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ABSTRACT 

The aims ofthis tudy were t identify the effects ofpolym rphi m of~-lactoglob ul i ngene on milk yield and 
percentage of mi lk protein and fa t in local beep. A total number of 83 heads of lactating ewe ra i d und r n 
extensive management at ]onggol Animal Science Teaching and Research Unit (JASTRU) of the Facu lty of Animal 
Science. Bogor Agricultural UOlversiry were studied. Research activities were carried out tllrough some steps 
involving blood collection. DNA iso lation, DNA amplification and separariol1 of DNA fragments by electrophoresis 
with silver stai ning method. By u ing polymerase chain reaction (P R) then genotyped by single strand conformation 
polymorphi m technique (SSCP). itwas successfully ampli fied a fr gment length at 420 bp in ~- lac toglobuli n gene 
located on the exon 7. The lectroph re is pattern revealed 5 types of p-lactoglobulin gene and des ignated as A 
B. C, D and E types. The proport ion for those resp clive 5 type fr m th highest to the lowest were for A (27.7 \%) 
C (16.87%), D (12.05%) (10.84%) and B (9.64%) resp ctively. There were no ignificant effect fpolymorphisms 
in p-lactoglobulin gene on both miLk yie ld and quali ty in I cal h ep at JASTRU. 

Keywords : polymo-rphism. p-Lactoglobul in gene, PCR-SSCP and local sbeep 

1 TRODUCTION 

Indone ian local sheep's are economically 
importance because of their many des irable 
characters uch as to survive at low qual ity 
vegetation and to withstand seasonal shortages 
of food and water during dry season. Local heep 
in Jonggol was originally from Jonggol area 
initia lly crossed with Garut sheep and 
continuously bred under ao xtensive management 
and a natura lly selected toward hot and dry 
condition ince 1980 (JASTRU 1992). Genetic 
variation shoul d be taken into consideration in 
order to put a guidance program of geneti 
conservation for thi local sheep. 

Polymorphism of ~-lac oglobulin gene is 
valuable and well known due to its effects on 
quantitative trait and technological properties of 

milk. At DNA level, polymera e chain reaction 
(PCR)-single trand conformation polymorphism 
(SSCP) allows for imultaneou Iy typing of 
severa l allele at casein loci, a well as for 
detection of unknown polymorphism. 

In mminants, genetic variability for mil k 
protein is well known from which th variabilitY 
ha been hown to affect both milk composi tion 
and milk qual ity. Several studies have been done 
on cattle as reviewed by Braunscbweigh et al. 
(2000), whi lst the po lymorphism in ovjne milk 
protein has been less extensi ely investigated. An 
interesting and rather complex proteinpattcm w 
found in ovine milk, but a genetic control for 
polymorphism was observed only in few cases . 
GeneLic polymorphism at a protein level was 
demonstrated for ~-Iactoglobulin con isting of3 
variants of A, B and C types (Erhardt, 1989) as 
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well as for u,l -casein cons isting of 3 variants of 
A, C, WeI hID type (Chian sc et £II., ] 996). Some 
evidences have indicated that genetic variants in 
ovine affect physicocbem ical properties of milk 
(Piris i e/ al., 1999). Further. protein 
polymorphism was detected by cleclrophor sis 
methods at u .l-ca ein (Chiane e et af.. 1996). (3
casein (Jann el aI., 2002) and a 2-casein (Cbessa 
el al., 2003) . 

Among the DNA technologies. polymerase 
chain reaction-single-strand conformation 
polymorphism (SSCP) i a powerfu l tool for milk 
protein analysi , allowing for simultaneous typing 
of different alleles at O-sl -(CSNlSl). ~-CSN2), 
and K-( CSN3 ) casein loci. This method was 
successfully used for the analysis ofbovine CSN2 
(Barro 0 ef £11., 1999) and CSN3 (Prinzenberg el 
al.. 2005). The same technique was used to 
differentiate CSNIS' *B from CSNl SI *C in cattle 
(Jann el al. 2002). In sheep Bastos et al. (2001) 
u ed PCR-SSCP to analyze CSNlSl CSN2 and 
CSN3 . Polymorphic pattern wa found at fir t 
two loci. Therefore, the present study was 
designed to analyze the effeet ofpolymorpnism 
of a-lactoglobulin gene on mi lk pr duction and 
quality in local sheep under an extensive 
management at Jonggol Animal Science Teaching 
and Research Unit fann (JASTR ) ofthe Faculty 
ofAnimal Science, Bogor Agricultural University. 

