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CHAPTER III

MATERIALS AND METHODS Aj

3.1 Materials

\Y

Chemicals and equipment used in this study was list cording|to th itho&&g.y.

3.1.1 Chemical and Equipment

- WBSFTA.XT plus texture Analyzer

- DNA Isolation — InnuPREP DNA

- PCR — Master Mix, Nuclease M , Primer, A T@late

- Electrophoresis - Agarose G%Obp l@ﬂ% @nﬁfc), Blue loading
() v,
‘% &

dye, 1X TAE Buffer

- Electrophoresis Po \ly

orad ‘%\
- Nanophotomet photo ;t-e}‘gllas?,QYKA LTD

3.1.2 Chicken ;{Kes\.d s@

PPNV
In this stud)% meat-t lﬁhtd/ icken populations were used, including
S

yp
native ¢ %zhiclﬁe s i@laysia as village chicken or “Ayam Kampong”

and a selection of commercia]‘gmller chickens “Gallus gallus domesticus” that are

&

raised specifically for meat production. Ten chickens from each population

randomly collected from the local market of Semarak, Nilai, and were weighted
t

er 2-3 hours from slaughtering. The carcasses were separately placed and packed in

plastic cooler filled with ice and transported to the laboratory of Universiti Sains Islam
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Malaysia. Broiler chickens were 42 days of age and weight between 1.80 and 2.10 kg.

The native chickens, which are known of slow-growing breed, were five mW‘[

slaughter and weight between 1.0 and 1.6 kg post-mortem. %\

Twenty breast meat pieces were cut and removed as samples arcasses. Each

3.1.3 Sample Collection

separated breast was divided into two halves (Figure 3.1 neialf was prepared and

packed in zipper plastic bags for meat quality measu s and the other half was

®
packed and refrigerated for DNA extraction. ? Y
w 4 T

- : . ' 0\ ; . i
Figure ;: R épa',‘g n of’ @ﬁt Meat Samples
S

Ny
E\ e Dy %(.z
3.2 M ity Parameters rements
&y 7
K

4
3.2. aw loss \c:},v

T?\enty halves of breast meat from earlier step were prepared by removing skin
d

eboning. The samples were weighed at 5-7 h post-mortem and stored at -20°C

Ql)r 24 h refrigeration. The samples were taken out from refrigerator and kept at 4°C



29

overnight. The pieces samples were reweighed. Thaw loss was calculated as the

difference in the weight of sample before freezing and after thawing. Y‘

% Thaw Loss = Sample weight prior freezing — Sample after thawings%

Sample Weight prior freezing
3.2.2 Cook Loss z

Overnight refrigerated breast were individually package , sealﬁ.and
cooked to an internal temperature of 75+1°C by .di g a mercury ern{m%;%r (GH

Zeal LTD-London-England) to monitor the t?ﬁture\\ +0. S%Mater bath
(WNB7, Memmert GmbH) for 25-35 mlcwes wae 1 dlateﬁ)oled in water

lcula@ as the percentage
Y A
weight lost during cooking (Dad 201 N
P
% Cook Loss = Sample welghw haw1 pleﬁé{ght after Cooking x 100

for 20 minutes, and then welghed Co loss was
A

:
&

Wew o o
&

3.23 Warner l e (W, ) Test

¢ C,SJ
The preV1 c ked w r apped with aluminum foil after cooling and
held at rmgl{ n x a , triplicate block samples from each cooked

IIAprepared for Warn ratzler shear force test (Fernandez et al., 2001). The

re 10 x10 mm cross section with a height of 25 mm parallel to the muscle
ber direction. Shear force was determined by using a Stable micro system TA.XT
lus texture analyser equipped with a Warner Bratzler shear blade which cut the meat

samples perpendicular to the fiber direction as illustrated in Figure 3.2.
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Bratzler

shear

blade orientation

¥ 10 m z
25 mm é '
Nd.
Figure 3.2: Warner- Bratzler Shear e (WBSE) Tes ’ C}Y
g
% 4

33  Genotype Study ('}Y. °'\ é\v

3.3.1 Extraction of total DNA fr m T ‘&
/\

InnuPREP DNA Mini Kit wa extﬁct t otal from the other half of

\,Y'

Fiber Direction

A A

each chicken tissue breast t was preyi repare&' he sample with a weight of

0.050 g was extracted% th fro the pEr of the breast and then inserted

into 1.5 ml reactl be The of&}s Solution TLS and 25 ul of the

proteinase K W he t as mixed using a vortex for 5 seconds.
!

