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Table 1. Comparison of biochemical Red and White muscle

Property Red White
Myoglobin content High Low
Glycogen content Low High

Lipid content High Low

Size of muscle fibers small Large
Blood supply, amount More Less
Sarcoplasmic reticulum Less More
Calcium content High Low
Number of mitochondria High Low
contraction time Slow Fast
Relaxation time Slow Fast
Rate of fatigue Slow High
Innervation, surface area Shallow Deep

Pearson et al. (1989)
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Table 2. Physiological feature of Muscle fiber

Muscle Speed of Metabolic
fiber type contraction characteristis
Type 1 Slow twitch Oxidative
Type DA Fast witch Oxido—glycolytic

Type OX IIC) Fast witch Intermediate
Type IIB Fast witch Glycolytic

Brooke and Kaiser (1970), Schiafino et al. (1989)
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H 15 QT (Table 3).

Table 3. Heriatability of muscle structure traits

Heriatability
Species;
muscle
Fiber number Fiber size Reference
066 - 0.88 0.17 - 0.31 Stan (1968)
043 - 048 0.30 - 050 Saun (1972)
Pig;
Longissimus
Fiedler et al.(1991),
0.28 - 041 0.30 - 0.50
Diet al. (1993)
0.22 0.34 Larzu et al. (1997)

Rehfeldt et al. (2000)
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3. A7 R Y

Extraction of Boar’s Semen

Examination of PRRSV, PCV-2 and
Artifical Insemination

Farm A Farm B Farm C Farm D

Sows 41 Sows 16 Sows 28 Sows 22

Progenies Progenies Progenies Progenies
396 221 124 259

Figure 1. Schematic diagram of the experiment protocol.

Growth performance and carcass characteristics and

Meat quality traits
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PRRSV, PCV-2 AAME 3T

2 FE

)

D THREE HA
RNA Virus® <& 4 9+ PRRSVe] ths] RT-PCR(Reverse Transcriptase—
PCV-2¢] tj3t

rr

Polymerase Chin Reaction)® DNA Virus® <¢## 3l
PCR(Polymerase Chain Reaction)2 2! A] &} t}.

RNA #%& RNeasy® Protyect mini Kit(QIAGEN, GmbH, Germany)& A}&
SRt R =2 A 20040 RLT buffer 350ubel &3 * 70% ethanol 350
wloll H7F, Mini columnoll 700p02] w8 @itk 283l 1000rpmoll Al 4TCE
A3 3027 9AEE st Columnel] A 28 collecting tubeE AF-&3}]
RPE buffer 500402 % 7}ske] 1000rpmoll A 4TS FA8H 60%7 9=

j
=

< A HAHY FAA 13 wbE At Columnd H2 &

2
-,
S

28 15

=
=]
=

1200rpmel A 4CTE A8t 60x37F Y4+ 3 3 Columne A
effendorf tubeo] Y ¢} RNase free waterE 40l =+ F 1200rpmol A 4TE
A5t 60%3F AT sl 2 HE FEES o] &35t ¢cDNA Ao Ab

a3l

oo o



cDNA2] A& RNA 500 ngoll 140 oligo DT, 1 xl 10 mM dANTPZE #7}319]
5E7F wio¥slgd o™, 4 ul 5xFirst-strand buffer, 2 0 0.1 M DTT, 1 ¢ RNase
out(40 unit/pl)e F7F F 42TolA 2&3F wig sklvh. SUPERSCRIPT I
mix(200 unit) 1 pl 7} * ©A] 42T 5023 Wl &, 70TCol Al 1583F 0] &
, —20ColA HAsd T4 " cDNAE vlold 2~ ZAdFFE A7) 98t
o] PCR& AAlstAH
DNA %<& G-spin™ DNA extraction kit(iNtRON biotechnology, Korea)Z
ALttt TR = AN 200uo] G-buffer 4000S E3H3F & 1087F
70Co] Wx % binding buffer 400u0E # 7}t Columnol] S00uE Y2 3
12,000rpmell A/l 60z7F YA 2] s th Collection tubedl] o] x o] &= XS
A A3 3 500u02] washing bufferE 53k 12,000rpmel A 60x7F YA ¢
g T A AAR FAdSA 13 wE sidvh M= 15ml effendorf tubeol
Columns %<2 % 100ml elution bufferE #7}3F % 13,000rpmoll Al 60%=7F 94
o1

2B ANl g HF FHEL PCR A4 st

rlo

Table 4. cDNA synthesis cycle

Step Reaction Temp Time

step 1 primer annealing 37°C 30 sec
step 2 cDNA synthesis 48°C 4 min
step 3 Eelctli)rﬁAsifcn(%r}llgig structure 55°C 30 sec




@ Oligonucleotide primere] 97]14< ¥ PCR
PRRSVY A=< 9a primers® Christophers 5(1995)¢] Wi & Al-&31%Th
PCV-29 AZ=E 93te] primer:= Larochelle 5(2000)0] #AA1E A7 HES &+

shol Al4stelct,

Table 5. Oligonucleotide primer sequences

Agent Primer Sequence(5' to 3")