MATERIAL AND METHODS 

Sample collection and DNA isolation 
A total number oflocal sbeep u ed were 83 

heads of lactating ewcs collected at Jonggol 
Animal Science Teaching and Research unit 
(JASTRU) a a Unit Fann of the Faculty of 
Animal Science Bogor Agricultural University. 
Individual milk yield was collected for 83 lactating 
ewes. Milk yield was measured 3 times a day for 
2 months of lactation period. Milk production of 
individual ewe was obtained by subtracting the 
weight ofthe lamb after 15 min pcriod ofmilking 
from pre milking previously fasted for 6 h period. 
Milk yield of individual ewe then was 
standardized to a mature equivalent production. 
Blood samples were collected randomly from all 
lactating ewes resulting for a total number of83 
ONAsamples. The genomic ONAwas extracted 
by a standard pbenol-chlorofoml protocol through 
some modification by Sarnbrook et al. (\989). 

PCR-S CP analysis 
By genotyping ~ -l actoglobu l in gene. a 

fragmenl length al 420 bp on exon 7 of CSN2 
gene in heep was ampl ified by a PCR method 
perfonned in a 12.5 it reactionmixtur containing 
1 ~ll ofONA soluti n ( 100 to ISO ng), 10 pmol of 
each primer and J )1 1 ( (00)1 M) dNTP, 1 II I (l. 
nM) MgCI2, l Ox PCR Promcga buffer 1.25 pJ 
and 0. 15 )11 super taq. The p rimers used as 
described by Kumar et al. (2006) to amplify the 
fragment. Primers used were for ward 52 
CGGGAGCCTTG GCCCT TGG 32 and 
reverse 52 CCTITGT GAGTTT GGTGT 32. 
Polymera echain reaction' provided some steps: 
denaturizing at 94°C for 5 min ; 30x cycles in 
(denaturizing at 94°C for 60 sec, annealing 56°C 
for I min. elongation noc for 2 min and fina l 
elongation 72° for7 min. SS P analysis were 
carried out as follow : 6 )11 of PCR product and 
8 )11 of denaturizing solution (0.05% xylene
yanol, 0.05% bromophenol blue and 0.02 M 

EDTA in dei ruzed fonnamide); heat denaturizing 
(95°C for 5 min) and a 15-h run (280Y, 5°C) on 
10% acrylamide : bisacrylamidegels (29: 1) with 
0.5% glycero l in 0.5x TBE buffer and silver 
staining by Tegelstrom method (L 992) to visualize 
the bands. 

Statistical design 
Data we re analyzed by a comp letely 

randomized de ign (Steel & Torrie, 1991) for 
identifying polymorphism effect of 5 alle les of 
A, B, , 0 and E types of ~-Iactoglobu lin gene 
on daily milk yield and percentage ofmilk protein 
and fat. Data ofdaily milk and percentage ofmilk 
protein and fal were collected from data recording 
at JASTRU. Mean differences were test d by 
Duncan test at a significant level of 0- = 0.05 . A 
mathematic model of completely randomized 
design was described as follows: 

y == II+T+ .. 
IJ f"4 1 1J 

Where: 
Y .. =observational value 

IJ 

)1 == mean average 
T == effect of~- Lactoglobul i n gene type-i 

J 

~ . == randomized error for a normal distribution 
IJ 

Frequency of each type of ~-lactoglobulin 
gene was calculated by frequency formulation 
(Steel &Tome, 1991) with a mathematical modeL: 
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Y =nlN 
I I 

Where: 

Y = gene fIequency of p-Iactoglobulin gene


1 

type-; 

n = Dumber of ample wi th ~- lactog lobul il 
I 

gene type-i in all population 
N = total sample from population 

Statistical ana~Y$is 
Genetic variation for each beep popUlation 

was calculated in a fom1 type of p-lactoglobulin 
gene according to Walpole (1 995): 

I 
II 

m 
Xi i =1 

N 

Where : 
Xi = gene frequency of~-Iactoglobulin gene 

typ -i 
ni = number of ample with ~-Iactoglobu lin 

gene type- i in all population 
N = tola! sample ofpopulation 

40J bp 

tOO bp ...~__________~ 

-
Figure 1. Re lil t in ampli fying /3-lactogloblllin gene 

by peR method at polyaerilamide 9 % gel 
(M: marker 100 bp DNA Ladder) 

R L:r AND Dr ClJSSIQN 

Amplification of ~-lactoglobul1n gene 
~-Iactoglobulin gene in local sheep at 

JASTRU was successfully amplified using primer 
pair as described by Kumar et al. (2006) through 
peR method . Fitting primer pairs on the 
equenccs of ~-Iactoglobulin gene on xon 7 

conducted from Bank gene X 12 17 couJd identify 
e timation on uccessfully amplified [Tagment 
length. Re ults of ~-Iactoglobulin gene in local 
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beep successfully amplified were shown in Fig 
1. 

