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CHAPTER 1V

RESULTS AND DISCUSSION * j

4.1 Carcass and Meat Quality Characteristics

The carcass and meat quality traits of both broiler a@ ickens as
summarized in Table 4.1. ? '

Table 4.1: Carcass and Meat Quality Character?sof N Ve a roil 1ckens

N

Traits Broiler chicken Native chicken
Slaughter weight (kg) 1.98+0.112 1.41£0.21°
% Thaw loss 2.50+1.08° 5.934+2.05°
% Cook loss 21.70+1.49? 22.33+1.51*%
Shear force (kg) 1.98+0.57° 3.80+0.412

bVA,@ans in columns with different

* n=10, Analysis was done
superscripts were signi% <0. lw?r@'rneans in columns with the same

superscript were not s nlﬁca éﬂi{ eren 4‘/
& &
4.1.1 snaug@k ? J" C’)('}
&

The natie ysiad"chic PS ar ow growing breed which weigh between 1.0-1.6

kg onths. As showed m.\)t‘ﬁble 4.1, the mean slaughter weight of the native

Cc was significantly (P<0.05) lower than that of commercial broilers. The almost

6 weight recorded in broiler chicken may be due to the fact that broiler chickens
r

e bred for their meat having an excellent feed conversion ratio and reaching market

weight within 6-8 weeks of rearing ((Bramfeld et al., 2003; Beutler, 2007).



39

4.1.2 Thaw and Cook Losses

The water loss of the two chicken types were measured by the percentag%& and

cook losses. As showed in Table 4.1 based on the results in Table 4.2 %le 4.3,
hi

the percentage of thaw loss of native chicken was significantly (P<0.05) higher than
those recorded for broiler chicken in term of breast meat. The result 1Zsimilar to that

obtained by Zhang et al. (2015) who found that chicken m?ﬁn Chinese native
breeds had higher thaw loss percentages than comme@rs. .ieirésults have
been correlated with the intramuscular fat (IMF) content*that was hig]?; in
. o ] ol | S
Chinese commercial broilers breeds. In general ontaining high 'qua tities of fat
4 b 3
tends to have lower water loss rates and smallew forc‘é\{l S (Zha%\,ét al. 2015;
Young, 2012). Debut et al. (2003) have fwrted :‘-ig drip <'12 and thaw loss

in breast from slow-growing broilehcom ared the @growing broilers.

However, in a study on Thai n '&@d %rfa;’cxens&urasitha et al. (2008)
’ném

q
found no significant differenc ing betWween &&udied populations.
\
j of @ue on meat quality. The thaw

Several researchers hac discussed th
loss occurs as a result of plféélvﬁe down to near iso-electric point,

where there is no&large th otein®%ind to water molecules and also there

O

iS no enough% or wafer i l’[! tl‘fb')nyoﬁbrils due to increased affinity within

myofibri %(asit? et al., 200 Yo The significant reduction of muscle pH in
7 a4

Malaysian native as the age inq;g‘ged might be due to the glycolytic process that

S
pg&s higher lactic acids accumulation after bleeding (Lokman et al., 2015). In
e

0 ral the slow-growing chicken meat tends to have a longer time of rigor inset with

g“

wer ultimate pH compared to broilers resulting in lower water holding capacity

(Fanatico et al., 2007; Castellini et al., 2008).
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Table 4.2: Weight before and after thawing and thaw loss for broiler chicken

Carcass weight

breast meat weight

Sample i
Kg Before thawing, g After Thawing, g
1 2.0 298.2 291.9 czﬁ
2 2.1 239.0 233.2 *43
3 1.8 241.9 234.4 T 3.10
4 2.0 281.1 276.0 1.81
5 2.1 242.9 236.8 V 2.51
6 2.0 262.2 249 Y' 4.96
7 1.8 192.4 185. | s
8 1.9 220.1 ‘\d.n
9 2.0 276.1 272.4 134\\'(
10 2.1 250.4 %o ; I 1_@’)
Average 1.98 250.43 44.26 » : / r

Table 4.3: Weight before and after@nd also

.