ORF7 nF2 CCAGATGCTGGGTAAGATCATC

PRRSV
ORF7 nR2 CAGTGTAACTTATCCTCCCTGA
CF8 TAGGTTAGGGCTGTGGCCTT
PCV-2
CR8 CCGCACCTTCGGATATACTG

® RT-PCR §h& =31 A4

PRRSVY A=E s F=3 RNA 209 primer 0.540(20 pmol) ¥ DNase
RNase free water 17x0S RT-PCR premix(Maxime RT-PCR, iNtRON
biotechnology, Korea)ell 7} 3 %, HF wb&& o] 207t H =5 24 83
oh 427C, 72CelAM 30%3F 303 wHE 5, AT 72TolAM 15%3F Wk AR
RT-PCR #Ao] 2k5 & ¥r3AHE 2400] ORF7nF2, ORF7nR2 primerE A}-& 3}

o] nesteds 2 Al3FS T

a9

@ PCR W& x31 474

PCV-2 #H&S 93] F=3 DNA 29 HES 23+ VirusY primerE 747}
0510(20 pmol) % DNase RNase free water 1705 RT-PCR premix(Maxime
RT-PCR, iNtRON biotechnology, Korea)oll 7} 3+ & ZH = ukgg o] 20ul7}

(4

=5 A4 3t PCV-2= 95T 533+ wH3Az1 F 95T, 65T, 72Tl A
SAAT. PCRY F&2&

7+

L
L
rE
(o2
>

60%7F 353 ®bE $ FHF 32TeA 10%
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Punching of experiment district ears and
disinfection

Examination of another color Weaning day of experiment district

Figure 2. Examination of Growth performance.



Check of experiment district

Examination of meat quality traits

Examination of histochemical characteristics

Figure 3. Examination of meat quality traits and histochemical characteristics.
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Table 6. Experimental results of Boars PCV-2, PRRSV

PCV-2 PRRSV
PE No. Boar NO. Whole Cell Seminal Whole Cell Seminal
fraction plasma fraction plasma
semen . semen .
of semen fraction of semen fraction
10016-10® 101-19 Negative | Negative | Negative | Negative | Negative | Negative
10016-1® 36-22 Negative | Negative | Negative | Negative | Negative | Negative
10016-1® 33-40 Negative | Negative | Negative | Negative | Negative | Negative
10016-1@ 102-70 Negative | Negative | Negative | Negative | Negative | Negative
10016-1® 100-186 Negative | Negative | Negative | Negative | Negative | Negative
10016-1® 36-19 Negative | Negative | Negative | Negative | Negative | Negative
10016-1@ 37-82 Negative | Negative | Negative | Negative | Negative | Negative
10016-1® 101-39 Negative | Negative | Negative | Negative | Negative | Negative
10016-1@ 36-18 Negative | Negative | Negative | Negative | Negative | Negative
10016-1@0 18-10 Negative | Negative | Negative | Negative | Negative | Negative
10016-1@ 39-68 Negative | Negative | Negative | Negative | Negative | Negative
10016-1@ 38-11 Negative | Negative | Negative | Negative | Negative | Negative
10016-2D H9-2 Negative | Negative | Negative | Negative | Negative | Negative
10016-2@ B-T2 Negative | Negative | Negative | Negative | Negative | Negative
10016-2Q B193 Negative | Negative | Negative | Negative | Negative | Negative
10016-3@® X4 Negative | Negative | Negative | Negative | Negative | Negative
(2010.10.17)
10016-3®@ X9 Negative | Negative | Negative | Negative | Negative | Negative
(2010.10.19)
10016-3® X10 Negative | Negative | Negative | Negative | Negative | Negative
(2010.10.20)

- 27
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Figure 4. Experimental results of Boar's PCV-2, PRRSV.

M: 100bp DNA Ladder, (+): Positive control, (—): Negative control
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Table 7. Parturition rate and weaning rate of classified by Boar

Anoth 1 i
Total Weaning Hother cotor Wee}nmg
Measure suckin No. of weight weight
ments . g weaned pig g (genetic ahilities,
pig (Kg) ko)
no Percentage
MDO001 134 10.3 7.3 0 0.0 -0.18
MDO002 73 9.1 7.3 1 14 -0.10
MDO003 26 8.7 7.1 6 23.1 0.40
MKO001 196 9.8 7.7 7 3.6 0.90
MKO002 130 8.7 7.3 1 0.8 0.21
MKO003 173 9.1 7.3 2 1.2 0.14
MKO004 76 8.4 7.0 3 39 -0.83
MKO005 94 85 75 6 6.4 -0.02
MS001 98 109 6.8 7 7.1 -0.52
Total 1,000 9.3 7.3 33 3.3 0.00




Table 8. Parturition rate and weaning rate of classified by Farm

Farm
Measurements
Total P1 P2 P3 P4
Boar 9 8 5 6 7
Sow 107 41 16 28 22
Total sucking pig 1,120 425 150 300 245
Sucking pig 1,000 396 124 259 221
No. of pig at weaning 917 343 116 251 207
No. of weaned pig 881 323 116 248 192
Percentaéeg &)weamng 9.1 94.2 102 938 92.8
No. of Wej;l\i;g pig per 82 79 74 8.9 8.7
Percentage of another 33 6 7 12 8
color(%) (3.3) (1.5) (5.6) (4.6) (3.6)
Table 9. Parturition rate of sow parity

