬁagaﬁ;ﬁuﬁﬁmmms%ﬂumqa (GenBank)
a0 T)sunsy BLAST Assembled RefSeq Genomes 910 http://blast.ncbi.nlm.nih.gov/Blast.cgi é’fdlﬂﬂﬁ?
MISATNAOUAY  public databases UAINUNAWUILAVBY PCR product #ldmseriucdumaly
GenBank ﬁﬁ accession number JF894307 “‘?ﬁ AD Bubalus bubalis prolactin (PRL) gene, exon 3 and partial
cds Taviinlodiudamumiionts 99% 1huuansl¥ifiuti PCR product nInAIBg NSz TouNI]

[

o e =) =Y
Murrah R l8ludrduwavestu PRL 154

-  K-CNgene

' 3/
WON15ATI9A0U DNA wudmuai lanatl

10 20 30 40 50
1170815_55 TTGCTTATTT ACCTGTGTTG TCTTCTTTGA TGTCTCCTTA GAGTTTTTAG

60 70 80 90 100
1170815_55 ACGACGGTTG AAGTAACTTG GGCTGTGTTG GTCTCAGGTA CACTCTCAAT

110 120 130 140 150
1170815_55 AACTTCTGAG GAAGCTTCTA GAGTAGCTAC AGTGTTCTCT ATTGCTTCGG

160 170 180 190 200
1170815_55 TGGTAGGTGT ACTTGTAGGC TCAACACTAA CAATGGTATT GATGGTAGGG

210 220 230 240 250
1170815_55 ATTTCTGTTT TATCCTGATT TTTCTTTGGT GGAATGGCCA TAAATGATAA

260 270 280 290 360
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1170815_55 ATGTGGGTGT GGGTGACGTG TCATGGTAGT TGGCTGGGCT TGGCAGGACT

310 320 330 340 350
1170815_55 TGGCAGGCAC AGTATTTGGC AAAACTTGCC ATTGAAGAAT TTGGGCAGGT

360 370 380 390 400

410 420 430 440 450
1170815_55 ATTAATTAGT GCAACTGGTT TCTGTTGGTA GTAATTGAGT CCATAACTAG

460 470 480 490 500
1170815_55 GATACCTACT CAGCACATAC TGAATTGGGA TATATTTGGC TAT.......

dioviwamdumaii i€ hlasnasufugudeyauss GenBank  wundduwaves PCR
product ﬁ'lﬁ'nnﬁ'uﬁw’fumﬁﬂlu GenBank ﬁﬁ accession number AM900443 édﬁt’) Bubalus bubalis csn3
gene for kappa-casein, exons 1-5lnufieSidudnnumiioudia 99% vunaaalfifium PCR product
ndded1ansziiouniug Murah # ldiuddumavesty k-ov 134

PIT-1 gene

yu;

HAN15AII9E8Y DNA WU AU 14aatl

10 20 30 40 50
1170819_55 ATTTATTATT GTTGAGAACT TTGAAGGTGT TTTCAGCATC TTTAGGTTTC

60 70 80 90 100
1170819_55 CTTTTTACGT TAATGTTAAT ACTAATATTT AGGAAATGTA ACCTACCTTG
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110 120 130 140 150
1170819_55 ATTTTGATGG GCCTAAACCA TCATCTCCCT TCTTCTTTCC TGCCAACTCC

160 170 180 190 200

210 220 230 240 250
1170819_55 ACAGAATAAG CCTTCCTCTC AGGAGATCCT GCGGATGGCT GAAGAACTAA

260 270 280 290 300

310 320 330 340 350

360 370 380 390 400

410 420 430 440 450

1170819_55 TCTACTTTTC ATTCCTTTCT CTTCTCCAGC CAAAATAGAA ATTAGTTATT

460 470 480 490 500
1170819_55 TGGGGAGATC CTCAAAATCT CATCTCAAAT ATTTGCGCAG ATGTGTCTCT



23

510 520 530 540 550

560 570 580 590 600
1170819_55 CAGAGGACAC AGTACAGTTA TAGTAGAGNG TCGTGTGTGG TCTGC.....

dohwadavanialyassaeusugudeyaves GenBank  wudidwuiaues PCR
- v o & = . &
product lansenudwuruaty GenBank N3 accession number JQ885689 ¥IA0 Bubalus bubalis growth
hormone factor 1 (Pouf-1) gene, Pouf-1-B allele, partial cds Tﬂﬂﬁ;ﬂﬂi’nc‘i‘mﬁmmmﬁauﬁa 94% U

uaras1ifing PCR product 91ni10tunseitonuniug Murah 1 I8 udwumavestu 177 934

MIHANUNAINHDVNEYEN single nucleotide polymorphism (SNP) 106/3% restriction Sragment length

polymorphism (RFLP)

A15752990U SNP 484 PRL, K-CN L PIT-1 gene 1At3% PCR-RFLP 118 TaonisiiudSiim
4 - ar
DNA dhvinedau3s PCR miminh PCR product Mlduasisaeunnummavaie laonisaagas
fo o & . 2 A, ' ° @ ° v oeio deig ¥
U lAASUWIZ  (restriction enzyme) @aflisiumaad lunmisdaludumisiisune  woulaiile

dmiy PRL, K-CN 103 PIT-1 gene 1Aun tou'land RSal, Hindlll woe Hinfl Ad ey wavnmsvh

¥
@

PCR - RFLP ¥B311A0% gene JAi

- Genotype U®3 PRL gene

i1 per product #1491nA15Y1 PCR w11m 294 bp wIam0ieu land RSal il 2 T
1014 fragment ATUIA 162 uaz 132 bp 923} genotype AA n'ldv17A 294 bp 923 genotype GG
uaztilivuin 204, 162 Uag 132 bp 98 genotype AG  SINWANITANNINUT PCR product U84 PRL
gene fivadaoienlms RSal ‘I8 fragment AR 294 bp (WA 3.1) uAAIIE genotype 151 GG B4
nszﬁauuﬁmmsﬁnm PRL gene NUMY genotype An GG Yi‘iﬂllﬂ ﬁ'mflu homozygous genotype
1Jszﬁnnsns:ﬁauu'lunq'u?ﬁmmaanﬁﬁnytux genotype  L¥uiREINUMIANY lungNszINTURY
Egyptian buffalo (Othman, 2011) 162 Khuzestan of Iran buffalo (Tabar et al,, 2010) UALANGININ

genotype WU 1uNGus29INT904 Jaffarabadi, Mehsani 1t0¢ Surti buffalo (Ladani et al., 2003)
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£

¥ miicard s ol

M1 2 3 4 5 p 7 8 9 100 11 12 13 14 15 16

HTNA 3.1 MIATIVADU SNP 409 PRL gene 1AU35 PCR-RFLP
eyl M = 100 bp Ladder
laUd 1, 16 = negative control
au 2,4, 6, 8, 10, 12, 14 = PCR product Y93 PRL gene
o

@ 3,5, 7,9, 11, 13, 15 = PCR product Y83 PRL gene naadatiou'land RSal uaaq

genotype = GG

- Genotype Y93 K-CN gene

({ieMi per product #1dvIAMIM PCR 4310 530 bp wiAesiou Tl Hindml et 2
21209 018 fragment Fifivr1a 530 bp 92i genotype A& 110 l4¥1R 370 1T 160 bp 923 genotype
BB uazd1fiuuia 530, 370 1a¢ 160 bp 928 genotype AB 910HANISANYIWLT PCR product Y84 K-CN
gene Tinadaoionlanl Hindlll ‘1§ fragment AT 370 t1ae 160 bp (N 3.2) udAeI genotype
fu BB Fenszdounivhnisdnu PRL gene WU1T genotype f19 GG wanua saidl homozygous
genotype ﬂszﬁnﬂsns:ﬁauu‘luntjuﬁuﬁmﬂﬂﬂﬁaﬁ’ﬂumz genotype  1BwiALINUMsANE luAgu
U72%1N3989 Egyptian buffalo (Othman, 2011) Brazilian buffalo (Otaviano et al., 2005) Indian buffalo
(Pipalia et al., 2001) (tdg Nili-Ravi buffalo (Riaz et al., 2008)

- Genotype %831 PIT-1 gene

1i39151 per product #'1491917 PCR w173 611 bp wAnAI01ew land Hint 1iThinan 2 $F21ue
'] fragment Aiflvun 611 bp 923 genotype AA 110 l3uta 357 uaz 243 bp 923 genotype BB
unzdlivuin 611, 357 uag 243 bp 928 genotype AB 9INWANSANY N1 PCR product U84 PIT-1
gene finadaviewlmd Hinl 14 fragment REWIA 357 uay 243 bp (MW 3.3) 1tarRaTH genotype (11
BB Fanszilounivhmsinu PRL gene WU genotype A9 GG Wanua  saidhy homozygous

b 4
genotype  Uizyminszliounlunguiinanseentsdnums  genotype wummiumsinu lungy
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szansueq Egyptian buffalo (Othman, 2011) Italian Holstein Friesian bulls (Renaville et al., 1997) ung

Canadian Holstein bulls (Sabour et al., 1996)

AMT 3.2 MIATIVTOD SNP U093 K-CN gene 1A87T PCR-RFLP

U 1, 3,5, 7 =PCR product 484 X-CN gene

104 2, 4,6, 8 = PCR product Y94 X-CN gene fieadaoiow 4] Hindlll tiavaq genotype =
BB

169 M = 100 bp Ladder

18U 9 = negative control

e
i T el gy
O e

M1 3.3 MIATIVADY SNP 484 PIT-1 gene 135 PCR-RFLP
19U M = 100 bp Ladder
ldu 1, 3, 5, 7= PCR product Y849 PIT-1 gene
&~ oy