-

Carcass weight

Sample
p Kg

Before %

gg Al

—_
—
(=]

)

cooking loss, Table 4.4 and Table 4.5 showed cook loss after boiling the samples

i a water bath and reaching internal temperature of 75°C. In this study the percentage

of cooking loss was not significantly different (p>0.05) in both chicken genotypes
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(Table 4.1), with slightly higher average value has been recorded for the native

chicken samples as compared to the broiler samples. Y’

Conversely, Lokman et al., (2015) have showed significant differences in the cooking
loss of breast muscles among Malaysian breeds. In their study, Red jungle fowl and
Malaysian domestic (native) chickens had higher percentages 0% loss than the
broilers, with an increasing pattern as the age increased. Otherwch has shown that

the denaturation of myosin head at low pH is responsible for Highe Jhrink ge within

the myofibre that causes water to be squeezed @ut froth the muscle. H(&ver,
according to Lokman et al., (2015) the collagen tisa prcy fa! oNic’)an the

4 b 3

pH of the muscles in determining the cooking lass, and tH'N'Q ase in %’content of

collagen within the muscles with age is @ociate Wi
loss. Other researchers have also relatmesuwr-

he 1{12 ase in cooking
0SS, tQ' loss and cooking
=\

loss to the genotypes.

Cooking loss, %

23.90
20.66
21.31
23.28
22.52
22.77
21.55
20.34
18.95
21.19
21.65
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Table 4.5: Weight of sample before and after cook and cook loss for native samples

Breast meat weight .
Sample Cooking loss, % \

Before cooking, g After cooking, g
1 64.2 50.4 21.50 %
2 85.8 67.1 21.7A
3 91.5 73.7 19
4 80.7 60.6 24&
5 116 91.4 1.2
6 95.2 72.7 23.
7 94.8 73.4 Wﬂ
8 106.5 81.7 23.25'
9 91.8 70.7 22.98
10 114.5 89.4 ,ZM

L 4 \Y-

Average 94.10 73.11% [2233 &
| 7 s
Y' \" ¥

4.1.3 Shear Force V o‘ g

The average WBSF value for the triplNg of each saniple w@)resented in Table

4.6 and Figure 4.1. Statistical an l%ased on\!ﬁswes @owed that the native
chicken samples had significa er shear f e“va@P<0.0S) than the broiler

chicken samples. \ ‘%\
{ 'S
Table 4.6: Averages W values’ boiked,native and broiler meat samples

>

Native c@npl 2 %E Broiler chicken samples

/,

Sample gwe WPSE value, g ' Uample Average WBSF value, g

1 3314.739 0*’ 1 1746.884

2 Qf 39’2 34 N 2 2296.344

3 % Limp: 5¢' 4\ 3 1721.873

A 4069.642 (_};T 4 2069.940

\ 4418237 N 5 2602.889

3497.601 6 2719.885

7 3089.132 7 2584.410
0 8 3756.848 8 1145.420
9 3988.936 9 1225.773

10 3693.618 10 1671.142
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Figure 4.1: Average WBSF

This finding is in agreement with ng et alg‘w‘ é@t al., (2015), Jeon et
al. (2010), Jaturasitha et al. (200 attadacha t al. @4) and Intarachot et al.
(1997). They reported that theNne S ed Wiﬂa&lative chickens meat may be

&
related to the slaughtef age ac produ]tion sl:e@aughter age of birds has been
t { .

implicated as a maj%e 1 dernegs of chicken meat (Sandercock et al.,

2001; Anadon, Mith . 2; Bi@ et al., 2006). According to Fletcher et

}ﬁ' zsfs%ljlghter age decrease, the flavour of meat
s an

%

o+

—

al. (2000) an%a d et al
decrease %ﬁs t m ciness increase. Furthermore, Lokman et al.,

(2015) were'related the high c en contents in Malaysian native chicken meat as

t Mncrease with the high shear force value and toughness of the meat.