Parity SOW Total sucking pig Average

1 9 74 8.2

2 9 63 7.6

3 26 254 9.8

4 19 189 10.0

5 16 159 9.9

6 16 151 9.4

7 12 105 8.8

Total 107 1,000 9.4
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Table 10. Growth performance and carcass characteristics classified by Farm

Measurements Total Farm A Farm B  Farm C Farm D  significance

) 28.4° 26.7° 24.8° 23.2¢
Weaning Day 25.0 £ 18 + 99 £ 30 L 96 *

Weaning Weight 3 7.3" 8.0 6.7° 6.7 .
(Kg) ' +15 + 15 + 1.1 + 14

2001°  2200° 2178  2172°
Slaughter Day 213 £ 111+ 123+ 138  + 146 *

) 81.4° 74.5° 80.3" 74.6”
Carcass Weight (Kg) 780 £70  +98  +54  +45 '
Backfat thickness 22.1% 22.6° 21.5° 21.1°
(mm) 219 + 49 + 47 + 48 + 4.4 NS

Average daily

. 364 406 338 368 343
gain(g)

Levels of significance: NS, Not Significant; *P < 0.05

abe\Means with different superscripts in the same row significantly differ (P < 0.05).
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Table 11. Meat quality traits classified by Farm

Measurements Farm A Farm B Farm C Farm D significance

6.3 6.2" 6.4 6.3

Muscle pHemn 7o £ 0.3 £ 02 £ 02 '

Muscle 227 23.1° 252" 227 .
Temperature + 3.7 + 33 + 23 + 38
5.6™ 5.6° 5.7 5.7

Muscle pHowr 7 £ 02 £ 0.1 £ 0.1 '

Lx 449° 46.8° 435° 459" .
(Lightness) + 3.0 + 39 + 36 + 26

ax 6.1° 6.7 71 6.7" .
(Redness) + 0.8 + 12 + 12 + 1.1

b 2.1° 3.3 2.5b° 26" .
(Yellowness) + 0.7 + 1.0 + 1.0 + 0.7

Levels of significance: *P < 0.05

b\ leans with different superscripts in the same row significantly differ (P < 0.05).

Table 12. Eating quality and sensory evaluation classified by Farm

Measurements Farm A Farm B Farm C Farm D significance
3.9 4.1 3.9° 4.4°
. o *
Drip loss (%6) 7y g +13 + 14 £ 1.0
Cooking loss 7.8 8.1° 11.1° 8.9% .
(%) + 4.2 + 2.4 + 126 + 36
NPPC 2.9" 2.6 2.8" 25" .
Color + 0.4 + 05 + 0.4 + 05
NPPC 1.8 2.0° 1.8 1.9° NS
Mabling + 05 + 0.6 + 0.4 + 05
hardn 31.8° 32.4° 36.2" 32.9° .
araness 6.1 + 65 + 54 + 55
hesi 142" 141" 156" 12.7° .
cohestveness + 44 + 38 + 43 + 52 '

Levels of significance: NS, Not Significant; *P < 0.05

*PNMeans with different superscripts in the same row significantly differ (P < 0.05).
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Table 13. Growth performance and carcass characteristics classified by Boar

Weaning Carcass Backfat
Boar Weaning Day Weight (Kg) Slaughter Day Weight (Kg) thickness

(mm)

28.6° 7.2 209.2° 81.1° 225

MDoo1 + 19 + 12 + 165 + 89 + 46
27.8° 73" 205.1° 785 20.0°

MDO0Z + 0.3 + 0.7 + 17.2 + 42 + 23
267 7.4 210.5" 79.7* 21.2°

MDO03 + 19 + 1.1 + 105 + 35 + 43
25.9% 7.8 213.8" 77.14 21.07

MKO01 + 20 + 16 + 134 + 5.48 + 501
267" 7.3 210.7% 77.95" 21.23

MK002 + 3.8 + 14 + 16.2 + 8.66 + 4.87
22.4° 6.4 209.2° 78.00° 24,66

MKO03 + 29 + 20 + 16.3 + 7.41 + 6.00
27.0° 850" 206.0° 86.00° 24.00°

MEKO04 + 1.8 + 1.7 + 17.0 + 55 + 50
23.8" 7.0% 220.4 76.5 21.8°

MEKO05 + 22 + 14 + 164 + 39 + 4.0
267 6.7 208.6 79.73 22.06

M5001 + 28 + 15 + 15.1 + 10.64 + 3.43
Significance * * NS NS NS

Levels of significance: NS, Not Significant; *P < 0.05

abe\Means with different superscripts in the same column significantly differ (P < 0.05).
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Table 14. Meat quality traits classified by Boar