According to Kum ar et al. (2006), the 
ampl ification of~-Iactogl ulin gene by primer 
pair from Genbank at an access ing number of 
X /281 7 succes ively resulted in a fragment length 
at 426 bp (base pair). From this research, the 
successfully amplified fragmen t I ngth of ~
lactoglobulin g ne was at 420 bp. D i tinctive 
fragment lengths of ~-Iaclog l obulin gene found 
in this research agai nst that of arrangement by 
Kumar el al. (2006) was due to the later used the 
primer pair in amplifying ~- lactoglobulin tor go u 
in India . DNA amp les u ed in thi s research 
were from sheep, therefore, dist inction in species 
and original area resulted in distinctive 
amplification products. 

Compari on on the cquence ofamino ac id 
in (3-lactoglobulin gene among cattle, heep and 
goats showed a hjgh level ofhomology (over 95%) 
and identified on ly 6 posit ions in p-Ia toglobu lin 
gene in cattle leading to disti n tion in p
lactoglobulin between sbeep and goats (Yahyaoui , 
200 I). Focu ing on sheep and goat, it ha been 
unknown yet the differences between amino acid 
sequences 10caLed in ~- lactoglobuLin gene. If there 
are distinctively different amino acid sequence 
between sheep and goats they might c use 
distinctivenes of amplification product. Fig 2 
showed the position ofprimer pair ofAF 25 and 
26 on the sequence in p-Iactoglobul in in heep. 

Annealing temperature u ed in this research 
was 62"C. Annealing temperature was a range of 
temperature to lead primer complementing into 
DNA genome. Kumar et al. (2006) and Agung 
(2007) did the researches to amp lify ~ 

lactoglobulin gene at an anneal ing temperature 
of 65 uC . Though there was a distinctive ly 
annealing temperature in amplifyi n g ~

lactoglobulin gene in this research again 1 the 
former two, it would be no matter as 13 
lactoglobulin gene on exon 7 being the target of 
this research Wa'; still successfilUy amplifi d . The 
annealing temperature for amplification proce s 
is very ubstantial due to the process of 
Jengthenjng DNA initially started from primer 
(Muladno,2002). 

Percentage of the achievement ofampiified 
13- lactoglobulin gene wa about 77% or equal to 
64 sample ucce sfully amplified from the total 
numbe r of 83 samples. Less successfully 
amplifying DNA was likely because both attaining 
primer improperly leading to in vitro multiplication 
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.51 61 taa'Jgggagg ct a gcgg tcc t t etce cgag ga ggggct g t c ctgga acca 
52 1 1 ccagccatgg agagg c t '1g c aagggte t gg e ggtgccce aggaatcaca 

FOIWard PrilB!or 
5 261 ggggggcce c at gtc catt t cagggcccqq (].aqcc"ttqqa ~t cc tc tq(].t;[ 
53 1 gac aga cgac gt eaeca e cg a t c aggggga ctag '51agg gacc c ,:~ c cccce 

53 6 1 ccaggaetgc agtc aceet t c ctgggacce aggcccet c c a ggecc ctcc 
5411 t9g'lge c e t gc tet gggca gc t t.ct c c t t c:aeeaa t aaa ggcataaaec 
5461 t g t getctcc ct tct g a g tc tttget '=.fgac gacgggcagg gggtggagaa 
55 1 1 gtggtgg gga gggagtc tgg etc:agaggat gacagcgggg ctggga t eea 
5561 99gc'ltc tgc a t e a c agtGt t gtgaeaaet gg gggeceac ac a cateact 
5611 gc ggc tc t t t gaaaett tca ggaae c agg '=.f a g gga ctcgg catJa gac:a tc 