Or muscular fat is one of the main quality attributes of meat as it plays a determinate

role in providing flavour and juiciness that may extend to meat tenderness

development (Young, 2012). Many studies have proposed that meat containing high
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quantities of fat provides a resistant layer that diminishes the heat transfer throughout
the muscle resulting in more tender meat (Young, 2012; Grandin, 2007). Other
have related meat pH and its importance in determining meat quality and @y of

muscle proteins to bind water and the subsequent juiciness and tendeﬂ* the meat

(Sandercock et al. 2001). q

On the other hand the type of production system affects th rness of chicken

meat (Castellini et al., 2008; Fanatico et al., 2007; Lo nét al 1015). Chickens

reared under extensive system are known to have, less teéhder m'e\zﬁch' ns
o)
reared under intensive system. This may be a co nce of their motor cl"Aw'.ty from
’ b 4§
one point to the other. Y'
T thé{tive chicken may

g ‘?’
Therefore, the high shear force value x%n this q\

be as a result of the age of the chicltn whi OLY /O\.t@eks before slaughter
against the 6 weeks slaughter age ilegchickeny It m@ so be as a result of the
b

7}
differences in the production s twﬁien gﬁéé. Most native chickens are
\
reared in the extensivefvay gthey arg ver gg@:cd that can withstand adverse
:

condition. Most commercial br. N ens Q%-’reared in a semi-intensive system

(deep litter system)™Due to their high feed é'c@%ersion ratio, they gain weight within a

T

ytooch'gavy to move around thereby resulting in

@

B dition genotype has potential effects on meat

very limited fi d are "us

€XCESS ﬂ@ﬁ)re}e%e

tenderness afd the results can alsg be related to the genotypic differences.
S

4. \)NA Extraction

Oer the DNA samples were extracted using InnuPREP DNA Mini Kit, the eluted

DNA samples were tested for its concentration and purity using NanoPhotometer P-
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class (AYKA Ltd) at the ratio of absorbance at 260nm and 280nm. The A260/A280
ratio of absorbance for pure extraction of nucleic acid was ensured to be not mcw
2.0. This is due to the fact where samples might be contaminated by RNA%\CG n
the sample. The A260/A280 ratio was ensured not to be lower 8, which
indicates the presence of protein contaminants in the sample. The samples were
analysed by PCR and electrophoresis. Table 4.7 showed the SMDNA extraction

from twenty samples from two types of chicken tissue usi otometer.

Table 4.7: Results of DNA extraction uging nafioph toNo X
N
| &
Native chicken samples Broil‘or samples \"af
N

Concentration Coneentral
Sample A260/A280  Sam &Kr 60/A280
’ ng/pl : z oo P 4

i 925 1.947 *V \ = 2.000
2 72.5 1.93 (@ 8 Cs< 2.000
3 140 1.931 3 8.7 1.933
4 30.0 2. 4 \? ’q\ 2.056
5 60.0 : % ) 7% 2.000
6 110 ‘% 6 5% Qo 2.000
7 232 * ¥ \\<<.z7.8 1.931
8 D300 2.000
9 <~ 573 2.037
10 9.3 2.053

67.5 .800 , .
90.0 q 5.000 9 217.
35.0 2.000 d 0’ 19.
] ‘
4.3 Primer &@ity A
(0 d

Primer sp@y test 1§ important fine which primer would give more specific
:

produet, a d intensi an€ CI{ES'DNA bands when run on the agarose gel during

elw resis. PCR productbvere carried out with annealing temperature of 53°C

ested on 2% agarose gel, 70 Volt and 400 Ampere for 45 minutes. From the

Oht pairs, only the primers from previous studies (G3535A, C7198A, and G9950A)

gave the most specific PCR products as indicated in Figure 4.2. These are the primers
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of pairs 1, 2 and 3 which resulted in clear bands of 190, 216 and 212 bp respectively.
However, the five primer pairs (4, 5, 6, 7 and 8) that had been designed accor

the NCBI website were unable to provide PCR products. Ampliﬁcation%\sted

several times using different temperature profiles and additives, er, PCR

product were undetectable for the target regions. q

Figure 4.2: Bands produced on Ehsi@gied@ners and primers from

7]
previous studies. M for DNAK r 100bp (Bioline) (@; primer pairs 1, 2, and 3
matched the 190bp, 216bp 2bp of t rodu‘%\-ize respectively and gave the

best and intense band :OObp iti "i' imer pairs 4, 5, 6, 7 and 8 were
unable to provide P%o ucti. g 4 %(4}'
& N
(\; ¢ :' C—%"
After sendq' thesunpurnifie pn\@ycts for sequencing, the veracity of the DNA
seque on, the tfre cl' S markers (G3535A, C7198A, and G9950A) of
C\ ne were carried outusing NCBI/BLAST. This step is to identify how much
@ eotide sequences of the CAPN1 gene were conserved against chicken genome
OGallus gallus isolated from Red Jungle fowl (Figure 4.3).
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G3535A
Score Expect Identities Gaps Strand
259 bits(140) 1le-67 150/154(97%) 3/154(1%) Plus/Minus