Boar Muscle Muscle Muscle L= ax* b*
PHismin  Temperature  pHomr — (Lightness) (Redness) (Yelloness)
6.20° 23.9° 5.60° 45.9° 6.5 25°
MDoo1 + 0.2 + 33 + 0.2 + 36 + 1.1 + 1.0
MDOO2 6.30" 20.8* 5.60° 475 5.9° 22>
+ 0.2 + 48 + 0.1 +19 + 0.8 + 05
6.20° 23.4° 5.80° 46.0° 7.4 3.0°
MDO03 + 0.2 +19 + 0.2 + 27 + 0.6 + 0.8
6.41" 25.29° 5.78° 43.74° 6.84° 4.20°
MKO01 + (.28 + 317 + 0.11 + 35 + 12 + 1.4
6.18" 25.43" 5.61° 49.20° 6.60™ 2.92°
MK002 + 0.21 + 3.64 + 0.10 + 29 + 1.3 + 1.2
6.40 24.85" 5.69° 46.4° 7.07 3.92%
MKO03 + .23 + 3.29 + 0.12 + 28 + 14 + 15
MKOOA 6.10° 14.9° 5.70° 44.3 75" 3.0"
+ 0.2 + 35 + 0.1 + 2.0 + 1.0 + 1.0
MKO0S 6.30" 22.0° 5.70° 46.4° 6.9 26"
+ 0.2 +3.8 + 0.2 + 26 + 09 + 0.7
6.15" 22.80" 5.68° 47.83° 6.96" 3.32%
M5001 + (.33 + 4.46 + 0.11 + 26 + 1.0 + 1.1
Significance * * NS * * *

Levels of significance: NS, Not Significant; *P < 0.05

**Means with different superscripts in the same column significantly differ (P < 0.05).



Table 15. Meat quality traits and sensory evaluation classified by Boar

Cooking NPPC NPPC

. o
Boar Drip loss (%) loss (%) Color Mabling

Hardness Cohesiveness

MDOOL i4, 11 ffo i2.(7;6 i1.§f16 31 67; 14.2.21;
I S PR e e T
T O S O R ¥
vk, 3 89 300 @ am s
MIKO0Z i5.:1)).74:3 f.gl fgg il'gi; 912.2%2 15.5-152
was S0 B S T Ui
I PR R T A
MK005 f ,%a; i 047.; f.(6:5 il .(?%6 i 167.2 14.23
MS001 i5'8.(§6 :'fg f‘iﬁo f'(l),l;o ?16??: i 65(.)??;

Significance * NS NS NS ¥ *

Levels of significance: NS, Not Significant; *P < 0.05

**Means with different superscripts in the same column significantly differ (P < 0.05).
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Table 16. Growth performance and carcass characteristics of Boar MKOO1 classified by Farm

Measurements  Farm A Farm B Farm C Farm D significance
) 28.0° 24.7° 26.1° 25.6
Weaning Day = + 19 + 09 + 29 '
Weaning 9.4° 8.06” 6.8° 6.9° .
Weight (Kg) + 1.1 + 15 + 1.2 + 09
200.0° 215.2° 224 4° 211.2°
Slaughter Day 7)) + 73 £ 11.2 £ 149 '
Carcass 80.2" 7.7 80.9° 73.1° .
Weight (Kg) t 4.6 + 5.2 + 3.3 + 4.1
tE’.a‘f(kfat 20.6" 217 0.7 915" N
ICKNess + 49 + 44 L 46 + 44
(mm)
Average
401 333 360 346

daily gain(g)

Levels of significance: NS, Not Significant; *P < 0.05

b\ leans with different superscripts in the same row significantly differ (P < 0.05).
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Table 17. Meat quality traits of Boar MKO0O1 classified by Farm

Measurements  Farm A Farm B Farm C Farm D significance

6.3 6.3" 6.4 6.4°

Muscle pHimin " + 03 £ 02 £ 02 NS

Muscle 24.4° 225" 251° 20.3° .
Temperature + 41 + 32 +19 + 28
5.6 55 5.7 5.7%

Muscle pHomr 7 5 + 0.1 + 0.1 £ 0.1 '

Lx 44,2 465" 42.6° 457 .
(Lightness) + 34 + 32 + 3.2 + 27

ax 59" 6.6" 71 6.3" .
(Redness) + 05 + 1.0 + 1.0 + 14

b 19 3.4 2.3" 25" .

(Yelloness) + 0.6 + 1.0 + 09 + 1.0 '

Levels of significance: NS, Not Significant; *P < 0.05

abe\Means with different superscripts in the same row significantly differ (P < 0.05).



Table 18. Meat quality traits and sensory evaluation of Boar MKO01 classified by farm

Measurements  Farm A Farm B Farm C Farm D significance
4.3 3.7 3.8 5.0°
. o *
Drip loss (%) 1.1 + 14 + 1.2 + 1.1
Cooking loss 6.2° 7.8° 13.2% 7.3° NS
(%) + 23 t 2.2 + 16.2 + 21
NPPC 2.8° 267 2.7 257 .
Color + 0.2 + 0.4 + 0.5 + 0.4
NPPC 1.7 2.3" 20" 1.8° .
Mabling + 05 + 0.4 + 0.4 + 05
hard 317 31.0° 36" 30.3" .
araness + 45 + 57 + 45 + 31 '
hesi 14.6® 13.3% 16.1° 12.6° .
conesiveness + 31 + 33 + 42 + 38 '

Levels of significance: NS, Not Significant; *P < 0.05

ab\eans with different superscripts in the same row significantly differ (P < 0.05).
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Table 19. Growth performance and carcass characteristics of Farm A classified by Boar

i Weaning Carcass Backfat

Boar Weaning Day Weight (Kg) Slaughter Day Weight (Kg) thickness
(mm)
oA ms o e
TG VR
T S o (R
w B mear
wao S, S B M
won TN BN
SN/ R R

significance * " NS NS .