18% 2, 4, 6, 8 = PCR product 484 PIT-1 gene inndvionlanl Hinfl tiarns genotype =

BB
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° ) s
M30IMUA genotype YOINTZLOUMUALS I

Ha91NN15¥11 PCR-RFLP 8101507 1MUA genotype ¥0NTe1ioulLanza? 1aRan13199 3.2

M3519M 3.2 Genotype vosNITiiouY

Marker Genotype - 1M (2)
PRL gene GG 50
K-CN gene BB 50
PIT-1 gene BB , 50

d e o ¢ 4 1 [T
- P13 TRTIZHANNEUTUSTZHIN genotype Tuaniveniuiias marker SIAVTIUAZ VDAL IN

munluineeg mozammnsiime snewugns sy

lunsnyniaiing genotype 71 Iawaensziiowama so M luusdasiuiie PRL gene & genotype
fio GG, K-CN gene Y genotype fio BB ung PIT-1 gene Y, genotype fio BB %xtﬁu'lé")'ﬂuﬂfjuﬂszmm
voanseiounsl genotype maeur&azﬁmi‘lu‘ymﬁmﬁ'uv‘?wuﬂ Fauaaaliiunmanud allele wos
AMUAYBY genotype Tailalidhu hlmwngantizaugaaia-1aidsn  (Hardy-Weinberg  equilibrium
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Fit of standard mathematical models of the lactation curve to monthly records

of milk production of dairy buffalo
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Abstract

Five standard lactation curve mathematical models (Incomplete gamma, Inverse quadratic
polynomial, Polynomial regression, Exponential and Mixed log ) were used to predict a typical dairy
buffalo lactation derived as the average dairy milk yield of monthly records of 1, 2, 3 and later lactation
numbers in Murrah farm . The average milk yield was predicted with a low — medium degree of accuracy
(R’ =0.138 - 0.588) by all mathematical models for all lactation records. The best fit was obtained with
Polynomial regression which was only slightly better than that of Exponential; Inverse quadratic

polynomtal fitted worst for all lactation numbers.
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1. Incomplete gamma (WD) [4]

)}" = aIbe_“

2. Inverse quadratic polynomial (IQP) (5]

YV'=a+bt™ +ct

3. Exponential (WIL) [6]
Y=a+be™ +ct

4. Mixed log (Ml) [7]
Y, = a+bt% +clogt

5. Polynomial regression (AS) [8]

Y, = a+bt+ct’dlogt + £(logt)?
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am -3 o o a = s ar [ o -
nundiinlunssiounvesigtlyow dsamemhfeon  vmsAnn Tnofudedennrfunssile
NI 4 v 2,400 Fr01 uazaTIvRANTBL IIABINSEaUAI3E White Side Test (WST)
I .

udnih lzuenviisveuseuuniiiy wuuuaiGohineidia lsneglunqu Staphylococei 28.32%,
Escherichia coli 16.18%, Pseudomonas spp. 13.29%, Bacillus spp. 12.24%, Streptococci spp. 7.51%,
Salmonella spp. 122 %, Corynebacterium spp. 6.64%, Klebsiella spp. 5.20% 0 Enterococci spp.
3.17%
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Chavoshi and Husaini (2012) 85 wamarmgnvesdeuuniituiise lsndnusnmiialy
uemeonsnienatinlunssfounvestsemaduim  hasann laofudresarhuunsefionmua
400 %2 $1147u 1,600 Aaste 1 Timzuonaiiaveudeuuniite wuiuuafitefineldifalsneglu
ﬂfjll Coagulase Negative Staphylococci 34.5%, Streptococcus spp. 21%, Bacillus  spp. 13%,
Streptococcus agalactiae 8% UDE Staphylococcus aureus 5%

o d‘ 1 o U ' o té o o :;
uuniEehne lsmdmusnieruyngnidigdin Taodumapig - ednumzveaiunhd

¥
a

d & ot 4 = b4 o ¥ ' ¢ A Asw '
vnaRnuasT el umaia Tsaddnen Idunatuainse defiifuuvua Inguozen
4 = H ' .
iHpamnuuaRGvazaunsoyninta Insnimylfiw (Varij and Anuradha, 2012) A23ULsWes15A
3 (Y = &' - x-1 a; Y 1y =Y c; © Yy @ A’ o
wiuegnuyiinveusenuafienyngrdgiium Tuaiiafiguussensi idndaniloyzening
r 1 13 s = A’ oA r 1 3
wimmny - dawaldinsedieli TomaaagenuniBodigiduyIfioiu  Qassar, 2013)  Tew
aa v a W oo o« &y 2 o q ¥ ¢ &y ¥ a H
wpaiizoesaiRmIE IImeadnauaiahuy  Taei ldwadnduaiinhuuiimsraiung
° o 1 a ° ' v Y ' 1 2
mu Mldmisduitondesounsfinarhliwmaumannsoduimudiginm 18wty uasmums
- sd Y 1 a e a 4 o s - s o 4 o 4
AgarnalianeanuihiguIineiniasounite wadmadervinihilumsiiviy vie
3 & S 9 aa ) ar ) Sd A d A 3
mosenuaiiioAwihinleInga  ndwmiiwadidadessnfifosanimuda  szngaly

¥ =
sennfiuiuylugdveusad Ian@n (Silva and Kariyawasam, 1996)

o a S A fd A o A ¥ e o & 3
ian lyuIAN (Somatic Cell) A9 ANIAGROAYIY IWATITOIYA LY UOZIFBAAANAIVBIRIWY
. a0 g & ;u = 3 L] A o d
(Secretory Tissue) Hioglusinuy  Gagmnsosiagunmiig uazaunmveaduuluminss oty
ar = ] o a o a X%
Tsadmusnierusiia bivaasoms 14 Taoia TS mawad Tsun@n lusihuulszney Ay
Neutrophils foung 1-1 1, Macrophages Souny 66-88 Lag Lymphocytes $oUag 10-27 HATUNEMUININ
o A o o & o & o a
IgadITELA NN ITARANTIBAR UL  (FIndial HOTANE, 2548) FINTATIVNISILIUEEE IsndAn
? 4 = . . H
Twdmwenunsoasivaouioswnld Taold3s California Mastitis Test (CMT Test) naerou Tavldre
2 o Y 144 ; ¥
cMT neeaslwihmy  uddunannunilaveniuyiinaoumladll  deseimin oMT i
s o o 4 A S o q o .
9aAYsENEUNITUMS Detergent dINs0RAUTIAIVOUTRd Y IMiraduanoen (Lysis) d1smolu
o g o : = . . o g a ‘g
wadezlfiserminhn CMT 1fa Fibrilla Gel Network vhlfibwafinmuniiamiuiy Tavaow
o aa J aa o o o’ ~a
uunveImssnauansog lAnntTusduniodeniifatiu Giv, 2541) Srunuead Tnndn
¥ A A 2 9 g £ ﬁ A a = 4 P 3 =
Tninadmingern saaslimutamsithidlouveadegduviidluimy uaziinadomsndeuuas
¥ 1 . ° -y [ Y] g; 1
vesssriszneumamiilnin Sehimmzavdemair hlspuiiundadas daiuudazlseme
(3 v o o a H 1
S1dnsfvuamnasgvvessuaumad landnTuthuu Taslungu)ssmeannmylsy
Y ) o 2 o o a %’ o 4
tszmaiiaBuaud uazilizmreemnsidy  Iddmualiismead Tsndnluimunseiefuiioe
vwalsgidlundasueildlitu 400,000 waddinddas  Ussmsuauia ldrmua i isuuesad

¢ o

Tsnanluiiuunseiioau 18 1Ay 500,000 wadAiafdns (Sharma et al., 2011)
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y aa A Y e ¢ W LY ¥ o q ¥ ¢ @ 9 ¥ Var =
wenuanis shiwyhawmasnaua vy wihlfiradnduad ol 1dsuany  Fonw
' o Pl da ¥y Y o H -
Tansedunseimsomsifiegluinnld ww fune Fa) thaausning (Lactose) Tusfy

- [ ] o ] o
(Protein) TnomwzTUshun@u usdanansznuaetiinaveaudalismmiume (Solid Not Faf)
a ¥ S . a ¥a a =] 4 o ¥ o 3t
YOWHIMIMUATHUIUN (Total Solid) DnnsdimsgyidsluRvuaas lsddusenuidurimg vlds
o ¥ A X . v ¥ a a
YTumveawds b uunNAy (Chingwen er al, 2003)  aaiumsiwseisesmlssnoumaniiy
y - 5 v 4 4.