Features: calpain-1 catalytic subunit isoform X1
calpain-1 catalytic subunit

Query 8 CTTTGA-ATGG-AGCAGTGACCTTCA-GAAGCTGGTGAAAGGCCATGCCTATTCTGTCAC 64

CLOREE At e e Cere e P et

sbjct 28412997 CTTTGATATGGAAGCAGTGACCTTCAAGAAGCTGGTGAAGGGCCATGCCTATTCTGTCAC 20412938

Query 65 CGCCTTCAAAGATGTGAGT TGGGTACATAAGAC TGTAATAGAGC TAAAATGCCGTGGECT 124

. ||||||||||\|||||||||||||||1||||||||1||||1|||1||||1||||||||1]
sbjct 30412937 GAGTTGGG 20412878
Query 125 GTGGTGTGGGT TTGACTTCCTGCATTTGATGGCT 158

CLEERERERE e et erinnnl

Sbjct 3412877 GIGGTGTGGGTTTGACTTCCTGCATTTGATGGCT 32412844

Score Expect Identities Gaps Strand
294 bits(159) 4e-78 162/163(99%) 1/163(0%) Plus/Minus

Features: calpain-1 catalytic subunit isoform X1
calpain-1 catalytic subunit

Query 21 CAGAC - AAGATCTGAAGACGGATGGC TTCAGTCTGGACTCCTGCCGCAACATGGTCAACC 79

. ||||| ||||||||||||||||||||\|||||||||||||||||l||||l||||l|||\|
sbjct 30409320 ACAAAGAT GGCTTCAGTCTGGACTCCTGCCGCAACATGG 30409261
Query 8@ TGATGGATGTATCCTCTTGGCATTGTGGGCAGGGGCTGGCGTTCCTGGCGCTCGGCCTGG 139

COLREELE e e e et e e et et

Sbjct 30409260 TGATGGATGTATCCTCTTGGCATTGTGGGCAGGGGCTGGCGTTCCTGGCGCTCGGCCTGG 30409201

Query 146 GCCAGCACACTTCTCCGTGGGAACTAGGGCTCGGCTCTCTA 182
|||||||||||||||||||||III|| (WENNRRERNRRNANN
sbjct 3e4e9200 CAGCACACTTCTCCGTGGGAACTAGGGCTCGGCTCTCTA 30409158
G9950A \c") \_” ‘&
Score Expect Identities Gaps Strand
311 bits(168) 4e-83 171/172(99%) 1/172(0%) Plus/Minus

Features: 3970 bp at 5' side: uncharacterized protein LOC421441
645 bp at 3' side: calpain-1 catalytic subunit isoform X1

Query 12 TTTCTGCGTGGCCTTCA-GCTCTCCCTCACACCCCTTACTCTCTGCCCCCCTCTGTCCCA 7@

I 50 A 0 0 1l 0 T 0

Sbjct 384866980 TTTCTGCGTGGCCTTCAAGCTCTCCCTCACACCCCTTACTCTCTGCCCCCCTCTGTCCCA 30406631

Query 71 CCATAGGGCCAAAGCCTATCATTTAAGCACTCCCCTGCCACGTGCCACTATAACACAGCC 138

0 B O 0 T O A

Sbjct 30406630 CCATAGGGCCAAAGCCTATCATTTAAGCACTCCCCTGCCACGTGCCACTATAACACAGCC 30406571

Query 131 CATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACACCCTTTC 182

CLEELEEERE e e ettt

Sbjct 384865780 CATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACACCCTTTC 30486519

S IYy &
Figure 4.?;%p 'ion‘ l1oc1 @ in CAPN1 gene with Gallus gallus
d

isolated from breed Red Jungle fowl, within chromosome 3.
. Y
| S
4.4 adient PCR (_}'