Levels of significance: NS, Not Significant; *P < 0.05

b\ eans with different superscripts in the same column significantly differ (P < 0.05).
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Table 20. Meat quality traits of Farm A classified by Boar

Boar Muscle Muscle Muscle . L* ax b
pHismin  Temperature  pHomr — (Lightness) (Redness) (Yelloness)
U T P PR A (R
U A A R P .
MKO001 f'g; ; 44%1 iﬁg . 32,1 5'3; fg}
MK002 f'gl 335; iﬁg :122 ; %; f'(z);
weos S5, 20 20, B N M
MK004 f'(l)z i 469,; f'Z)?g iﬂéﬁ ng f 011;
w0 M2 B
significance NS NS NS NS * NS

Levels of significance: NS, Not Significant; *P < 0.05

**Means with different superscripts in the same column significantly differ (P < 0.05).



Table 21. Meat quality traits and sensory evaluation of Farm A classified by Boar

Cooking NPPC NPPC

o o
Boar Drip loss (%) loss (%) Color Mabling

hardness cohesiveness

T P P
MDOOZ : %b6 32%9 3(2;2 f'gis . 93?1 ; ; ;
VT U P A & S
MK002 33; :':2%7 f'gfl:a il'gis f 85?; ilgé)l
weos 50 B A A M
T P TS PR P
MS001 f 1(); :'gz 38; i1.g15 f 571.; 155.2:
significance * NS NS NS NS *

Levels of significance: NS, Not Significant; *P < 0.05

**Means with different superscripts in the same column significantly differ (P < 0.05).



o oo B Ao A= AT A EA A TA4, 2 A o
#HAde FHElEy] 8l 2AEH ™ol 43 F9l 20% 1 (MKO001,
MEKO003)3} 3¢ 20% 18 (MS001, MK002)S AMwurate] zhzho] xz8tx EA]S

) 5244 ol 1 9k

zA48d BAe 9t FAF A7]1(Muscle Fiber Area)E 491153 391
wAkel vl B4 Rkt dAwbAow Folgk s yEa UAAAT, A9
20% 15 (MKO001, MKO003)e] Type I¢ =Z7]7} 3% 20% 15 (MS001, MKO002)
B ofzb AA FAEJASH, Type Obel =7= 3sk9 20%L1H(MS001,
MKO002)°] Type 19 =27] zte] Hu} o] ztojup= oz SFAHFATY( P <
0.05). =, 39 20%1&(MS001, MKO002)°o] Hubdg o=z A9l 20% 1% (MKOO01,
MEKO003) Bt} /4 = 7](Muscle Fiber Area)”} A A=A P < 0.05).

e ke

S ¢l ZAH9 P (Muscle Fiber Area percentage, Muscle
Fiber Number percentage)®] =4 A3+ ¢ 20% 15 (MKO001, MKO003)3} 319
20% 15 (MS001, MKO002)3te] 2ol 7F 414+ =7](Muscle Fiber Area)®] =74
gk Hobs B2 Aol YERiT( P < 0.05).

AT 19E T 2AF 2719 Y =(Muscle Fiber Area percentage)s =74

Hm

=

A 49 20% 14 (MKO001, MKO003)°e] &F¢] 20% L& (MS001, MK002) X.tf
Type 19 4F Z7] 2x7F aA S4=AeH, Type Ibe A/ A7) ¥
e A FAEAY ol A9 15 2AfFE Type [ 27]17F 89 2§ E
thi= =241, Type OIbe A7l #Ads 235 4 5

T3 A9 aFe2ATY 2x T 24T 79 YX=(Muscle Fiber Number
percentage)®] =4 ZAI F9 20% 1w (MK001, MKO003)el 3 20% L&
(MS001, MK002) Ht} Type IS F+Ast= 71 Btem, Type IIbs A5
© 2R e el awel =4 54 HAH(P < 0.05).






Table 22. Muscle fiber type characteristics by Performance groups

High Performance

Low Performance

Measurements Significance
MEKO001 MEKO003 MS001 MEKO002

vt U0 B Mo T

werwa  FOc 0 Ng N T

wwed SR MEM e

Tpe b arce(a) i321%§2 i5416272a9 i5919226a6 i6012331a6 NS

Levels of significance: NS, Not Significant; *P < 0.05

*PNMeans with different superscripts in the same row significantly differ (P < 0.05).

Table 23. Muscle fiber type ratio by Performance groups

Fiber area Fiber number
percentage percentage
Measurements
Type 1 Type Ha Type b Type 1 Type [a Type IIb
13.25" 5.97* 80.77" 19.05% 9.00 71.93"
MKO01 + 2.13 + 2.19 + 2.18 + 2.97 + 3.15 + 453
9.36" 6.00° 84.62° 15.13° 9.38" 75.47°
MKO03 + 215 + 2.34 £ 0.72 + 3.82 + 291 + 281
C ab b c a b
MS001 7.87 5.31 86.80 12.34 9.49 78.16
+ 157 + 1.69 £ 0.31 + 3.49 £ 2.96 + 3.87
6.68° 435 88.95 10.93° 7.74° 81.32%
MEK002 + 141 + 1.33 + 142 + 2.66 £ 2.62 + 3.11
signiﬁance Kok * kkok Kok NS Kok

Levels of significance: NS, Not Significant; *P < 0.05; ***P < 0.001.

b\ eans with different superscripts in the same column significantly differ (P < 0.05).