RM>"'erse Primer 
56 6 1 t gccagtt c:a c t tggagtg t tcag tcaaca cccaaac t;c(]. acaaa(].iJ.8- c a 
571 1 gaaagtggaa a a t ggc t gt c: tetta'ltcta ataa a tatt g at at gaaact 
576 1 caagt tg ctG atgga tcaat a t gc c t t ta t gate c: gee a geeae t ac t g 

Figure 2. The posilion of primer pa ir ofAF 25 an<l26 (underlin d) in the sequence of ~- lactogJobulin gene 
on exon 7 in sheep (Source: www.ncbi.nlm.nih.go . acce, sion number X! 28 17, Harri el ul. , 1988) 

occurred ineffectively and extracting method 
unfavorably resulting fo r hig hl y . potted 
substances . Succeeding in amplifying DNA, 
however, wa detennint:d by many fac tor sueh 
as c ncentration of DNA samples, polymerase 
tag, dinucleotide, ion Mg, buffer and primer. 
Moreover, heparin might be another eliminating 
factor during a mUltiplication process (Lestari, 
200 I ). It wa noted that by adding beparin up to 
0.4 glml was able to decreas enzyme activity 
of polymerase tag by 60%. Various actors 
influence the re ult through PCR-SSCP method 
namely fragmen t length 0 DNA, temperature 
acrylamide concentration ratio between 
acrylamide and bisacrylamide and purity ofONA 
sample. 

Fragment length 
~ - Iactoglobulin gene re li lted from tbe 

amplification in this re earch had a fragment 
length at 420 bp. According to Hayashi (1 99 1) 
that ensitivity from PCR-SSCP method was 99% 
for that ofDNA fragment length arollnd 100-300 
bp and 89% for DNA fragment length around 
300-400 bp. As de cribed previously, the 
fragment length for the resul ting ampl ification in 
this research was at 420 bp, hence an accurate 
approach fo r PCR-SSCP wa estimated 
approximately 89%. 

Temperature 
Electrophoresis temperature was carried 

ou t in a refrigerator at a temperature 4"C . 
Con tant temperature strongly affect on both 
clarity and sharpness of resulted banding strand 
(Bastos e/ aI., 200 1). Ifelectrophoresi wa done 
under a ro m temperature, adding glycerol was 
necessary for keeping sta Ie temperature. 
Electrophoresi in this research was done in a 
refrigerator under a re latively cons tant 
temperature at 4°C in tead of no necessarily 
adding glycerol. 

Acrylamide concentration 
Concentration of acrylamide gel had an 

effect on detecting variation in SSCP. A lower 
acrylamide concentration re ulted in a softer and 
more sensitive gel in detecting variation (Hay hi, 
1991). Barroso et al. (1999) found the be t 
condition by u ing acrylamide concentration of 
17% . Agung (2007) did use acrylam ide 
concentration for 12%, while Ceriotti ef al . (2004) 
used acrylam ide cone ntral ion for 9.25 %. 
Acrylamide concentration used in this research 
was for 8% (29: 1) and 9% (59: 1). By using 
dissimilar concentration in this research resulted 
in no diITerences in detection, but it . pent more 
cost. 
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Compos ition between acrylamide and 
bi acrylamide 

Composition in using acrylamide and 
bi acry\amide wi ll affect on the matrix wid th 
pas. ing through by DNA single p robe. Barroso 
et at. (1999) conducted the ra tio of 100: I to 
remain the best condition of gel. Ceriotti el al. 
(2004) applied the ratio of 29: I , whilst Agung 
(2007) applied the ratio of 59: I. 

Composi t ion of acrylamide and 
bisacry\amide used in this tudy was 29: I and 
59: I. respectively. This dissimilarity r su Ited in 
no considerable effect of detection as far as the 
fonn of DNA single trand was able to migrate 
into the gel matrix . Purifying DNA sample from 
lhe amp lification was also an important factor of 
the achievement in PCR-SSCP method. During 
purifying process of DNA amp lification, al l 
sub tance instead of targeted DNA would be 
discarded at the time of separating supernatant 
by cent rifugation . If DNA sample was 
in, ppropriately getting into purification, 0 there 
wru still remaining P R reaction that could cause 
other additional banding a a non-targeted DNA 
leading to a decreased accuracy for identifying 
types and determining genotype. 