N

t PCR was carried out to identify the most suitable annealing temperature
ich was 53.1°C for the primers from previous studies (G3535A, C7198A, and
G9950A). Seven tubes of PCR reaction [included the specific regain C7198A (216bp),

DNA template isolated from native chicken sample number 7, PCR Master Mix, and
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Nuclease free water] were placed on seven different PCR wells with different

annealing temperature selected. The seven wells chosen are ranging from

optimum and lower annealing temperatures so that the actual tem[@ that

provides better results can be detected. Bands produced from dif] nneahng

temperature were presented in Figure 4.4, where M indicated the IWnarker (100

bp) and T1, T2, T3 and T4 were on wells 1, 2, 3, and 4 imerent annealing
el

temperatures of 58.0, 57.5, 56.8, and 55.7°C respectively.

ed that T6 had

\\I\r".f

the optimum annealing temperature of 53.1°C.

SZEp) |

o Q)

Figure 4.4: Bands produce ann alingémperature. M indicates the

DNA marker (100 bp). T1 v aniT4 ; on,@’s 1, 2, 3 and 4 with different

annealing temperature 6.8 a‘nd Q’C respectively. TS5 was higher
than the optimum aling 1]3 re on%(ue’ll 5 with annealing temperature of
54.3°C, while T6'w nneab temperature which was 53.1°C. Lastly,
T7 was lower e optiniu rypera@ﬂ)e which was 52.4°C set on well 7.

Q.

of Gel mzératiwron DNA Band Migration
N
S
1crency of nucleic acid separation (migration) can be increased in the non-
tu

ring agarose gel by adjusting the concentration of agarose. Higher

Q centrations of agarose facilitate separation of small DNA fragments with size in

the range of 0.1-0.3kb, while low agarose concentrations allow resolution of much
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larger DNAs. In this study, gel concentration is tested as a parameter to increase gel
resolution and clarity of the amplicons band by increasing the concentraw
agarose. PCR amplicon of the CAPNlgene in the specific regain [C7%\ith a
product size (216bp)], and HyperLadder 100bp were tested on all the different
agarose concentrations: 1, 1.5, 2 and 3% (w/v) with genon¥s.olated from

commercial chicken sample number 8 (Figure 4.5). Separa 'owclarity of DNA
band in agarose gel was shown to be significantly enhanc ezthe oncentration of

gel was increased from 1% to 1.5% (w/v). The trend co es w engxzvgarose gel

" Y.
d

was used for electrophoresis of the amplicons. In 3% "%agarose jgel lpO der

b b iy
N Y'\'

separation was not agreed.

9

L
Pl

ey

V 1grat£ of ?e sav_ﬁ‘e\ PCR product for different concentrations of
agarpse,iall of which were elec@horesed at the same voltage (70 v) and for identical
N

Figure 4

ti&Nﬁ minutes). The DNA marker or ladder should be separated to a degree that
‘allo‘ws for the useful determination of the sizes of sample bands. DNA fragments of
216 bp are separated on 1%, 1.5%, 2%, and 3% agarose gel along with a 200bp DNA
ladder. The DNA fragments are much better resolved in 2% gel, as it is easier to

differentiate the PCR product and the DNA ladder at 200bp.
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4.6  Polymerase Chain Reaction (DNA Amplification)

[¢)

The PCR method was used for the detection of the three specific region% th
SNPs in the CAPNI gene. The target fragments of the gene was ﬁlf’d and
denatured as described in section 3.3.4 in all breast samples, and_was analysed by

agarose gel electrophoresis 2% as showed in Figure 4.6. z
A

G3535A
190bp

C7198A

G9950A

212 bp

U e

D GED GE AL GEp eun e gD e S

ced‘or {I,Rs'amples of both broiler and native chickens. M for
er (100 bp). The bands sizes for the regions in the CAPNI gene G3535A,
, and G9950A were 190bp, 216bp, and 212bp respectively. Samples are
d\ ified at annealing temperature 53°C. PCR products were checked on a 2%

garose gel stained with ethidium bromide. The loaded DNA samples were

electrophoresed at 70 v, 400 A for 45 minutes. The gel was exposed to UV light.
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4.7 Gene and genotype frequencies