The tube tha e mi tué gancubated at 50°C for 3-4 hours until the

sample | Was used for incubation. To increase the lyses

efﬁQ e sample was Vom‘%eéd each 10 minutes during the incubation process.

i
/

e 1.5 ml tube was put into micro centrifuge machine at 12.000 rpm for 1
G te to spin down unlysed material. The supernatant was transferred into another
5 ml tube. Then 400 pl Binding Solution TBS was added to the lyses sample and

vortexes for 15 seconds.
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A spin filter tube located in a 2.0 ml receiver tube was prepared to pore the sample in
it. The cap was closed and centrifuged at 12.000 for 2 minutes. Then the receiw
with the filtrate was discarded. The spin filter tube was placed into a%\o ml
receiver tube. 500 pl of Washing Solution HS was added to the spin Next, the
spin filter was centrifuged at 12.000 rpm for 1 minute. Then the ré€eiver tube was
discarded with the filtrate, and the spin filter was placed int m 2.0 ml receiver
tube. After been placed in new receiver tube, 750 ul o Yg

s'lution MS was

added to the spin filter and then centrifuged at 12.000 or 1 i n the spin

n
oy
filter tube was spin in micro centrifuge at maximu d for 2 mj te'afﬁ-p aced
into new 2.0 ml receiver tube, to remove all tra a% \‘/T

The spin filter column was transferred igfto 1.5 lﬁ reaetion t@o receive the

&

desired solution. Then 200 pl of elution er v@d into t@pin filter and was

A

incubated at room temperature fi %ute. e‘ubé%ﬂtain sample was spin
? @
o
for 1 minute at 8000 rpm. K he nanepho meti@ﬂ used to determine the
. N

concentration of the extractVWA.

3.3.2 Selection of {di
The CAPN1 geﬂ&aselec

this gene is oci;edw h me qlﬁlliQ}raits.

ha Y
{4

4
333 S rimer DeSign
%ropriate primers sequences required for the amplification of CAPNI1 gene are
ideatified based on Zhang et al. (2007a, b), Zhang et al. (2008) and Shun et al. (2015).

he primers were designed to amplify the target fragments in CAPNI1 gene using

OLIGO 6.0 according to chicken genomic sequence in the GenBank database
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(Accession Number: NC 006090.1). Five primers were designed using the Primer-
Blast tool of National Center of Biotechnology Institute (NCBI) website (A ?Mn
Number: NM 001044672.1) to be suited for the target regions. Primers s Was
completed by Integrated DNA Technology Corporation, Singapore. lekaers pairs

that designed to detect the polymorphic regions are presented in Tabla

Table 3.1: Possible primers used for PCR reaction. Y.
' Product
Primer Forward (5°-3%) Reverse (57-37) ' %  length
L (‘0%
Pair 1 TCACCTGAGGTTTGCATGTT AGCCATC CAGGAAGT C%Qo
(3535G/A) —\
Pair 2 GGTTCAGCAGGTTGTGCTTT AGCC@'T SE' 216
(7198C/A) Y.
Pair 3 TCA GGA CAC TGG TGT TCA ATA TG GT@SS.OO 212
(9950G/A)
Pair 4 GGAGGCGGTGACATTCAAGA GGGTTGATCCAAAACGTGGC! 55.00 405
Pair 5 GGCTTTGCTGTCTACGAGGT TTTCTTCGGTGTCGGCTCTC 55.00 247
) L™
Pair 6 GAGAGCCGACACCGAAGAA TGACCATACTGCGACACGAC 5500 233
Pair 7 TGGAGACCATGTTCCGCTTC CCCTGATTCGCTGCCATC 55.00 390
Pair 8 GCCTCTTCAGGGA G ATAG CGTTCACCT 57.14 450

—

% l 3
'3 '
NN\ é)‘/

3.3.4 Polymer & Re:‘ctlo DNA <AQ&)llﬁcatlon)

Arnphﬁcatlo 0 N frag 'wafs-%?a 50 pl of the total reaction volumes. The
standard ct on arri d ut this experiment used the My Taq™ Red mix
from linef The PCR eactlo nggtures contained 1 pl of forward 5° and reverse 3’
(20 uM each), 25 ul of}'y taq red mix, 2x contained all the reagents including
uffer w/o MgClz, 50 mM MgCl, ANTP (10mM)], 1ul of DNA template and

ﬁnal volume being made up to a total 50 ul per reaction (by adding remaining

nuclease free water). The composition of each ingredient is shown in Table 3.2.