Detection on polymorphism of~ lactoglobulin 
gene by PCR-SSCP method 

PCR-SSCP is a powerful method in 
detecting polymorphic DNA due to the ex isting 
change on DNA ragments and in detecting a 
low rate of mutation (Yahyaoui 2001). PCR
ssep put the assu mption that cha nge in 
nucleotide will affect conformation of single 
trand of DNA fragment (Bastos et al., 2001) 

and migration rate during electrophoresi process. 
The migrating rate of single strand of DNA 
fragment at 9% gene of non -deoaturized 
polyacrylamide was conversely comparable over 
diameter (size) of both DNA fragment and ion 
level in the gel (Muladno, 2002). 

PCR-SSCP method had some step . The 
fir t was for amplifying targeted DNA by 
thermocycler machine, th second was by 
purifying DNA sample and adding fOffila1dehyde 
olution, and the third was for denaturizing PCR

produced DNA at temperature 94°C then coming 
into eleclrophoresi phase at 9% gel of 
nondenaturated polyacrylamide at a constant 
temperature. If an electrophoresis process was 
carried out at a room temperature, it wa 
necessary for adding additive buffer such as 

glycerol into th gel to maintain a con tant 
temperature. The electrophoresis process in this 
research was done under refiigerator temperature 
at 4nC, so withou t adding glycerol, temperature 
wa kept con tant. The constant temperature 
cou ld affect the clarity and sharpness of banding 
product. 

Polymorphism of ~lactoglobolin gene by 
SSCP method 

This research found that ~- I actoglobllli n 
gene at 7 exon in local heep at JA TRU Jonggol 
was polymorphic. Till was d iss imilarly against 
the study by Agung (2007) reported that ~
lactoglobulin through PCR-RFLP method of 
ana lysis was identified as monomorph ic in sheep. 
Kuc inskiene (2005) by using PCR-RFLP method 
found two alleles in ~- l actoglobu l i ll gene in 
L ithuanian Native Coarsewooled sheep, namely 
aiel A and B. In this study, DNA sample used 
originated from dual purpose sheep ofm at-wool 
types. It wa found 3 genotypes in th is research, 
namely AA, AB and BB . Gen type BB had a 
strong correlation toward high milk production 
wh il e ge notype AB and BS had a st rong 
corre lation with higb protei n a nd casein 
percentage . 

Detecting polymorphism of~-Iactoglobulin 

gene by the approached S CP method resulted 
in 5 type of gen s consisting ofA, B, C D and 
E. Fig. 3 illustrated the result of polymorphism 
of ~-Iactogloblliin gene detected by PCR-SSCP 
method. Fig. 4 illustrated the diagram o f 
electrophoresis for each type of ~- lactoglobllli n 

gene . Pen insula type was done through the 
observation of migrating pattern of DNA single 
s trand on a pi ece o f nondenatu rated 
polyacrylamide at 9% gel . 

8 17 18 19 24 

A B c o E 

Figure 3. Results of polymorph ism of~- Iactoglobulin 
gene detected by peR-SSCP method of 
nondenaturated polyacrylamide at 9% gel. 
There were 5 types ofA (8) B (1 7) C (18), 
D (19) and E (24) 
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- - - - -- - - -- - -- - -
A B c D E 

Figure 4. Electropboretic diagrams of individual type 
ofp-lactogl bulin gene 

The success ofdetecting polymorphism by 
PCR-SSCP method in thi research was 77%. 
Percentage of types of A, B, C, D and E were 
27 .7 1; 9 .64; 16 .87; 12 .05 and 10.84%, 
ucces ively . Frequency of each type was 

recognized by dividing the number ofsample for 
a certain type over the total Ulunber of sample 
from all types . The frequency of all types in P
lactoglobulin gene were presented in Table 1. 

Table I shows that lhe frequency of SSCP 
type A in p-lactoglobulio gene was the highest: 
on the contnry. SSCP lype B was the lowest. 
SSCP type A had 4 bands whereas type B had 3 
bands. 1n previous study by Agung (2007), 13
lactoglobulin gene was amplified by Polymerase 
Chain Reaction-Restriction Fragment Length 
Polymorphism (PCR-RFLP) method and the 
result was monomorphic. 

This was due to the application of peR 
RFLP method through out the use of restricting 
enzyme ofSacl] wa unable in recognizing cutting 
sites ofthatDNA fragment. No polymorphism in 
p-Iactoglobu lin gene in this study wa also 
possible as local sheep camc from 8 differe~t 
areas namcly Ciomas Jonggol, Margawatl , 
lndramayu, Donggala, Madura, Sumbawa and 
Rote . These loca ! sheep had not been selected 
for high milk production and in Indone ia selection 
of local sheep was generally tressed n a meat 
type. Therefore. selection on local shecp in 
Indone ia has not been more focllsed on the 
identification of animals with better potency for 
both high milk production aod high protein yield. 