\w
The CAPNI polymorphisms were analysed using multiple sequence alignment for

both chicken populations. The nucleotide sequences of the loci marker G9950A SNP
in the CAPNlgene are presented in Appendix I. Part of the results is shown in
Figure 4.7. The alignments of sequences of the SNP markers (Appendix II, III, and
IV) were carried out using multiple alignment sequence web site. The mutations in
nucleotide sequences of the SNP markers are shown in Figure 4.8. Accordingly the
observed number of alleles and their frequencies per SNP were determined and

statistically analysed as presented in Table 4.8.

v

CACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACACTCAGCAGTACCACTACAC

i \ It
v

LCACTATAACACAGCCCATCG1GCTCCI’CTCF\TCCTATGCACGCTCAGCAGTACCACTACAC

hll gl

\\ Figure 4.7: Mutation in nucleotide sequence in G9950A SNP in CAPNI gene.
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Figure 4.8: The alignment of sequences shows the mutation in nucleotide sequence
of the markers G3535A, C7198A, and G9950A SNPs in the CAPN1 gene, usingy
multiple alignment sequence software. For loci G3535A the allele G was less
frequent than allele A in both types of chicken. In the loci C7198A the allele C was
more polymorphic than the allele A in the native chickens. For CAPN1 G9950A, the
allele G was dominant in both genotypes while the allele A was lost in the broilers

and much less frequent than the allele G in the native chickens.

G3535A -

1 coMmM GTGAAGGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
2 COMM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
3_CoMM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
4 COMM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
5 COMM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
6 COMM GTGAAGGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
7_COMM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
8 COMM GTGAAGGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
9 CcoMM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
10_coM GTGAAAGGCCATGCCTATTCTGTCACCGCCTTCAAAGATGTGAGTTGGGTACATAAGACT
1 NAT GTGAAAGGCCATGCCTATTCTGECA TTCAAA GTEAGT TACATAAGACT

/2

27NAT GTGAAAGGCCATGCCTATTCTGT G TTCAAAGAZGTGAGT: GTACATAAGACT
37NAT GTGAAAGGCCATGCCTATTCTGTCAC CC TQQ%iG GAGITGGGTACATAAGACT
47NAT GTGAAAGGCCATGCCTATTCHG CCGCCT q&gT GGGTACATAAGACT
57NAT GTGAAGGGCCATGCCTATE TCACCGC GQ TGGGTACATAAGACT
6_NAT GTGAAAGGCCATGCCTATTC ACCGCCTT A GATZ§§}GTTGGGTACATAAGACT
7_NAT GTGAAGGGCCATGCCT CACCGCCTT AﬁGA AGTTGGGTACATAAGACT
8_NAT GTGAAAGGCCATGCthig. TCACC AAAG GAGTTGGGTACATAAGACT
97NAT GTGAAAGGCCATGCCTAT TGTt TGAGTTGGGTACATAAGACT
10_NAT GTGAAGGGCCATGWCTGT ACCC@C TCA GTGAGTTGGGTACATAAGACT
-
[ & Y (N

C7198A

1 comm AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
2 comm AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
3 comm AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
4 comm AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
5 comm AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
6 comm AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
7 comm AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
8 comm AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
9 comm AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
10comm AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
1 NAT AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
2 NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
3 NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
4 NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
5 NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
6 NAT AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
7 NAT AGATCTGAAGACGGATGGATTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
8 NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
9 NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
10NAT AGATCTGAAGACGGATGGCTTCAGTCTGGACTCCTGCCGCAACATGGTCAACCTGATGGA
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GI9950A

1 CoMM F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
2 COMM F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
3 COMM F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACAC
4_COMM__F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACAC
5 COMM_ F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACAC
6 COMM F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
7 COMM_ F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACAC
8§ COMM F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
9 COMM F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
10 _CcoMM  F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
1 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
2 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACACTCAGCAGTACCACTACAC
3 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCACAGCAGTACCACTACAC
4 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
5 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
6 NAT F ACTATAACACAGCCCATCTTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
7 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
8 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC
9 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACACTCAGCAGTACCACTACAC
10 NAT F ACTATAACACAGCCCATCGTGCTCCTCTCATCCTATGCACGCTCAGCAGTACCACTACAC