(2) 49 1F3 A FLE SRR
&9 20% 715 (MKO001, MKO003)¥ 38kl 20% L4 (MS001, MK002)¢] 54 &4

At BAF, SAREA, L5 5 G4 e mgo, pH, B, w7}

A9l 20% 1% (MKO001, MKO003)el  sk9l  20% 1+ (MS001, MKO002) =t
pH4Bmin, 24hour 7} Etor], Wi ®a o QLS e P < 0.05).
A9 20% 1% (MKO0L, MK003)2 259 Hy=Ha) 7tEasF =3 89 20% 1
F(MS001, MK002) ®t} Hojwon, SAE £2 H7bE Pdrh( P

Agel qH A mAAE ARe Jehhe Awe 4@4gel va BAARE
A9 20% 1% (MKO001, MKO003)e] 3F¢] 20%1&(MS001, MKO002) X

}2 ek P < 0.05).

olE &, A9 20% 1w (MKO001, MKO003)°e] 39 20% 1+ (MS001, MKO002)l



Table 24. Meat quality traits classified by Performance group

High Performance

Low Performance

Measurements significance
MEKO001 MKO003 MS001 MKO002
carcass 77142 78.00% 79.73% 77.95% NS
weight (kg) + 5.48 + 741 + 10.64 + 8.66
back fat 21.07° 24.66° 22.06° 21.23 NS
thickness (mm) + 5.01 + 6.00 + 3.43 + 4.87
Muscle 6.41° 6.40° 6.15" 6.18° .
PHsmin + 0.28 + 0.23 + 0.33 + 0.21 '
Muscle 578" 569" 5.68° 561 »
PHainr + 0.11 + 0.12 + 0.11 + 0.10 o
Muscle 25.29° 24.85° 22.80° 25.43* NS
temperaturessmin + 3.17 + 3.29 * 446 + 3.64
Muscle 6.30° 6.44" 6.78° 5.75° NS
temperaturean, + 215 £ 151 £ 155 + 1.57

Levels of significance: NS, Not Significant; *P < 0.05; **P < 0.01.

ab\eans with different superscripts in the same row significantly differ (P < 0.05).



Table 25. Meat color and water holding capacity traits classified by Performance group

High Performance Low Performance
Measurements significance
MKO001 MKO003 MS001 MKO002
Lightness 43.74° 46.4° A4783% 49.20° s
(L#*24nr) + 35 + 28 + 26 + 29
Redness 6.84° 7.07 6.96° 6.60° NS
(a*o4nr) + 12 + 14 + 1.0 + 1.3
Yelloness 4.20° 3.92% 3.32% 2.92P .
(b*24nr) + 14 + 15 + 1.1 + 12 '
FFU(ng) 58.71% 39.50 29.40° 41.23® .
¢ + 378 + 9259 + 180 L 225
3.68" 3.63 5.00° 5.37°
o o) skskosk
Drip loss(%) + 1.0 + 079 + 0.86 + 143
Cooking loss ~ 22.06" 1418 9.28° 11.82° »
(%) + 10.1 + 92 + 712 + 8.2 o

Levels of significance: NS, Not Significant; *P < 0.05; **P < 0.01; ***P <0.001.

b\ leans with different superscripts in the same row significantly differ (P < 0.05).



Table 26. Meat texture and sensory evaluation classified by Performance group

High Performance

Low Performance

Measurements significance
MEKO001 MKO003 MS001 MKO002
NPPC 3.00° 2.85° 2.81° 275 NS
Color £ 072 + 049 + 0.40 + 051
NPPC 1.89° 2,047 2.11° 1.86" NS
Marbling + 058 + 078 + 050 + 047
Hardn 42.38° 36.84" 36.67" 32.98" o
ardness + 487 + 6.33 + 801 + 453
Cohesi 0.37% 0.35" 0.45° 0.44° .
OnesIveness + 015 + 0.10 £ 0.12 + 0.10 '
S ringi 0.63° 0.62° 0.74° 0.68° NS
PrngIness + 023 + 013 + 013 + 015
— 14.50° 12.99° 16.08" 15.84° NS
HMMINess + 675 + 440 + 537 + 425
. 10.90% 1012 12.51° 11.95°
Chewiness + 484 + 344 + 3.80 + 294 NS

Levels of significance: NS, Not Significant; *P < 0.05; **xP <0.001.

*PNMeans with different superscripts in the same row significantly differ (P < 0.05).



i)

Holow, Type IIb

A3 Type 1 area(%)= Aol AddA=

Al

e,

=
=

)
o

<0

il

-

¥

g
Age) fae el

area(%6)+

Type 1 area(%)?]

Agke

© Bl =

e,

=
=

Ueld o Type IIb area(%)= 49 a3

=
=

= Drip loss(%)2] =443 Type 1 area(%)<

== =
:—_T;(g [}

R,

=
=

A, Type Ob(%)+= Aol a3

R,

&b, Type 1 area(%0)9] 7% = By A9

LERom, Type TIb(%)E o] A

AE

.