R '€Q1ﬂu5ﬂaﬁﬂﬁnuaﬁ1ﬂunﬁms'Jimwﬂmnmmuum"lﬁ’i)mmzﬁauumﬂ’:mﬂu‘hﬂw’lﬁuu

saterunuy lunanien1snuadiin

3 P=1 o %’ e a
15199 7.1 uaasmslIsuifivuesssenouvsnimunsetiofitiu Isaduus ey

b4 - H A A
HIHUNIEUD HIHUNIZUDN s

eelszneurium \ . mn
Und ithilsn
UVUINY (%) 6.6° 4.6° Riaz et al. (2012)
58U (%) 48° 4.0° Riaz et al. (2012)
uanlaa (%) 51° 3.9¢ Riaz ez al. (2012)
aaolsd (@adniudinddns) 0.69" 0.99" Tripaldi et al. (2010)
wp s lusaniuine (%) 9.9° 8.0° Riaz et al. (2012)
t 4
youLTaanua (%) 16.24 L Masud et al. (1992)
4 e [+ .
Sy (n./3u) 5.9 46" Riaz et al. (2012)
S1UEad lsuiAn 191,000 872,000 Tripaldi et al. (2010)
o o an
(i¥aa/ianans)
wunuaiie (Ialafidioddas) 453,000 647,000 Tripaldi et al. (2010)

L

mnaing: * Innuuanaesiiludiymanda (p<o.s)
cd = N v o o
UANMUUANA19BINITITEA

YN NAGA (p<0.0001)
[ P [y o = 4 F= g
Bansal et al. (2007) lTAvhmseinyisaumadleuian uazeyussnaumaaiiveaniiug
Py ) 4 ° < ar ) ! -~ o ar o = &0 o ‘a
nszdieyssm msinudletiniunseioduau 101 a1 hlUdmseisumad  Toudn uas

i
palsznoumaniiveaiuy Taomiaihs 4 ngu 18un nguaangu fie nquithilinsAadouuniiy
(Healthy) Agui 1 fip ﬂtjuﬁﬁmsﬁm‘i‘?mmﬂﬁGuﬁxi’lumm@ﬂﬁ'ﬂ (Specific) foldinn Ismdundniay
it Staphylococcus aureus, Streptococcus agalactiae, Streptococci spp. ﬂfjlﬁ; 2 8o ﬂiiu‘ﬁﬁﬂ‘liaﬂlé’a
uuﬂﬁﬁuﬁti‘lummasm (Non-Specific) Aino Iifin Tsadmsniery 1wy Staphylococcus spp. WaZNQU

d' L] d.’d = é’l‘ -] - 1
73 fo nqunummm‘munﬂmiwuﬂmﬂamﬁ (Latent) i1¥1 Coagulase Negative Staphylococci
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1 ' 1 ° o a a aa
(CNS) Ui Corynebacteria spp. WUNNGUN 1 IS MIHAa l501An 1,379,000 was/dadans 151w
o ¥ 4 & H , o v
Ve lwbuuminan Susldsdy dheauenlea daziBaveads 15 uiumslutnanag

y A ° a fa as «t as - P 1 a1
nqui 2 Hiswouwad lndn 220,000 wadmanaas SSmatumehnhuudiviu Buna Tl

]
'

g o 1 o ’o’ a o o a
wmauanlng uazdinavewdlismuusimbusenns  wazaduf 3 I5wusadlsuien

(1
¥

a aa a o ¥ 4 X °
35,000 ad/dlaanas TUSwatumehniudniy Vnaldstn  detacanlag ezt

voaude Tisamsumeanas faa1s1eh 7.2

-

ai 3 =1 %,' A e oy J aa " Ed [
134N 7.2 aaﬂﬂszﬂa‘umqmmmmuuﬂizua‘numsmﬂnfmmﬂmiunaT'smmuueﬂrd‘u

e
L d qg -~ ;\; g
T o~ — S’

NS g @& 2 S ) ;§
- : g8 3 3 % £ g
nau s & R € = &

E o g = E E v

<7 B> el z

OP : F
AQUAIUAN (Healthy) 172 61,000 513 344 578 9.84
QT 1 (Specific) 28 1,379,000 521  3.26% 551*  939%
AU 2 (Non-Specific) 194 220,000  5.70* 337* 573 9.77
nQu# 3 (Latent) 5 35,000 517 349 586 9.98

mneme:  Ianuuanaedeivudnamata (p<0.01)

N31: Bansal ez al. (2007)

= 3’ o
Riaz et al. (2012) TAviimisAnmesstsznoumaniiveainunseie ludsemalBantu v
[~ Y ] 4 ] ar ° = L) o a < Fe)
mamnuasiainunsziio 592 a1 Mmllamsiedsmured lsmnmdn uozesrszneumaniiuves
%’ ] ] A Ao ¥ Y = %’ [
uny wunuinssieiiifSaninmesns WBnaledy Tsdiu  dhwouenlee uisig
a o = ' a 4 E 1 a
Twmmow uazunaFouiifSanansns  wiiuavesTefoningedn  uarfifSnamews

2’; %’ a :3 2 = [ ’.' ag v o P
Nanua lninirgiuruBoufoumnninednd 18 dwrsad 7.3



60

a o P o ¥ ’ ¥ -
mInn 7.3 msasuulasvetssntseneumanivesituy wozussn hninunssie

> - e &' o
Hmunszde whuunszieiu

Bﬁﬁﬂﬁzﬁﬂﬂﬂlﬂlﬂﬁﬂlﬂd‘ﬁ]uﬂ P-Values
Unii Tsawhusemay
SunEed lewdn (wad/daaans) 364,000 6,269,000 <0.0001
Banby @as) 5.941.0 4.6+1.3 <0.0001
WY (%) 6.6£0.3 4.60.5 <0.0001
TsAu (%) 4.8+0.2 4.0+0.3 <0.0001
vhauan Taa (%) 5.120.2 3.940.4 <0.0001
youda Tz e (%) 9.9+0.3 8.040.8 <0.0001
vomdananun (@adniuans) 1337.3+68 1852.8+138 <0.0001
s sg Twdon Gadnidnas) 46.61£2.00 74.80+9.46 <0.0001
e s Inmmdon @adnsu/bEns)  33.9441.75 24.45£17.65 <0.005
Wnausswquaa@on Gladniumas) 42.84£3.30 30.131.24 <0.0001

s Riaz er al. (2012)

ot

=X ! ¥
Fernandes et al. (2010) ldviinisAinuissidseneumaniiveninunseoussmlulsems

¥

a o o e 1 ¥ a o W 1 o a P ¥
UPFa MUl nhuNauiINg 56 aete i lddnseiesdssneumaniiveniu
v oo 1 1 ] ’ icd o o a 3 s as '
Taumuihy 5 aga ldud nqui 1 Renduifisunund lnnfnifesnd 250,000 ad/dodaas ngu

712 fAenguinildwumadlnndn 251,000 - 450,000 1wad/lndans  agudt 3 Aenguiiisau

]
' oo

1T0A 1HAN 451,000 — 750,000 (¥A/AIAREAT  NAUT 4 Aanquiliswauiaad lsandn 751,000 —

9

o an 1 i ' dae o a 3 '4
1,000,000 wad/AlanaaT  uaznguil 5 AenquAlsunumad lenaAmnanm 1,000,000 ad/
a an 1 ') Py %’ 1 ] [P [ LY oe
findans  wumlSnalui Tsiu tashmananlavesudazngy Wufinuuandreiuneeda

' 4 H 1ol oA & ' "o
witSaesdaianuahninuvesngui 4 uazaqudl 5 HSinaasa FUANA1DI NN AY

meada WefFoufoudungui 1 ngufi 2 uasngduin 3 Aamsnai 7.4
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1 - ¢ o ar q’ P = .g ]
Mah 7.4 nreasmadountlasveadesiud luiulusiunnssile nimsAaeuuniSune lsmm

HNBNLAY
, Wanening Jouatu Wsitv  shenauanTne  veanderamam
e (7n.) (%) (%) (%) (%)
1 7.4+2.82 6.9+1.34° 4.240.44° 5.2:+1.48" 17.1¢1.71°
2 6.9+3.62 6.5x1.11" 4,2+0.49" 4.8+0.53° 16.5+1.45"
3 5.4+2.50 6.9+1.88" 4.2+0 48" 4.8+0.65" 16.82.09"
4 5.2+2.25 6.1x2.28" 4.0:0.48" 4.8+0.39° 15.8+2.43°
5 7.4+3.77 6.2+0.98" 3.9+0.43" 4.5:+0.70" 14.5+2.39°

womg: ¥ Ianuuand wed iy vamadin (p<0.05)

N1 Fernandes et al. (2010)

N~ oo ¥
Tripaldi et al. (2003) IdhmsAnvnanssnuveusad lsmdn detiunalusauuum

-~ ° 4 o v H L4 '3 o 1 o = s a 1
ATEUD MMIINVAIDUIUIUNDIN 20 WY TMUIU 1,859 A8 'Ll"Ilﬂ']iﬂfl:"ﬂ@ﬂllizﬂa'ﬂ'ﬂ'mlﬂll

.
U =\

3 [ ' ° o o t v Ao o S
voniny Tasuailunguaswomaad lasananluin 1Aus ndud 1 S5mauead Tsndmisy

91 50,000 wad/Aadans  nquil 2 TS amwadTmaAn 50,000 - 99,000 1wad/dadaas nguA 3
Homuead lvwifin. 100,000 — 199,000 wad/iadans Ui 4 Seuamwadleanin 200,000 -
299,000 ad/iindans nguit s Smmiead  Tewidn 300,000 - 399,000 1¥ad/iadAnnT ngud
6 Tsmmad Is@n 400,000 - 499,000 AR/ ARAS ngufi 7 Smaumadlendin 500,000

L]
‘oA

599,000 1wat/inddns uaznquil 8 HSuauend lanAnanii 1,000,000 wadAiaaans  wuh

L]

o « 4 2 ‘g (S [ g = ar U
S1uaad Isnanfiiuay Seav B inariuy B llsiu PBuonsy HAZERIIAIUVDUR

a a ¥ P -
Fune 1Usdulwhuranns Aaasied 7.5
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ms1an 7.5 BuaTldsau uazindulwiuunseile

ngu Wananiin onsa)  TdsRue) 1edu (%) ndwIdsaus)
1 9.32% 4.84° 3.90° 80.79"
2 993" 472" 3.81° 80.31°
3 9.55" 477" 3.90° 82.12"
4 8.96" 4.30" 3.26% 79.36"
5 8.62" 4.15" 3.07° 77.18°
6 8.61° 3.66° 2.74° 74.86°
7 7.89°¢ 3.64° 2.71° 74.75°
8 7.99° 3.62° 2.69° 74.31°
winame: "™ Ianuuand1segiivdngmata (p<0.5)