Table 4.8: Allelic frequencies of the 3 sites in the two chicken populations

=13 ~Ng AN
Breed N G3535A C719 . G9950A
P -\ _X\
G ) W4 z\\ G A
Broiler 10 03 70 0.59 %, 0@ 1.00 0.00
Native . 070 30 0.80 0.20

P* (@ 0.136

*Means the probability.
¢ ‘rr/ ",Q/

According to Table 4.8, the allelic frequency in the marker G3535A was similar

between chicken groups where the allele A was more frequent than the allele G. In
the marker C7198A the allele C was observed polymorphic in both breeds and was
more frequent than the allele A in the native chickens. For G9950A, the allele G was
dominant in both genotypes while the allele A was lost in the broilers and much less
\frequent than the allele G in the native chickens. From these results there were no

\signiﬁcant (P>0.05) differences in allele frequency between the two chicken groups.
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Additionally, the allele frequencies obtained for the Malaysian populations differ
significantly from those determined in other populations studied by Zhang et al.,”
2007a, b), Zhang et al. (2008) and Shun et al. (2015). Therefore, a much larger
sample size is needed to see any homozygous mutant for the SNPs. Also the
individuals of the native chickens were randomly selected from the local market and

that could reduce the chance to differentiate their genotypic group.

A %
4.8 Polymorphism Association Analysis e '
N,

One of the main objectives of this study is to eval the asso€iatio oi Sth;X;vith
: A
i

meat quality traits and the effect of genotypic d ces l}t ee reedsz-PreVious
N

\A poly%@hism in the
nt ick%genotypes (Zhang

et al., 2007a,b, 2008) (Shun et al.»2015)."H Es% t ilsiéqldy according to the
results of multiple sequence co%som the qym(@m G3535A was not
significantly (P>0.05) associat th th nces‘.\éﬁéeat quality traits between
Malaysian chickens. For R;olymlrphi SIC§A, and G9950A, our results

‘m& 1ﬁce‘1‘ (Sdsociations (P>0.05) between these

W
SNPs and breed&heir l t quality trzﬁ&Shun et al., 2015). This finding is in

studies have reported significant associati%ieen

CAPNI gene and quality tenderness tn\ ng di

confirm recent wor

disagreement%\e cim g'spe(ﬂ%c/ association of G9950A SNP with meat

quality t &hinﬁs chigke p(@tions (Zhang et al., 2007a, b), as they found a
significant association with me%;gB;hty traits in this regain.
N

inary association study has been performed to determine whether the

orphisms affected meat tenderness traits in the two chickens’ types. A general
inear model (GLM) was used to estimate the association between G9950A SNP and

meat tenderness. The model is described as follows:
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Yi=ut+tBi+Git+ej
where Y is an observation on the traits, p is the overall population mean BWG:
effect of breed, G; is the effect of genotype, and e; is the residual er@ﬁple
comparisons were analysed with the least square means (LSM), and ﬁffect of a
trait had a P value > 0.05 that means there was no significant ast;ion with the
polymorphism. Based on the result summarized in Table 4.9 we no significant
.

association was found between this SNP and meat quality chic‘ken populations

(p>0.05). .\d’
|

X
. | v il
Table 4.9: Association analysis of G9950A pol isms ‘1'11 the CAPN1 6_&3 e with

N

meat tenderness and water-holding ca M ts. Y.
. Allele frequ Meat ‘ Th % Cooking
C’l%lck:n N (SNP 9950G> tendern ] loss
P G %) ©

. ¥
Native 10 0.80 800,41 €393+2.05 22.33+1.51

q Q—
Broiler 10 1.00\ 1. iO.KQZSOil.OS 21.70+1.49
P-value

0
0.1 0.328 0.703
R’ %" ? 415 5.32 0.83
* means the correlation co 1 'o' , s %

O

Previous resear@onﬁ Qr fa(tﬁi‘s/ that alter the phenotypic data, such as

F e

¢
differences 4m agefand othe e ironmental factors (Lokman et al., 2015). The
S o
native %‘ n chic aye sl%~ growing breed and so the toughness associated

WitAﬁ chickens meat mi@e related to slaughter age and production systems.

SoN?l be interesting to further investigate the differences in meat tenderness traits
e

en the two groups, it related to different genotype-environmental factors.