Table 1. Frequencies of individual typt.: of p
Iat:loglobulin gene 

SSCPtype 

A 

Fllquem:y (%) 

42 .28 

Sa~1e 
millbe r (It 

27 
B 12.50 [) 

C 21 .87 14 
D 7.81 5 
E 16.62 10 

Tiltal 100 64 

Detect ion o f polymo rp hism of p
lactoglobulin by PCR-SSCP method can be 
divided based on the number of appeari ng band 
and migrating rate of DNA fragment. The types 
of p-Iactoglobulln gcne that were possib Ie to be 
identified in this study had 2 to 4 bands. This 
result agreed with the study by Bastos et af. 
(2001) reporting that the maXln1Wn number of 
bands in a DNA sample by us ing SSCP method 
was 4 bands. Th resu lt from this study was till 
in types ofp-lactoglobulin gene bence it was still 
unable yet to identify possible alleles, determ ine 
genotypes and calculate heterozygosis values. To 
investigate the existence of allelic number in p
lactoglobulin gene in sheep was required to 
sequence the identified types. The distinction in 
detected polymorphism strongly depended on the 
changes o[t11c paLlem ofDNA single strand. The 
factor of fragment length and i LS environment 
such as temperatu r ion concentrat ion, soluble 
concentration in the gel (Hayashi, 1991) affected 
the DNA single trand in a gel. 

Effect of polymorphism in Ji-lactogJobulin 
gene on dail. milk yield and milk 
composition 

Polymorphism of ~-Iactoglobulin gene in 
ruminants ba been reported from many studies. 
Ng Kwai Hang I 01. ( 1 9~6) and BovenJl ui 
(1992). for example, found polymorphism of P
lactoglobulm gene in dairy cattle relating to the 
percentage ofmilk protein and fat. Mroczkwski 
(2004) also found that polymorphism of P
lactoglobulin gene in Merino goat wa associated 
with milk yield, protein percentage and fat 
percentage. Genotype BB had a tcndency for 
producing high protein and fat percentages against 
genolype AA and AB. 

Daily milk. yields aL the age of 1, 2 3 and 4 
year were succes ively 368.30; 429.24; 5 19.96 
and 462.98 g/hd/d, with the values of sd were 
25.2 1; 137 .24; 130 .89 and 1 16 .31 g/hd 
respectively. Daily milk yields in this re earch 
were stat istically (p<0.05) affected by the ages 
ofewes. 

Polymorphism ofthe types in p-lactoglobulin 
at exon 7 identified in ewes atJASTRU Jonggol 
did not significantly affect daily milk yield, 
percentage ofmilk protei.n and percen tage ofmi Ik 
fat. The existing di tinction between thi research 
against other researches conducted previously 
by Ng-Kwai-Hang el al. (1986), Boven1m i 
(1992) and Mroczkwski (2004) was likely due to 
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Ta ble 2. Effect of typcs of ~-Ia toglobulin gene on milk yie ld, protcin and fat 

Type Milk Production Protein (%) Fat (%) 
I :!sd cv n I :!sd cv n I :!sd cv N 

A 474. 5 ± 135.3 28.58· 23 531 ± 0.625 11 .77 4 3.07 ± 138 44.95 4 
B 441.5 ± 129 8 29.39 8 535 - 1 3.56 - 1 

C 483.8 ±129.5 26.76 14 5.39 ±O.506 938 7 3.91 ± 1.02 2608 7 
0 446.6 ± 70 .5 15.78 10 609 - 1 3.27 - 1 
E 493.3 ± 127.2 25.78 9 S.74±112 1951 2 4.74± 0 19 4.00 2 

Note: ;.( = mean, sd = . Lantlard devialion. cv = coefficient of variation, n = sample number 

many factors . Di linction of sequences in p
lactoglobulin in thi re ea rch c mpared LO 

variation ofprotein type in p-Iactoglobutin studied 
by g-Kwai-Hang ef al . (\986); Bovenhui 
(1992) and Mroezkw ki (2004). was caused by 
dIstinction in amino ac id equences produced by 
~-lactogJobu l in gene . Ng-Kwai-Hang e l al. 
e1990) pointed out that differences in number of 
population, dairy breed and environment could 
al 0 be po ible ouree . Milk trait is one f 
quantitative tralts controlled by many genes, an 
additive trait d minanlly affected by environment. 