131: Tripaldi et al. (2003)
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: y
Sharif et al. (2007) lavhmiseinywansznvwes lsadmsnruaoSnanime  uanlag

¥ & 0 g o ' 2 A o o ° a o H
1umuuﬂi::'ua MIMIBUAIDYNTUIUNNTSUD9THIU 100 &7 11111".]!7)51$ﬂlﬁn1mu1ﬂ1ﬂllﬁﬂ1ﬂﬁ

- %’ T 1
waztwnuad lnndnluing - Teoudadhi 5 aguaunisnateude Surf Field Mastitis Test

& o ¥ .f = 1A aas 3 a [
(SFMT) Gutlumsnanougunmthniiesdy Negative fio WifaUfRse1 Traces Aothunfanissy

3 " ar as =’I z Qr a
M dieundshhnug msfudniusenoll Mid Clumping (P1) Ashuuiinnssufaihuudnite

Moderate Clumping (P2) flmrhuuifimssudadiudu uddsannsounield Heavy Clumping (P3) Api)

v o o ¥ - A R 3 a A chlyy ' A % a a4 X
mi‘a‘umrﬂuqu UUANIMN WBLNWNUIUNUMIIADDUN ADY W]J'J'llﬁnu’nll‘]fﬂﬁT‘KU‘lﬂﬂ‘nlwuq@‘Uu

¥ 3 .
v lvlSunanhmauanlnaluiiuasns #3915199 7.6

" ¥ ¥ a as
M1 7.6 nioufvuSnaihaauanlaalniuunseieidiulsad vy sniay

ngu Suwaalanin (vas/indans) Wananhmauanlng (%)
Negative 206,000 5.10°
Traces 373,000 4.81°
P1 969,000 4.66°
P2 3,197,000 3.92"
P3 12,101,000 2.66°
mneng: Y Banuuanasetieiisdnynnada (p<0.01)

301: Sharif et al. (2007)
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@ ' a ] %‘ i < o

Eshratkhah er al. (2012) 1dvhmisfinwnunfoveussighuimmnsziefidu Tsnduusay

a ° d w ¢ ? A o [ Y o a L4 L4 '
Tudszmadnsn imsinudiedraiuunsziasun 300 é wdnih'hflinszdesnlsznounisg

¥ 1 3 l::d o 4 = J Q =4 \
hnhwy wuhngunesssilinsfaireuuaiitene Tsaduusniay denudutuvoussg

e P ¥y ' a I H 2 X A a
Twnafouanas uazlnnududuveauisng ludon uoznaolsdlnhuitvgatn  Senfowdioy

AUNQUUNA A3 190 7.7

a o Yy ' 1 -
M3 7.7 wassnsuidounlasanududureassigluriunssile

ussInladny sz nummdes uisgnaelsa
ngulnf 6.31° 2.81" 9.90"
nguiinaide 14.61° 1.91° 17.11°
P- Value <0.001 <0.01 <0.001

o

winemg: *° Danuusnaedniivddyneada

141: Eshratkhah et al. (2012)

o o o a a A a
Hokmabad ez al. (2011) lAviimsfnuidmauend lewdn uazsilavewuniitefineliiaa
LY a v a o o v %’ ° ar v °
Tsawhuusnery lunseilownvesszmednsm  msndudaesni sy 150 $98t1 il
a & oA a o ° o a ¥ &4 A =
MsLNYUAYDATBLUANISY HaZARTIENMTNWAa leadan luihuy wust¥euvunfidune saf
] ] =3 J &’ =4 f A *.
wu g nithununidelungy Swaphylococcus spp. 1mx'wm‘vmmﬂnﬁuﬂm{leu‘lumuwwq‘lu
' ° o a o 3 S a aa & aa
QY Bacillus spp. Iaosmauwad lsandnfiunnfige 4,531,000 wad/iinaans aunsonudeuuaity
3 o a 4 a ao g
Corynebacterium  bovis Wagdwaumesan lawndnideofign 65,000 iad/indans asonUEe

nuaniGe Staphylococcus aureus 93915199 7.8



64

a o a a & A A ) o -
119190 7.8 'IEIJ'lﬂl‘UEl\u‘]fﬁﬁI“IfU']ﬂﬂ llﬁS‘]fNﬂ'Uﬂﬂl‘lfﬂllUﬂﬂlﬁUﬂﬂﬂiﬁﬂlﬂ?ﬂﬂﬂﬂlﬁﬂ1”ﬂ5Zﬁﬂuﬂ

e x aas nlesidud SnmFaalyndn
YUAYDAYBUUARIIENNY 4 ‘A an
NNy (Baa/MNaanns)

Staphylococcus aureus 2.95 65,000
Staphylococcus aureus+Corynebacterium bovis 11.75 156,000
Staphylococeus aureus+Streptomyces 295 98,000
Streptococcus agalactiae 5.87 136,000
Streptococcus agalactiae+Rhodococcus equi 295 110,000
Corynebacterium bovis 11.75 4,531,000
Staphylococcus saprophyticus 17.64 108,000
Staphylococcus saprophyticus+Proteus mirabilis 2.95 255,000
Staphylococcus simiulance 2.95 172,000
Staphylococus hycus 5.87 199,000
Staphylococcus epidermidis 5.87 671,000
Staphylococcus epidermidis+Micrococcus 2.95 606,000
Staphulococcus lentus 2.95 124,000
Staphylococcus intermedius 2.95 174,000
Bacillus Subtilis 11.75 367,000
Bacillus Subtilis+ Staphylococcus saprophyticus 295 23,000
Bacillus Subtilis+ Staphylococcus simiulance 295 671,000

#1301: Hokmabad et al. (2011)

Y o -9 [3

o a a & An A1 qya ¥
Dhakal (2006) l'lfal“nfl'If’l"l‘ii’fﬂ'le!'ﬁl'I‘Inl'.l‘lallclfﬁTﬂI,‘lﬂJ'lGFlﬂ llﬁ:ﬁﬁlﬂ‘llf)\‘l!‘]ﬁ‘)ll‘l]ﬂﬂﬁﬂ‘/lﬂﬂ1ﬂlﬂﬂI‘iﬂlﬁl']
o ) o & L o g o ¥ A o
unamﬁulunszuauuwuwﬁmmmﬂszmmuﬂm NIMINUAIDYINUINUNTSUDIUIU 200
o v . a A a = o " a " A ae A
AIDYUN ‘u'l.l‘leW'lztlUﬂ‘]fuﬂ‘lIE]\‘ll‘IfﬂllUﬂ'ﬂGU uammﬂzﬁmmmuwaaTmnc»m WUIUFDLUAMTEN
! = o = D e &' £y
lungu  Contagious Pathogens LSwauwadlomnfin 1,008000 wad/fadins wussuunfite
A’l‘ n' ’ . o a . T
Staphylococcus aureus wmmﬂﬁﬁuﬁlunqu Environmental Pathogens nmmuvmfﬁcnmﬂnﬂg‘lmm
S a aa voAy P A o9 - ¢
313,000 - 1,120,000 wras/iindins uaznguil liwuienuanse isturnuwadlsuiin 133,000 tag/

Hanons ANITNHA 7.9
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ATIHN 7.9 i]'lu'Juﬂ'ﬂQIG]fﬂﬂI“]f”'lﬂﬂ l!ﬁgﬁfUQﬂﬂﬂl‘Uﬂ!lUﬂﬂﬁﬂﬂﬂﬂTﬁﬂlﬂ’]uUﬂﬂ!ﬁUﬂWUllu

A LS4
AISUDUNYIIN
° ' = ° < a
- . VIUIU mmnm)mmwnniﬁmmn
BUAYSILARITY . m am .4
B (i¥an/unanns) + ﬁ?“lﬁﬂ@lﬂﬂ“'lﬂﬁﬁ?“
Contagious Pathogens
Staphylococcus aureus 8 1,008,000 + 1721
Environmental Pathogens
Staphylococcus dysgalactiae 4 1,053,000 + 1093
Escherichia coli 1 1,120,000+ 0
Staphylococcus epidermidis 30 538,000 £ 1148
Staphylococcus bovis 9 313,000 + 664
No Growth 148 133,000 + 166
1301: Dhakal (2006)
¢ ac
gunsnimazIEms

A A
R DY)
»

& . 2
1. ¥UBUANNUYD (Autoclave)

) P
WWBt%0 (Incubator)

N
e ¢Be

aUAMToU (Hot Air Oven)

et
B

9 (4

4. NADIYANI AN (Microscope)

gunsal

1. vaoanaasan3oue (Test Tube)

¥ e |- -::f A‘l’

2. windmivauomisiauaie

3. U2A Scott YUIA 2000 WadaAAs
Fouanes (Spoon) 1¥umsdnas

2
9IUINISIFO (Plate Sterile)
4 2

dWin@oidrerawna (Loop)

1939999 2 AN

b

mzxﬁwymﬁu (Bunsen Burner)
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9.

NILUDNAAYI (Syringe)

10. VIawarEAn I uIRUA28019v 1R 30 Tasans

11

. pzunsilanasananny

13, NITUONAN

[ I'd
14. weua'lon

4 &
21M1UDUINYD

- IS BT~ N Y SN

10.
11.
12
13.
14.
15.
16.