R4

& el gAne

= v
o5 H4

ols

-
1

Helom Type [b(%)

2245 Wx(Muscle Fiber Area

ol

%

percentage)”} = ko o] H]

pH= =4 74 A

-
1

HAl =74 = At

9]

7+ $5

By
T

ghelsh AR 8ol neh B Aolzh gtk ol Aldake)

™



o

el

=K



c : __.-.*. .-._ 3 i & o
£ o o e @
: ¥ E o x okt
ic P . = = —aNze". . S -
:E_ i=  ® o g 2.
- - - - -
-~ - - - e =s
5 et I - sl
° i A -
o = Ea b .= - "= at -
= - - — -
E i e - - : 3.
o - -
o
2= . - <5 - =ea
s’ L =i AR
i oy R eee s < L g
Ta=s = - P T - R ad
. 3 Lt by s
bt - - P .
* e sT - = -~
- F
~e P
- o
g iy  * S gepS e
L . =7 '_:-:-_'. g = e _.-‘:: _a pae
a - ¥ - Sa's f =
= . _ - == - - p"=
a - - -
(7] - r - - e, -
E o s = A avy,=
° Sma™~ ., = o 2l o T
2 *F. % | * Pl
T "l"- =- &= 3

Type I area (%) Type Oa area (%) Type IOb area (%)

Figure 5. Scatter plot using Meat quality traits and Muscle histochemical characteristics.



Table 27. Relative Correlation between muscle histochemical characteristics and Meat quality traits

Measur  mean type I typella typellb typel typella typellb typel typeda typellb

ements area area area area area p area P area P no P no P no P

Muscle

pPHismin  -0295  -0.185  -0.080 0273 0346°  0.090 -0363" 0203°  -0030 -0.241"

Muscle

tempera

turen,, 0082 0.214 -0004  0.057 0.013 -0024  0.002 -0.107  0.053 0.063

Muscle

pH24hr 0,005 -0.003  0.092 0.052 0333" 0153 -0387" 039" 0075 -0.359"

(Ltoame) — 0.320° 0272 0.202 0.240 055 0145 0601 052 -0111 0550

Redness

(a%m) 0043  0.049 -005  -0032 0200 -0036  -0160 0114 0.019 -0.112

Yelloness

(b*2m) 0171  -0012  -03207 -0I121 0407 -0060 -0.327 0311 0114 -0.340"

driploss

(%) 0283 0177 0213 0.236 -0.355  -0299 0490 -025%6  -0280° 0.337"

cooking

loss (%) 0.038 0.044 -0099  0.0%6 0338 0035 -0363" 033" o211 0414

NPPC

color 0.140 0.015 0.131 0.185 0.123 0.177 -0212 0224 0.202 -0.314"

NPPC

marbling  -0276°  -0.187  -0283° 0274  0.047 -0125  0.029 -0033  -0062  0.065
0.013 0.125 0.152 0.039 0.382 0.193 -04% " 0316 0.135 -0.356

Levels of significance: *P < 0.05; *xP < 0.01;, =*xP <0.001.
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ABSTRACT

Comparison of Pork Quality and Muscle Histochemical Characteristics

in Different lines of Jeju Black Pig

Dong-Geun Kang

Department of Animal Biotechnology, Graduate school

Jeju National University, Jeju, Korea

Jeju black pig is well known for the good preference from consumers and
its excellent meat quality and property. But, the quality is not equalized for
each raising farm, nor standardized either and the variation is huge for each
farm comparing with its famous brand image. The reason for that is that the
breed of Jeju black pig has not been established clearly yet. So, Jeju needs to
reduce the variations for each farm through breed definition of Jeju black pig
and it is the right time for Jeju black pig raising business to be constant and
developmental through the standardization of quality and carcass.

For that, this study was carried out to arrange most optimal cross
combination for breed establishment of Jeju black pig and basic data for
formation of breed targeting the raising farms of Jeju black pig through the
analysis of reproductive characteristics, carcass characteristics, characteristics
of meat quality and histochemical characteristics of Jeju black pig by the

produced piglets from each breed & cross combination.
For this study, the evaluation of semen for diseases (turned out to be

negative for all as the results of PRRSV & PCV-2 tests) were completed

against 18 candidate boars for performance test of boars of Jeju black pig



and 9 were selected. Total 4 experimental farms were selected for progeny
test and artificial insemination was completed against total 134 sows. The
produced piglets based on that were total 1,000 and, as the results of
analyzing black piglets, 96.7% appeared black color and another color appeared
from 33 piglets (3.3%) only. The produced number for each candidate gilt
was recognized as 9.8 for average, 8.7 for number of born alive and 7.3kg for

weaning weight.

As the results of analyzing growth performance for each experimental farm,

it could be recognized that the change of carcass weight along raising term
was influenced more by environmental factors such as performance control
and raising environment.

As the results of analyzing meat quality for each experimental farm, it could
be recognized that it was influenced more by environmental factors such as
performance control, raising environment and etc. than that of raising term
and carcass percentage.