udda ef al. (2003) pointed out that protein 
content in 1l11tk wa affected by factors ofgeneti 
and environment. 
Generally. local sbeep in Indones ia was a meat 
type. Tt was likely that local sbeep at JA TRU 
Jonggol has not been selected toward a high milk 
production as a reslllL polymorphi m in the type. 
of~-lactoglobulin did Dot affect daily milk yield. 
percentage ofmi lk protein and fa t. By using peR
SSCP method, it was known that ~- lactog lobll i in 

gene in local sheep at JASTR wa polymorphic. 
Five type of var ian t were identified in ~
lactoglobulin gene at exon 7, namely type A 
(27 .71 Yo). B (9.64%). C (16.87%), D (12.05%) 
and E (10.84%) . Type A wa at the higbest 
percentage compared to the other types. Based 
on the variant analysis showed that polymorphism 
of~-Jactoglobu l in identified by PCR-S CP in this 
re earch resul ted in no significant effect on daily 
milk yield, percentage ofprotein and percentage 
offat in local heep at JASTRU. 

A OWLEUGEMENT 

The authors are thankfu l to the Mini ter of 
Research and Techno logy for funding thi 
research through RUT xn program No. 12fPerjl 
Dep.mIRUTfPPKlIIlJ2005 . 

REFERENCES 

Agung PP (2007) Identi fiksi Kemgaman Gen K-Kasein 
dan p-Lactoglobulin pada Dom a Lokal 
Indone ia . krip. i. Fakul tas P temakan . 
In til1lt Pertanian Bogor. Bogor. 

Barro 'o A. Dunner S & Canon J ( 1999) Technical Note: 
Use of PCR-Single Strand nformation 
Polymorphism Analy i for Detection of 
Bovine (3- a ein Variants AI' _, ~ and B. J 
Anim Sci 77: 2629-2632. 

Bastos E. Cravador A. Azevedo J & Pinto HG (200 1) 
_ ingle Strand Confonnalion Polymorphi Ql 

(SSCP) De tec ti on in S ix Genes in 
Po rtugue -e Indioenou She p Breed 
"Chuna da Terra Q uente". Bio technol 
Agron oc Environ 5 (I) : 7- 15. 

Bovenhuis H, Juhan A ,Arendonk V & Korver 
(1992) As ociations between Mi lk Protein 
Polymorph isms and Milk Production Trai t . 
J Dairy Sci 75: 2549-2559. 

Braunschweig M. Hagger C, tranzinger G & Puhan 
Z (2000) Association between Casein 
Haplotypes and Milk Produc tion Trait of 
Swiss Brown Catlle. J Dairy Sci 83 : J387
1395 . 

Ceriott i G. hessa S, Bolla P, Budelli ~ . Bianchi L, 
Dura nt i E & Caroli A (2 004) Sing le 
Nu leotide Polymorph i ms in the Ov ine 
Casei n Genes Detected by Polymerase 
C ha in Reac ti on-Single Strand 
Conformation POlymorphism . ] Da iry Sci 
87: 2606-2613 . 

he 	sa • Budelli E, hiatti F, Cito AM, Bola P & 
Carol i A (2003 ) Sh rt Communi cati n: 
Predominance of~- a 'ein ( N2) Allele 
in Goat Breeds Reared in Ita ly. J Dairy Sci 
88 : 1878-188l. 

hianese L, Garro G. Mauriello R, Laezza P, Ferranti 
P & Addeo F ( 1996) Occurrence of Five 
alpha 1- ase in Variants in Ovine Milk. J 
Dairy Res 63( I): 49-59. 

Annale Bogoriense n.. Vol. 12 No.1. 2008 23 



Erhardt G (1989) Evidence for a Third Allele at ~
Lactoglobulin Lo us o f Sheep and Mi lk and 
its Occurrence in Different Breeds. Anim 
Genet 20: 197-204. 

Harris S, Ali S, Anderson S, Archibald AL & Clerk 
AJ (1988) Complete Nucleotide equencc 

f the Genomic Ovine beta-Lactoglobulin 
Gene. N Llci eic Acids Res 16 (21): 10379
10380. 