. Tryptose Blood Agar Base (Difco)
. MacConkey Agar Base (Difco)

. Simmons Citrate Agar (Difco)

. Urea (Base) (Merck)

. SIM Medium (Difco)

Triptone (Merck)

. L-Lysine  Monohydrochloride (1%) (Fluka)
. Esculin (Fluka)

MRVP (Scharlau)

Trehalose Dehydrate (Fluka)

Maltose Monohydrate (Sigma)

Arabinose (Sigma)

Mannitol Salt Agar (Difco)

Triple Sugar Iron (Difco)
Oxidation-Fermentation Fluid Medium (Scharlau)
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Mathematical Models of The Lactation Curve to Monthly Records of Milk
Production of Marrah Buffzle in Thailand

T. Kanloung®, R. Hengptrakunsin®, D. Taemchiny' and F. Tavitchasri'

*King Mongut's [nstituts of Technology Ladkrabang, Prince of Chumphon Cawmpus,
Chumphen £6160, Thailand: *Munah Daury Company Limated, Plangyas, Chachoengsas
24190, Thailund
Correspandsng ecnl; thiamphop@gmail.com

ABSTRACT

Four standard lactation curve mathemotical maedels {Incomplete gamma, Inverse quadratic
polysomial and Polynominl regrestion) were nsed o predict typical dairy buffelo lactation
derived as the nwverage dairy milk vield of monthly receeds in Murmh baffaloes, The average
milk vield were predicted with a low - medinm degres of acepracy (R = 0.243-0.246) by alf
mathematical models. Tho test fit was obtained @ith Inverse gpadeatic pobynormal which was
only elightty better than that of Polynomial repression, Incomplete gamma, Mixed tog 2ud
Expocential.
Ky Words: Mathematical modzl, Lactation carve, Mucrsh buffaloe, Thailamd
INTRODUCTION
Ths matheroatical model repeesentation of milk peaduction provides summary snfonmation
ahout eow praduction, which is oo efficient too} for msanagement and breeding decision. The
mothematical mode] abmed to 6t lactetion curve 1o dsiry cattle for to describing the
pheaomencn. The mathemnatical ol 15 Tepresented by an analytical funetioa of time:
¥y = J(1)whare ¥y is the daily milk produstion recorded st time | (Macciotta et 8, 2011;
Wood's, 1967) model or Incomplete Gamma (WD) has been vsed in mest popular lactation
curve studies such as Kitpipit o al. (2008); Lundete-Cassillejos and Gallege (2000} Cattillo
(2002). The most suitable model was identified on the basis of the highess vatue of the
opefficient of determination (R value) (Dongre et al., 2042). The objective of this study was
1o compare the suitability of WD, IQP, WIL. and AS mode] to the factation «data of Murrsh
buelfatons.
MATERIALS AND METHODS
Monihky milk yield of 72 records of Murrab buffaloes by Marmk Datry Comopany Limited,
Chuchoengsas province Thailand, only ane insensive baffelo furm produces dairy product
from twser, swamp and crossbreed buffzloes. Four methematical muodeis were used 1o
cvaluation Isctation curve by EROC NLIN of SAS program und estimated all actation curves
paramcters. The mathetaticn) modeds were duscribed by the following formulas:
I. bxomplete grmenn (WD) (Weed, 1967)

Y{ "albc Ford

1. lnverse quadrtc pelynomial (IQP) (Yadav et sl, 1977)
Ylza+be ! +a

3. Exponentizl (WIL) (\Wilmutk, 1987)
Ymatbe™ +or

a4 Polynonsisl regression [AS) (Ah and Schacfter, 1987}

T T
Hoowrdee e o 1 Mk
Weze oo menthly pulk vield of patfslo i month, 3, ¢ dd are pacameters o b
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RESULTS AND MSCUSSION

Four mathematical models were fitted with 79 monthly milk records form lactating Murrah
buffalo cows. ‘The extimated lactatons curve parameters and cosfficient of determination (R
by WD, D, WIL und AS sre in Trole t

Tebte 1. [actatran derve parameters and coefficient of dutes parasion for haffererm muthemotical
p

enoclel o
Mathematica) Paromsters . r
modsl o b 5 d
WD 5592 0376 0.058 - 0245
QP 6475 0915 -0.393 - D.246
WIL 14.962 £5.617 -0.798 - 0.243
AS 5319 -0),561 45 493 0.345

The resutes foand that R? range from 0,243 t 0.246. It seemed to be litlle difference among
mathemetice] models. The actual and prodicted Tactation curves fitted form for mathemarical
models were presented in Figure b

575
sl
" S‘fé waIATA
B 475 - —a— WD
=
3 4P
B33 ——WIL
= 3.%2':5’
| = z.ﬁ —=~AS
215
3

Figure 1. The sctigl and p&'edicttd. laczation curves fitted fosen For sathemuticsl modals

Ranking mathematicsl model akility to dessnbe lactation curve form the worst tw the best
were JQP, WD, AS and WIL. respectively. These results were different from Catillo et 2l
(2002) who reporied that AS (R™=0,09} was the most suitable model fur describing the
lactation cocve of Hatian water buffaloes. The potential of mathematical mode! fining
depended on the data collection Dterval end variation  between baffaloes (Kitpipit « al,
2008). .

There are many factors which affected the shape of lactation corve: genetic factors (species,
bresd, penetic basis) and pon-genetic factors (year and season of ezlving, age ot calviog,
exvis otnend et health stztus) {Borghese ot al, 2013).

CONCLUSION

In coaciusion, despite the quite she sxme of result, Inverse quadratze pntynarmist (I07) moadel
gave the bese T wsth o 27 value,

98



Faavwinalit Liessot b Phocturrinn e 2hoe P twcstor 2f
Flwd Satrar by, Fabivy Gaarat Zirsineas ot Climanr Okerge

REFERENCES

Ali, T.E. and L.R. Schaeffer. 1987 Accounting for covariance smonge tast dxy milk yields in
dairy cows Can J. Anim, Sci. 67: 637-644.

Barghexe, A, C. Boseth and R Rosati 2013, Lacttion corve mnd miitk fiow. Buffalo Bolletin,
32Spccanl [ssue); 334350,

Catillo, G., Macciottn, MLP.P Carretta, A, and Cappio-Borluw, A 2002, Effects of oge and
calving xeasta an tattation curves of mslb prodisetion imits in Italinn water brfaloes. |,
Dairy Sei. B5: 1298-1306,

Dongre, V. R.E. Gandh and A, Singh. 2012, Comparison of differsnt lactation curve models
1 Sshiwal cows Turk T, Vet Anim. Sci 36(6): 723-726.

Kitpipit, W., P. Sopannarath, 5. Boaban and 8. Tumwasoen 2098, Comparison of five
msthematical functions for prediction af monthly yield m Thai sultibreed dairy ostile
populntian, Kasstsact J. (Nat. 8.y 42: 245-235

Landete-Cattillejes, T. ond L. Gallego, 200D, Technical note: The ability of mathematical
mxdels to degeribe the shaps of lactation curves. 1, Anim, Sci, 78: 3000-3013.

Maccionts, N.P.P.. C. Imawro, 8P.G. Ressu, R Steri end G. Pulma. 2011, The matvemsticsl
description of Inctation curves an dairy cattle, Tral. 1. Animy, Sci. 10(51% 213-223.

Wilmak, LB.M. 1987, Adjustment of test day milk, it and profezn vield for aom Stasoy and
soge of laceation, Livest. Prod. Sce. 168: 335348,

Wouod PP, 1567, Alpebrawe tmodsd of the lactarion aurve in conle. Naturs, 216: 164~ 165,

Yadwv, M.C., B.G. Katpot, s0d SN Kaushik. §977. Componetit of inverse polmomial
function of lactation curve, gnd Uactars affecbng them in Hariagn apd iis Friesion
crovszes. Indaan J. Anim. Sci. 47; 777-781

99



100

Susluirbiv Lrverstoch Pradu, b o the Perspeclive of
Tard Facurity, ihicy Geratic Resouircas, and Climate Change

-

Proceedings
Full Papers

LU L& Movember 2615, Yoyyakarta, IMDOMERA

Yt & £

kl‘

5 s [ VAL S R

The 16" RRAP Congress

NN




101

iy -y {45 e

SUSTAINABLE LIVESTOCK PRODUCTION IN THE
PRESPECTIVE OF FOOD SECURITY, POLICY, GENETIC
RESQURCES, AND CLIMATE CHANGE

PROCEEDINGS
FULL PAPERS

Editors;

Subandriyo
Kusmartono
Krishna Agung Santosa
Edi Kumiapto
Apgung Purnomoadi
Akhmad Sediq
Komang G. Wiryawan
Siti Darodjah
Ismeth Inouno
Darmono
Atien Priyanti
Peter Wynn
Jian Lin Han
Jik Tay-Hsu
Zulkifti Idrus

The 16" AAAP Congress




Cataloguing-in-Publication Data

The 16® Asian-Australasian Associations of Animal Production Socities
Proceedings Full Papers

Sustainable Livestock Production in the Perspective of

Food Security, Policy, Genetic Resources, and Climate Change

10-14 November 2014, Yogyakarta, Indonesia / editors Subandriyo et al;
2825 prill;; 21 x 29,7 cm

Organized by Indonesian Society of Animal Sciences

In Collaboration with Ministry of Agriculture

Facuity of Animal Sciences Universitas Gadjah Mada

ISBN 978-602-8475-87-7

1. Livestock 2. Food Security 3. Policy

4. Genetic Resources 5. Climate Change

1. Title H. Subandnyo

102



P

A 636D

A6G43 D

A 669 TP

ATLIKR

AT TH

AT (D

ATRTH
ATHTH

A THR D

ARSID

ABE6JP

~Evige

ﬁ ey ‘u':." T ,;‘, 2 3 Sy \.z’(
R N AR 1\ I s 2 b g

Frasestiale af tie Y ALY Aoty Srience Comprenr Pel &
N2 Nesretter 2924, Sialinb Moda Peinirspe Yupantaro, Sedaser’s

--h ‘,a, ’.?"}1"