The reaction was placed in a routine thermal cycler (Eppendorf) that has been
preheated to 95°C. The reaction was incubated or through a pre-denaturation in

thermocycler at 94°C for 4 minutes to activate the Tag DNA polyme@yme
before moving into amplification cycles. The amplification cycle ined three
steps: denaturation of DNA strand at 94°C for 30 seconds, anneam primers at
53°C for 1 minute and elongation by polymerase enzyme_at for 1 minute.
Process of denaturation, annealing, and extension were s X;t or 35 cycles to
increase the yields of PCR product, followed with the 1 ext sh\odo‘lymerase
enzyme at 72°C for 7 minutes and, finally, cooling o mplified u}t @“C at
which temperature it was held indefinitely. Th ing of % Cy%gand time

o
N

for each step are presented in Table 3.3. V 0\
Table 3.2: Composition of the ingredien each PCR O

o SPe

PCR Master Mix 1
Forward primer (20 uM) 1 SQ
1

Nuclease free water

Reverse primer (20 uM) \ , ,é\
DNA template c 2 ? ul 0’

Total ,K\ | \\

Time Number of cycles

InitiAuration 94°C \‘?‘ 4 minutes 1 cycle
xtion 94°C 30 seconds
aling 53°C 1 minute

ension 72°C 1 minute 35 cycle

1nal extension 72°C 7 minutes

Soak 12°C
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3.3.5 Gradient PCR

The gradient PCR was used in this study to optimize the annealing tempe% for
primer binding. Moreover, analysis on the effect of different annealing t rature on
the amplification of specific and non-specific amplicon was also been done. PCR
reaction was prepared as described in section 2.3.2. The gradient PCR thermocycler

(eppendorf) was set to run with a different annealing tem er?‘.ross the wells as
shown in Table 3.4. The temperature for annealing in the nt Q?Eh(emocycler
was increased up to 7°C and decreased to 1°C from i inalfsetu pera at

_ — | &
53°C, while the general cycling conditions were nchanged. The co striiction of
4 X
7 wells gradient block in a gradient PCR thermw 18 sw igur@.

Y19 &

Initial Denaturation 94°C , a inutes /" 1X
Denaturation 9&
58.

Annealing

35X

1 minutes

7 minutes
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Annealing temperatures for PCR reactio

PCR reaction. Shown in the image W@

and decrease of 1°C from its origi %p te
;’; @

3.3.6 Agarose Gel Electropw s

Agarose powder of 1.%;eighe.glli;:dj

Tris acetate 0.0K*EDT/}, 8 éof
agarose/buffer &tu was ted in"microwave for 1.5 minute and was left to
¢
cool and to_pour into a lel g’tr@yx Technik). A gel comb was placed onto
Q' N

the gel t0 ¢ well§” ,’t soli‘ﬁa& The solidified gel was placed in the gel tank

and&maining diluted (I@E) buffer was used to fill in the tanks. In order to

egéo orese DNA samples, 10 ul of DNA sample was being loaded into a well, 6 pl

Q yperLadder™100bp Plus (Bioline) was used as a marker for DNA size (Figure

4). The loaded DNA samples were electrophoresed at 70 v and 400 A for 45

minutes.
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SIZE {bp) | ng/BAND
2531 50
2000 40

1500 30

1000 50

800 40 ,
700 35
600 30
500/517 | 25/25 T

400 40
300 30

200 30

100 30 hz '

) Ny

Figure 3.4: Hyper Ladder 100bp plus on a 2 rose gel jan 1su!11' using

ethidium bromide. Y. 4 \,T

The gel that has been electrophor was se i ta rclf;@vith ethidium bromide

7}
solution (0.5 pg/ml) for 30 r& at room te era‘K&nsed and destained with
distilled water. Then it W?W\Ned ’1y usi dar%r\eader transilluminator (Clare
|
Chemical Research) in%room. ;J Q

3.3.8 DNA se ‘&g

\ Dy 3%
The unpu@ pradu T all\@}nples and the three primers pairs (G3535A,
C7198ﬁ% 9950/A: re su%@}st\ed to DNA sequencing to assist data analysis

espAfor the variations in@' nucleotide sequences. The sequencing was carried

"
Oy,
9

\'irst Base Laboratories Sdn. Bhd in Seri Kembangan, Selangor. The samples

ou?
Oe sequenced using BigDye® Terminator v3.1 cycle sequencing kit.
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3.4  Statistical Analysis

All data obtained were analyzed using one-way analysis of variance (ANK& and

Chi-square test. Association analyses of single polymorphisms with me: w were

determined using a general linear model procedure in Minitab 17 sgftware. he level

of significance was set at P<0.05. V