Hayash i K ( 1991) P R- CCP : a S illlp le and 
ensitive Method for Detec ti o n of 

Mutations in Genomic DNA. PCR Method 
and Applications 1: 34-38. 

Jann MW, Shirley KL & Small GW (2002) Clinical 
Phannacokinetics and Pharmacodynamics 
of Choiinestera e Inhibitors . Cl in 
Phannacokinet 4 1 (I U): 7 [9-739. 

J STRU (1992) Annua l Report Jonggol Anima l 
Seienc Teach ing and Research Unit. Fact. 
of Anim. Sci. Bogor Agric. Univ. 

Kumar A. Rout PK & Roy R(2006) Polymorphism of 
I3-Lact globulin Gene in Indian Goat and 
its Effect on Mi lk Yield. J Appl Genet 47 (I) . 

Kurcrnskiene J, Vagonis G. Maliviciute J & Tapio I 
(2005) Genetic Po lymorphism of 13
Lactoglobulin in Lithuanian Blackface and 
Lithuanian Nali e Croarswoo[cd Sheep. Vet 
Zoo tecb 29: 90-92. 

Lestari ID (200 1) Anal isi, Keragaman Gcnelik Ku ra
kura A ir Tawar (Cum'a ambionensis) 
Berdasarkan Haplotipe mtDNA. Skrip i. 
Faku ltas Matematika dan I1mu 
Pengetahuan Alam . Institut Pertanian 
Bogar, Bogor. 

Mroczkowski S. Korman K. Erhardt q, Piwczynski 
o & Borys B (2004) Sheep Milk Protein 
Polymorphism and its Effec t on Milk 
Performance of Polish Merino. Arch Tierz 
Dummerstorf 47. pecia l Issue 11 4-12 l.L 

M u[adno (2002 ) Seputar Teknologi Rekayasa 
Genelika. Pustaka Wirausaha Muda dan 
U -SE Foundation. Bogor. 

Ng-Kwai -Hang KF. Monarde HG & Hayes JF ( 1990) 
Assoc iation between Genetic Polymorphism 

of Milk Pro te ins and Production Traits 
during Three Lactations. J Dairy ci 73: 3414
3420. 

Ng Kwai Hang KF, Hayes IF, Moxley IE & Monardes 
HG (1986) Relationshi ps between Mi lk 
Protein Polymorphisms and Maj or Milk 

onstituents in H Iste in-Friesian Cow . J 
Dairy Sci 9: 22-26. 

NuddaA, Feligini M. Baltnconc G, Pielro N, Macciotta 
P & PuLina G (2003) Effects o f Lactation 
Stage, Parity, ~-Lactoglobulin Genotype and 
Milk SCC on Whey Protein Compositi n in 

arda Dairy Ewes. [tal J Anim ci 2: 29-39. 
Pirisi A. Piredda G; PapoffCM, Di Saivo R, Pinhls S. 

Garro G Ferranti P&Chianese L( 1999) trcct 
of Sheep alpha s I-Casein CC, CD and DO 
Genotypes on Milk ompositi n a nd 
Cheesemaking Properties. J Dairy R 66 (3): 
409-419. 

Prizenberg EM, Gut cher K, Chessa S, CaroE A & 
Erhardt G (2005) Caprine e-Casein (CSN3) 
Polymorph ism : ew Devel pment in 
Molecular Knowledge. J Dai ry S i 88: 
1490- 1498. 

Sambrook J. Fritsch F & Mania ti s T ( 1989) 
Molecu lar Cloning: a Laboratory M81lllal. 
2nd Ed . old Spring Harbor Laboratory 
Pre 's, New York. 

Steel RGD & Torrie n-I (1991) Prinsip dan Prosedur 
Stati tika. etakan Kedua . PT. Gramedia 
Pu taka ULama Jakarta . 

Tegelstrom H (1992) Mitochondrial D A in Natural 
Population . A n Improved Ro ut ine for 
Screen ing of Genetil: Variation Ba ed on 
Sens ili e Si lver taining. Electrophoresis 
7: 226-229. 

Walpole RE (1 995) Penganlar Statistika. Gramedia 
Pustaka Utama. Jakarta. 

Yabyaoui MH, CoU A, Sanchez A& Folcb JH (200 I) 
Genetic Polymorphi m of the Caprine kappa 
Casein Gene. J Dairy Res 78: 209-216. 

Annale Bogorienses n. s. Vol. 12 No. 1,2008 24 