Thq: angtarv-pr:caﬁr. Pof-n:vc Trs.n..cn plum Foctar 1 (Pnl!,:mi}
Exan 3 Gene Polymorphism in Holstein Fesian Cattle Using
PCR-RFLP

Anggraeni, N, T and A dnggroeni

Polymorphusm of [oeus CSNZ_67 of the P-Cascin Gene in
Helstein Fresian Cattle 81 TRIAP

£4 Asmarasari, A Anggraeni and E. Andrecx

Distribution of Sexes within the Lefl snd Right Utsrus of Japanese
Black Cows and Holstein Cows

X, Hemmi, G. Kitghara, §. Kobayasht, K, Fakuyams and S.
Kamimura

Depot Specific Protrome Bxpressians of Humwao Adipase Tizsue
Jin Toung Jeang, Sung-1l Chae and Fym-Jeong Lee

Effects of Amino Acids Supplementation on the Sperm Servival of
Cooled Boar Semen

C. Sitsikasamkit, P, Thananurak, P. Sanchaiswria end T.
Vorgpralub

(varian Follicular Dynnsmies and Progesterons Profile after Estrus
Synchranization in Indonesian Swamp Buffalo

RO. Stenturi, B. Purwartara, I Suprinma. Amrozlad P,
Siturmurang

Spme Factars Affecting Totzi Milk Yield, Porsistency and Mifk Fex
Day of Bufizlecs in Thailand

T Karloung, R Mengtrotunsin, D. Taermchuay, and P. Taviichagri
Mathematical Models of the Lactation Cizrve to Monthly Records
of Milk Production of Burrsh Suffalo in Thadand

T Kenlowng, k. Hengtrokursin, D. Taemchugy, and P. Tovitchasri
Epithelivin Cell o Vagina) Mucasal by Vagine-Smear Produsts for
Tdentification of the Gattle Estrous Cycles

Riyenta, J., Sunartodan 5. D Widyawat!

Potzncy of Twin Bali Cattle to Sugpor the Government's Program
for Million Catles in West Mosa Tengpara

Abyadu! Fitriyak end Laly Muhammad Kesip

Growth Perfarmanos of Ontbred Calves of Baluran X Banten
Swiznp Buffaloes

Lisa Praharani and Ria Suri Gail Sianaeri

Comgarison of Biopsy Methods of Bovine Embryos for Genelic
Thugaosis

Forssse (}k' o adeed T ormn Ihsrche

jaa7

1451

£455

1458

1461

1465

1469

1472

1475

MR

1433

1486

103



Proceeshegl a7 vhr 1Az8 RLEP Aoy Seigace Corgragr Pl I
J0-74 Nessmber ML Sk #aaz irreeeiy. Yogrataw, fadivant

Some Factors Affecting Total Milk Yield, Persistency and Milk Per Day of
Buifaloces in Thailand
T. Kanlowng', R. Hengteakunsin’, . Taemchuay® and P. Tavitchosri'

"Kong Mangut's Usshitute u{ Techoology Ledkmbacy, Frince of Chumphon Campus,
Chunrghon 86140, Thatand, “Murrah Dusry Compeny Limited, Plangyao, Chachpengsao

24190, Thastand,
Correspanding emanl: thismphopipzuail.com
ABSTRACT

The edjective of his study wos to find out the effects of year, season, parity and buffala type
on total itk yeld, persistency and matk per day in Murraly form of Chaclwengsao provincs,
Thailamt. Records of 338 buffaloes dusing the period of 2006-2012 were used. The totsd malk
yicdd, milk_per day wean found 0 be bigh significantly by year and btuffulo type (p<D.01).
The highesy toral milk visld and milk per day were obtained e Mursab (1,0474553.32,
4.03x1.21) followed by crossbred (Murrals X swarp) (803.43282. 49, 2.86+0.71) apd swamp
buffalo (43510527727, 2.5040.79). Saomilar resvlt was obtsined for persistency, where ouly
year, season (p<G.01) and buffsio type (p<0.05) were significant in diffcorence,
Key Words: Total milk yield, Peczistency, Mtk pee day, Buftalo

INFRODUCTION
The buffaln (Bubaluzs Rdalls) popalation in the wordd about 172 million head: Bulfaln
Populations, mostly in Asia (166472 million hrad; 96.63 percent) sod 3.747 milliop in
Africa, 3.3 mitlion in South America, 40,000 in Aostralia, and 500,000 in Earape, The Asian
regian, about 74, 8% of buffaloss zre i the Sogth, 12.8% in Eosc Asia, and 8.4% are finind in
Suwth Bast-Asis, (Cviz, 2010) The species can be divided into two types, the river and
swamp buffalo. The river buffaloss mxnly in Indis, Pakistan, Bangladzsh, S1t Lanka, Napal,
and are primarily used for milk production, but are also used for meat production and for
draught, The swatmp buffzloes are common seen in China, Thaitand, Philippincs, Laos,
Camsbodis, Viemeam, Indonesin, Malaysin and Myarmar, and are premerily vied for deaught,
bat 2ne also wsed for teat and mitk prodaction. In some case, the zwamp bufiploss ave
transformed a draft enmal o producer of milk and meat by crossbresd with fver buffalo
The two types me produce progeny <with 49 chromosotoegs, and male progeny have some
fertitity problems while female progeny kave longes calving imtervals in case backeross.
{Pasha and Flayat, 2012)

In Thailand, valy one intensive buffslo farm produces dairy product from rives, swamp and
crossbeed baffaloes. The objective of this shxdy wis 1o urvestigate the effect of year, season,
parity #nd buffslo fypz on tetal milk wield, persistency and milk per day in Morrab famm of
Chachoengsan province, Thulasd.

MATERIALS AND METHODS

The dairy bulfale fanm w0 this study 1n Chachotagsso provinee, Eastem Thailand and has a
tocad 551 Murmsh, swomp znd crocsbred buffaloes. The dzia of milk production were
collected betwreen the vear 20067012, Those buffaloes which ape not completed 90 ditys of
factation were not ncduding in the anabysiz so achizl secords were 388, The data were
groupzd according to yum, season, parity und buffalo typs o quantify thew effects an milk
production. Year was gronpal as 1Yem 2006 1o 2012 arnd seasom were grovped according to

winter (November  February), sumima 1240aeh funel amg oo s vduly Dotebert T sty
the cifect of yene al calvinmg, scoson of Cuwry, prnie ard b oo ype oa produetion, wi
total mulx acld, persigiency and pels per day the lbaaoen i, e ford

Auy
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ro S = A yean T season , ok porityl - ipel t ik,
Pifer - tota) itk yield of buffala in i year i season ¥ parity and w1 types
year, - effect of i year (=200, 2007, 2D, ..., 2012}
geasuny, - offect of J® suesan tj=1, 2 and 31
parity, - effset of K panuy (e=1,2,3. | 8)
type: - effect of % budTalo type (I=Murreh, gwarmp and erpssbred)
ﬂm". - Tﬂnﬁcﬁ’n errisy Nm {’G. 0’3)

RESULTS AND IISCUSSION

The oveyall means of different taits viz. taral mulk yield, persistency and mulk per day which
obaaingd from analysis of day in milk are present i Table 1. 0t can bz seea that 12.16%

buffaloes resmaseed in milk up 1o 189 days (6 monthe), while 14.51%, 139734, 7.07%, 6.90%
and 3.44% buffalocs had a day in mitk of 181-240, 241-300, 301-360, 361420 and 2421

days, respeotively.

Table L Averape tote] milk Yield, prrsistensy end sislk per day to different day i railk

D=y i y \ WMezn + 5D

miay  eeerd Prequeney e gy Persistency (dayy Mk per day (ke)

<60 164 2076 SE.040254. 116 75.140L1 5854 2005+1 339
H1-120 67 12.16 2413201 14.376 9022313 159 2.4673%1 161
121~18D 57 12.18 515.406+219.354 150,219212,502 343320 424
181-240 20 [4.51 TO0925£299.713 240488417343 3,752,346
241-30 17 13.97 P64 AEI2208945  IMS55BE16.624 3.93141.042
301-360 39 1.07 1,327.588£372.205  328.5313¢15.541 A QT L 089
36420 38 £.90 1EILITHSIRNES 301 42Ix15.996 4.12620 859

42l 19 144 1,.966.6095417.961  443.684420.882 44280 295

The total milk yield, pecsistency and milk per dny of buffaloes per year ave given an Table 2
Thert ure stgnificant in total milk yield, persistency and oilk per day. The <ifferences are
most noticeable tn difference 10 improvernest in ovzrall herd nod feeding management and
improved peneties.
Yahle 2. Totsl il yiehd perssigncy snd milk per duy of buffala cowy otr ealving year

Year Roeord Teea) enilk yield {kp) Perasteacy (day) YAilk par day {kp)
2005 3 364 909+ 156,076 1535642230, 294™ 3.2880,357%
006 18 1.280.325¢142,500F  233.700a27.722% 4.33720,326"
007 45 452,633 0797 131.900200068¢ 1470247

2008 ‘H 68763 1297 860 157 537219 Baz* 3.22520.222"

2009 7 599.825L04 15 193 2054 [ 3407 343440237

0 55 703 82503190 T16.6L3%18.00 1 3.06320.213%
1011 2 H50.476287,963" 24.450516,106* 279950 18%°

012 40 437.0B0:84 223° 114 0584163308 337080192

abc.d: within cows, means witk different mperteripts SilToe agmiicesly (F < 1.03)

The effect of calving seasea on pessistency wag found to be simificant (p<0.03) but not an
total milk yield and otk per day, The winter calves were observed to reach the persistency in
a fongee than the others (p<0.05) However, different benween boffalges calving in surnmer

andd rainy season was ool statistically significant (Table 3).