As the results of analyzing the characteristics of growth performance of
candidate boars, they showed the similar results as growth performance for
experimental farm and it could be recognized that it was influenced more by
environmental & genetic factors such as breed, cross combination, gender and
performance control than raising term and weight gain. It showed the
identical result with the research result of Choi et al.(2009).

It was recognized that characteristics of meat quality for each boar
candidate was influenced more by environmental factor as well.

It could be recognized that environmental & genetic factors such as breed,
cross combination, gender and performance control influence more than raising
term and carcass weight regarding growth characteristics and carcass

characteristics.



Histochemical analysis was performed to analyze the qualitative
characteristics among candidate boars.

High performance group 20% (MK001 & MKO003) and low performance group
20% (MS001 & MKO002) which are excellent in histochemical respect were

selected and comparative analysis was performed for histochemical analysis.

As the result of performing comparative measurement against muscle fiber
area for histochemical analysis, it showed significant difference slightly,
but the measured value of muscle fiber area of Type 1 and Type IIb
turned out to be large in the Low performance group. But, regarding muscle
fiber number percentage & muscle area number percentage, the measured
value turned out to be higher at the high performance group than the low
performance group.

It was measured that the low performance group 20% (MS001 & MKO002)
showed the higher values regarding whole size of muscle fiber, size &
density of Type IIb, but the high performance group 20% (MKO001 &
MKO003) showed the higher values regarding size & density of Type I. It
showed the identical tendency with the research results of Lee (2003) that
says that the number of muscle fibers was in inverse proportion with size of
muscle fiber and the density of muscle fiber was in direct correlation with

the number of muscle fibers.

As the analysis results, it showed the similar values regarding carcass
weight, backfat thickness, temperature and etc.,, but there existed the
differences between pH, brightness, drip loss, cooking loss and hardness.

The high performance group 20% (MKO001, MKO003) was higher than the low
performance group 20% (MS001 & MKO002) by pH4b5min & 24hour and it
showed the darker color regarding brightness as well ( P < 0.05).

The high performance group 20% (MKO001, MKO003) was superior to the low



performance group 20% (MS001 & MKO002) regarding drip loss and cooking
loss and received the better evaluation regarding meat color ( P < 0.05) as
well.

The high performance group 20% (MKO001, MKO003) showed the higher result
than the low performance group 20% (MS001 & MKO002) regarding the
comparative analysis of hardness and chewiness that express the feeling
when eating the meat as well ( P < 0.05).

The high performance group 20% (MKO001, MKO003) which had more number
of muscle fibers than the low performance group 20% (MS001 & MKO002) had
the higher in pH, good meat color and excellent drip loss. And, it was
excellent regarding cooking loss and hardness as well ( P < 0.05).

It showed the similar result with the result announced by Lee (2003)
analyzing the number & growth of muscle fibers and meat quality of carcass
that the group with more number of muscle fibers was superior regarding

growing performance and producing performance of lean—-meat.

The correlation analysis was performed to analyze the correlation among the
measured items. The various correlations between items of histochemical
characteristics and meat quality characteristics could be wholly observed.

As the result of measuring post—pH items, Type 1 area(%) showed the direct
correlation and Type IIb area(%) showed the negative correlation.

Regarding the measured value of brightness(L*) that indicates the meat color of
meat, it showed the negative correlation in case of Type I area(%) and Type IIb
area(%) showed the direct correlation.

As the result of measuring drip loss(%) that measures the drip loss of meat, Type
I area(%) showed the negative correlation and Type IOb(%) showed the direct
correlation.

As the result of measuring hardness that is related with the feeling of meat, Type

I area(%) showed the direct correlation and Type IIb area(%) showed the negative



correlation.

To analyze that, it showed the direct correlation in the meat quality-related items
except for brightness and drip loss in case of Type I area(%) and Type IIh(%6)
showed the opposite measured results.

The high performance group that has the excellent histochemical characteristics
and meat quality was higher regarding muscle fiber area percentage and
the low performance group was low performance regarding muscle fiber area
percentage comparing with that.

pH that loads huge influences on post—characteristics of carcass was kept higher in
the high performance group that has the higher muscle fiber area percentage
comparing with the low performance group, meat color was darker and drip
loss & hardness were measured as excellent.

It could be recognized that the density of muscle fiber has the close correlation with
meat quality of carcass through that.

As the results of this study, there were huge differences regarding growth
characteristics and growth performance of the progeny black piglets produced from
cross combination of candidate boars depending on performance control and raising
environment of the farms. It is judged that more uniform and standardized carcass
can be commercialized than now if establishes performance management, control of
raising environment or unified cultivation system. On the contrary, as the results of
analyzing the characteristics of meat quality and histochemical characteristics that
decide the quality of good, it was analyzed that the characteristics of meat
quality and histochemical characteristics of candidate black piglets produced
from the candidate boars were influenced much by heritability of the
candidate boars. As much as it is candidate boar with excellent meat quality,
it was analyzed that the size of muscle fiber was small and distribution
density of muscle fiber Type 1 was higher. It was analyzed that such

distribution density of muscle fiber influences on pH, drip loss & meat color



of carcass and final meat quality much. It is judged that the profits of farms
can be produced by selecting the excellent breeding pig whose capability of
producing good meat quality and the excellent breed and cross combination
can be selected continuously by registering, preserving and improving the

excellent breeding pig through that.
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