Table 3. Effcet of calving srason on total milk yishd, persisteagy nad milk per day of buflalo qows

Seazm Reeord Vot mil peld (kg) Pergistency (day} Mk per day (k)

“Wiater 1Y 5153124 &1 R TR y 3338 0%

Hummer i Gy U 1 BRI LRl aup )t e PWT A DnEt

Hay bt SIS BOANAN K _1BOGKRE1A 3230 _MEL s
sh wathei raws miesans et Sal Toownt sapefat rs o e oo Parwry i Do
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Tha data rotal milk yield, persistency and milk per day duusig different pamry jine present in
Tahle A. The witk per day was significant higher in the 2%, 3%, 4% and 5 parity than the mik
per day m the first parity (p<0.05). Aecv:ding 1o .»\{ml ol .:! ("00?1 Flores et al. (ZD0T) zna
Pwrr et al. {Z052), the milk yizid was fowest in the [ party and was different becween 2%
to 5" panty.

Table 4, Effect of partty on total milk yickd, pergistency asil mlk per day of boffzlo cows

Parity Reocond Totalmilk yield {kg)  Persistency {day) Milk_per day (kg)

1 123 72T 407£51 A5 21774580 951 308140117
2 104 707.541£59.965" 206.1TE+] L447" 1.48720,137¢
3 72 TED.8956273 )% 201 .661+14.255" 1.47140.167°
4 42 689.01 7489 578 VIR I T A6 1.5R340.205"
5 26 42 53742130738 159.739£21 497" 3 G650 153"
& 12 7048042 151 607 1912824729 432" 35404047
7 7 $79.4474195 593" 143,47R£37.571% 3,305,445

3 2 446,21 62348, 06" 221621257 606" _ z.ﬂm_‘wr‘*

ab.e within rows, means with dilferen superseripts diffes sizmaficintty fp <005}

The bufialo type had a significant effect (p<0.05) on totel milk yield, petsistency and mitk
per day (Table 5. Musah buffaloss showed the highest snd swamp tuffaloes showed the
lereest total mitk yigld, prrsistency and milk per day.

Tuble 5. Effect ai tmffalc- type an total seilX ylebd, persistency and milk per day of lmfralo novws
“Type Tolal wulk yield Persisteney (dny

hucrah 234 1,047 £08%60.332° Me03Hi).7128

Swanp B2 373642420 728 14),426215.672° 2.589+0.1 04"

Lrogsined 22 644, 15241 37 450° 153.638:26.684° 3.390440 52"
a.bc: within tows, means with dilfevent superseripts Gilfer gipaificessly (p < A05}

Accarding to Yanrg et al. {2003) snd Croz (2009), the Fy crossed of swamp buffalo with

Murrab breed increase in milk yiedd, kactation length and average milk yield per day.
CONCLUSION

It iz concluded dat calvmy vesr and buffslo npe sigmficantly affected ot mulkc yield,

persisteney and milk gor day, However, paeity snd calving season did not affecs the total m:ik
yield,
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Prevalence of Mastitis Pathogens in Murrah Buffaloss

D.Taernchumy™, S.Viriyarampal, P Tavitchasei' and H Sayan'
'King Monpkut*s lrstitite of Technology Ladkrabang, Prinoe pff Chumphon Campug,
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Medicine, Kasttsas University, Kamphaengsaen {ampus, Nakhon-Pathom, Thajland
Correspomiting email: dtecmchuayi@pmail.com

ABSTRACT

Mastitss is a0 economic boss disease botl in dairy cows end bufislaes. The aim of current
study was fo assess subclinical mastitis snd determined the bactertal ceuces of subciinical
mastitis it Murrah foffaloss A oss sectingal stuely wars condnoted on b totsl of thirty
Murrah buffalocs in Mureal! Farm which one of dairybulfale ferm in Thailand. The
datrybueffaloes were tosted by Colifornia Maginis Test (CMT) for dstextson of subclinical
case. Drpanisms were identificd based on colony charncteristic, Gram's stuning and
biochemical tests. On CM'T, subclinical mastitis was 33.33% (n=30) ane 14.95% {n=107) in
dsirybndBzlo and quorter basis, respectively.  Identification bacterial culture showed seventy
five izolatas of mine penera ie. Stapkylococei, Streptoroce, Coryrebarterium, Klebsiella,
Nisserin, Micracoecus, Lactococeus. Acingtobacter and Citrobooter speeacs. The highest
prevalence was Compnebacterinm (29.33%), Stapiplocecens aureus (17.33%}, Srepiococeso
wberis  (10.66%), Staphmiseorcus epideroidiy  (3.00%), Staphpiococcus haemalylicus
(8.00%), Swphylococens chromaogenes (6.663%), Micrococeus (5.33%), Kebsiellapneumonin
(266%), Nisserin (2.66%), Lachcoccus (2.66%), Acimatobacter (2.06%), Stphplococo
(2.66%) and Cirmbmceer (1.33%)

Key Words: Subclinical mastits, Murmh buffalo, Celifarsa Masihis Tess
INTROBUCTION

Mastitis is a costly disease both indalry cows ond buffloss. The disense damaged milk
producing tissues of the mammary pland which caused by becteriz pathogens and induce
inllammation of the thammary gland leading to clicreased milk vield and bnpeinsd mitk
composition (Haormon, 1996).Mastitis also resalts ia a redvction in synthesis of tw main
components of milk, such as lactose, mitk fir, solids not Bt and casedn [(NMC, J996) and
canscd to increase o milk somatic cell connt (Foesbacker af., 2009). Chemges in milk
camposifion tmpair coagulating, cheese yicld and tead 1o poor quality cheoss (Tripaldict at,
211 ). Rubelinicn) mastitis ks an important more than cligieal mesiitis because it shows na
visibbe changes in the milk or the udder but decreassd in milk yicld arxd bseteria are peesented
m mestitls milk (Brskine, XN California Mastalss Test (CMT} js & screening method for
agsess subclinical mastitis in dairy buffzlo famm (Kharal and Pandit, 2013). So, identification
bacterial cultare is cojouleted provaleace of mastitis pathogen which interest in treatment and
furm management. In the present study, incidence of subclinical mastitis was aseeys in dairy
buffalo m Murrah farm and determined the bacterial esuses of sbclinical mastifis in Murrah
buffalozs.

MATERIALS AND METHODS

Milk sample wees collested i tharty dairy buffaloes fiom Mumah fams in Chachoenpsao
proviece. Al the farm, the Califormia Mastitis Test TCMT) was nged to sereening the quarters
of the udder and the resulls were classified by CMT soore which Somutic Cell Couns (SCCy
estizmation (Table 1.). One hundred and seven milk samples were collected from quarters by
aseptic techmiquee. Those samples wire numbered and macked a¢ right front, right hind, lafl
Gont and left bind. Baclerial identification was performed according 1o Oshaldiston (1973).
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one micraditers of milk sarsple was streak on blood agxe plates and MacConkey's agar plates.
Platcs were incubated a1 37 °C for 24 to 4 h

Tablel CMT soore 2nd extimntionof Sematic Cell Caunt

CMT Scorg - Somtic cells leve] fosdl'mi)
0 (Nepatsve) < Xin,e0n
Trace 150,000 - 500,000
o 400,000 - 1,500,000
+2 300,000 - 5,000,000
+3 > 5,008.000

Cabonies were identified op the basis of colony characheristic, gram gtsin, marphotogy,
bemolysis patterns and the neibers of cach coloty fype were recorded. Sclecled colonies
wiere sabeultured on blood agar plates and MacConkey s agae plates, and incubated ar 37 00
for 24 40 48 h. to obteip puos eultarcs. Catsiase production was tested fir gram positive
cocch. (irm negative isodates wers jdontified by cabany mosphology, grom stamenyg, oxidase
and Bicehemival reaction tost ob MeeConkey ' agar plates

RESULTS AND DISCUSSION

Prevalence of subelinical mastitis on CMT basis was 33.13% (tr30) =ndt 14.95%% (n=107) in
dairy buffalo end quarter basis, respectively Ideatifiention bacterial clbure showed seventy
five isolates of nine genera ie. Staphviococcs, Strepiocacci, Corymebacterium, Kicbsielia,
Niggeria. Micrococous, Lactococcar, Acinetobacser end Citrobncter speeics. The prevalence
of mastitis pathmgen was Corpnebocterinm (29.33%), Steplrlececnies pureus (17.33%),
Sireptococcus whers {HO.66%5), Staphylococcur  epidermidis (B.00P4), Sraphvivcoccus
kaewmalyticis  (3.00%), Srophwocreens chromopenes  {6.66%), Micrororons {5.33%),
Kietsiellopnenmoniar (2.66%), Nisseria (2.65%), Lastecoceuy (2.65%), Actosiobocter
(2.66%), Stapitplococei (2.66%) end Clrrobacter (1.33%XTablke 2.). Aller af. (201 13 showed
that the kighest prevalencs 28.32% of Staplylocoser,

Table 2. leolated mastitis pathepens roen mitk beflo quartet

Isolaied bagteria Number of lenlated Percentyge a3
Corynebactwvium 23 3.3
Staphyiococtis ameos i3 17.33
Strepavcocrus aberis 8 10.65
Stephplececour epidermides f 00
Staplplocoects huemalysicus ] &00
Saphylsecoceur chromogenes 5 666
Micraraccus 4 5.33
KivbaisHapneumoning 2 156
Misgorin e .56
Locrovveens 2 260
Acinziobnctes 2 2.65
Seaphyinconss Z 2.66
Cifrobacter i 1.33
Tetal 75 [15Y

Chavost and Husaini (2012) shuwed that 95% of quarters had subclinical mastisis on the
CMT basis. The bacterin] isolated indsiry buffoloes &5 sieniter lo other studies ia <ther
sounines.  Buffaloes have greater risk of mastitis such g5 the nddor i more pendulous and
feat longer as compare dairy catle However, the most soaked in muddy place wers the
behnvior of buffale which the bacterial invasive o the teal caral {Fagiole and Lai, 2007),
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CONCLUSION

The dairy buffalocs were tested by Culifornta Mastitis Test (CMT) for detection of
subclisical case. The mastitis pathogens were identified based on colony charaetecistic,
Gram's stzining and buochemical tests, Subclinical mastitis was Found higher in late lactation
stage compars o carly lactzsion. The farm manngement is a pood method for preventing the
disease. Fac exzmple, milk hygiene, wdder health mansjemani end mutritional managEtiend,
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Effects of Prolactin Marker on Milk Production Traits
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ABSTRACT

Prolactin (PRL) is a polypeptids hormone with imuliple Fection such ss reproduction,
tactation amd imowioe fanction. The associstion of single rmeleotide palymerphism in the
PRL geae with milk production traits is on importans topic in milk pradoction. The Purposes
ofthis study wero todetermine polymorphism 2t the prolactinlocus using polymicraze chain
reaction-restriction frogment length polymosphisen (PCR.RFLY) and w0 cvaluate the
astocistion of PRI masker with mailk preduction traits in 44 females of Mutrah buffalo in
Thailand. The amplified fragments of grolactin (294 bp) were digested with Ksal restriction
empyme. Amplificstion of the PCR-RFLP method revesled wat sl] buffalo snimals
determincd i this study ore genotyped s GG homozypous genotype. The monarnarphism
for GG PRL gene observed in afl the samples of Musrah buffalo resuhted in ansuccoszf
cvaluntionof the associntion botween PRL merkes with milk production trits, The geemge
mil¥ yield (kg), @ contemt (%), and peotsin coment (%3] were 944,39, 4,10 and 4.24,
tegpecively,

Key Words: Prelactin, Mitk production, Mamsabbuffals, PCRBFLY

INTRODUCTION

Profectin (PRL), the anterior pimitory polypegtide hormone, plays an mmpostant role for
masmsary gland developmeot {memepcncsis), milk secection tnjtiztion, mamtenance of
lactstion (galactopoiesis) (He et ul., 2006), Inctogenesis and the expression of mitk protein
genes (Horseman ot ol., 1997} The treamtion of G into A o position 8398 of PRL gene
treates & wslsiction site for Rsal endonuclease {thman et al, 2011). Digestion of the PCR
product (294 bp) with fsa) resulled in two resiriction frapmems of (62 and 132 bp for AA
homozypotes, onc cut original fragmext of 294 bp for GG homozypotrs and all throe
fragments for AG heterozypotes (Brym ot al, 2005: Mehmannavaz ot l,, 2009). The allslic
zubstitution effect was siguificant for milk and protein yicld infemales of Egyptian buffzlg
(Othman ct al, 2011), Black and White cows {Brym ¢t al, 2005), iranian Holstsin bulls
(Mchmannavaz ¢ al., 2009), Mortebeliznd cows {Ghasemi o &l., 2009} and Czoch Fleckvich
cartle (Boleckovn et ol, 2012). Thaitand iz in the baginning slages of river buffalo Farming
for daity production and the important rofe of the prolactin o milk peoduction, therefure, the
cbjectives of this amdy were tudetermine polymorphism st the prolactinlocns uamg
polymerase chain reaction-restriction fragment lengih pelymurphism (PCR-RFLP) and to
evaluate ¢he assaciation between PRL morker with milk produstion raits mMurrah baffalo of
Thaikznd.

MATERIALS AND METHODS

The analysis of prolactin marker associated with milk production trits was performed on
8 total of 44 female Mutrzh buffsloes from Murrah farm in Chachoengsao province,
Thailend. The geaomae DNA was extmeted fiom blnod sample of cach animsl according
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W a modificd DNA extraction methad from Wang ot al. {(1$94). All semples. were
genotyped by means of PCR-RFLP and sequencing The amplification reaction was
performed i 2 firal volume of 100 1 conitaining &5 pl of distilied water, 20 pl of $x
Pingion HF buffer contains 7.5 mM MEgCly, 2 pl of (0 mMANTP, 1 p! af each forward
and reverse primer [forwand; S -CCAAATCCACTGAATTATGCTT-3' and reverse: S°.
ACAGAAATCACCTCTCTCATTCA 3 {(Brym et al, 200}, ¢ pt of Phusion Hot Stant
HDNA polymerase (Thermo scientifiz] and 10 il of DNA template. The POR wis razried
out in a PTC.200 Peltisr Tharmal Cyclar machime (MJ Research) using the following
conditions which were 98°C (30 ¢) for initia) deraturation, 98°C (10 5) for denaturation,
57°C (30 s} for annealing, and 72°C (3D s) for extcasion, with te 1ara] of 40 cycles and
TX°C (5 min) for the final extensian. Ethidium bromide stained DNA frapmenmts were
visuatized om 1.5% agarose gels (o (ot the ermplification success, Five microliter alwiols
of the emplified fragmemt of proluctin were digested with | pJ of FastDigestRsal
restriction enzyme (Thermo seieatife), 1.5 pt of 10x FastDigest Buffer and 7.5 i of
distifled water. The reoction mixture was meubated mt 37 °C for 2 h. Digesticn products
were separated by etectrophoresis on 2.5% agsrose gels and stined with ethidiem
bromide. The bands were visoalized under uitraviolet light. The PCR products wers
sequenced by sutoscquencing en the ABI Chromatogram by the 1™ BASE DNA
stquencing servioes. The nucleotide squences were aligned with the sequences from
GeoBank wsing BLAST Assambled RefSeq Genomes and BioEdit vessien 7.0.5.2 (1999).
Datz on milk predusction tits, averipe milk yield (kg), fat cootent (%) and protein
cardent (%), #¢me obinined from breeding documentation svailable from owners of the
buffaloes.

RESULTS AND DISCUSSION

The genetic polymorphism of prolzciin (PRL) gene in Marah buffilo was determined ustng
PCR-RFLP iechnique. The spesific PCR of 2l znimal samples presented the expecied size,
294 bp{figure 1), involving the whols exon four 2nd parts of introns throe and four. Results of
PCR products were eonfinmed through the direst sequencinyg and compared witl the sequenye
from the Gendonk acceseion number JFR94307 (Bubahustnbedis protactin (PRL) genr, exan 3
and parnttal ods, 9954 identitics).

Digestion of the 204 bp PCR amplificd Fragments with Rea! resulied in one cut original
fragment of 294 bp(figure 2). All animats cxoamined in this study are genatyped a5 GG
homozygous gessatype. The same GG geanfyming patiem was dlso presented in af) Egvptian
buffaio breeds (ODthmae ¢ gl, 2000, Results of present sy agresment with Tabar ot st
(2010} indicated the moromorphic oatipe of ths lotus, AA genatype, from all the samples of
buffale population in Kbuzesten of fean. Conversely, Ladani e? al. (2003) reported that
geaelype AA was not detected jo Jaffarsbadi, Mehsani aod Surti buffaloes,

Previous studies also observed assorfations of the PRL-Rsal pobyasacphism effects on milk
production waits. The vesults From Othman et af, (201 i} showed shat the Egyplian buffnle
population which possessed ihe fixed G allele yielded mitk with the highest fat content other
than milk yield or milk protein content, Ghasemm ot 8l. {2009) reporied that the AA genatype
of Montebelinrd cow's viclded bgh mitk wheg compared to other proups. The polymorphés
G allele of BPRL weax abserved byBolcckova et al, (2012), The study revealed that the
genatype GG wes aseocisted with higher milk yield, which also influenced the fut vield,
proesn yield and breeding values for these trajes Different results were abtaipsd by Brym ot
Bl [2003) who detected thotBlack and White cows with penotype AG showed the highest
mily vield, whilc cows with genotypr GG showed the highest fat content. While,
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Mebmannaviz of ol (2000} showed that the G nllede was unlzvorble for milk asd protein
yigled,

tn the present sudy, te pupulation did not Follewedd-n Hardy-Weinberg eguitibrium. The
montdorphisst for G4 PRL gene observed in nll the saoupled uf Murmb beftale reaclied
ansuceessil cvaloationeol the assooistion wlbetaesn PRL marker with milk production
tratts, The nverage midk wield (kg), Fal contens (%}, antd paatein contont P4 were 944,39, 410
and 424, respectively,

Bty

Figues | PCR amplilied PRI e i Musral Suffale, Lase 1-8, T-}1} =~ 294 bp PCR products

Lang b, 12 ~ egative conerol. Lae 15 ~ GeneRuler™ 100 b plis DNA laddar
N Lo B e bl a2 ‘?ém;.f?éﬁm';f@g
Bt S0 AFE Do e

&

Figur: 2. Restiictivn medyzes of PCR nmglh fasd Sullulo PRL proeclugts Sipesed watk Beal Lane | =
GieneRulec™ 100 by olus DNA Ixlder, Lacss 2 = mgative comml, Lene 3,5,7.9, 11, 15,
15 ~undigected 398 bpPCR products Lan 260 W12 14, 16=PCR produsts digeced
with Zralshawed bomoeypous GG Beantypes

COMCLUSION

Praluctin genotyping in all samples of Murrah baffats wang PCR-RFLP mmethid penermed
294 bpfeagments u5 GG homozygaus ganatype, The ave vige itk vield (kg), fas content (354,
and proteincontent (43) vare 944,39, 4,10 and 4 &, respectively.
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