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SUMMARY

. TitleⅠ

. Contents and scope of the projectⅡ

1. Analysis of muscle and myofibrillar protein isoforms

2. Selection of target protein isoform for pork quality prediction

3. Validation of myofibrillar protein isoform as pork quality predictor

1. Analysis of candidate gene associated with myofibrillar protein

2. Searching of DNA marker in variation of target gene of protein isoform

3. Selection of DNA marker and development of analysis method

1. Evaluation of experimental group

2. Validation of quality predictor and marker

3. Commercialization of pork quality prediction technique

. Results of research and developmentⅣ
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제 장 연구개발과제의 개요1
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제 장 국내외 기술개발 현황2
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Significant level: A,B P < 0.001, a,b P < 0.05
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제 장 연구개발수행 내용 및 결과3
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Mean ± SD Minimum Maximum

Muscle fiber area ( mμ 2)

Mean 4026 ± 772.5 2756 6629

Type I 2741 ± 506.6 1693 4077

Type IIA 2302 ± 503.0 1462 3562

Type IIB 4490 ± 994.0 2927 7584

Muscle fiber numbers per mm2

Sum 256.4 ± 46.36 151.0 363.0

Type I 21.57 ± 11.51 4.00 60.00

Type IIA 33.68 ± 10.55 12.00 57.00

Type IIB 201.3 ± 44.36 114.0 289.0

Muscle fiber total numbers (x 1,000)

Sum 1116 ± 205.8 742.1 1789

Type I 94.50 ± 52.69 18.78 290.3

Type IIA 146.8 ± 46.52 48.73 250.5

Type IIB 874.9 ± 184.8 564.7 1557
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Mean ± SD Minimum Maximum

Muscle fiber number percentage (%)

Type I 5.71 ± 2.80 1.28 14.74

Type IIA 7.65 ± 2.65 3.30 15.90

Type IIB 86.64 ± 4.28 74.65 94.10

Muscle fiber area percentage (%)

Type I 8.36 ± 4.15 1.76 20.26

Type IIA 13.42 ± 4.35 4.89 24.89

Type IIB 78.22 ± 5.91 67.79 88.08
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Mean ± SD Minimum Maximum

Myosin heavy chain isoforms (%)

Slow isoform 6.57 ± 2.96 1.13 13.81

Fast isoform 93.37 ± 3.04 85.86 98.91

Fast/slow ratio 19.59 ± 16.28 6.24 90.93

Myosin light chain isoforms (%)

1s isoform 4.86 ± 2.14 1.30 10.34

1f isoform 32.87 ± 2.41 26.05 39.20

3f isoform 10.59 ± 2.80 5.47 17.36

ELC isoform 48.32 ± 3.94 39.53 57.30

RLC isoform 51.68 ± 3.94 42.70 60.47

ELC fast/slow ratio 11.04 ± 5.69 3.48 31.29

1f/3f ratio 3.38 ± 1.17 1.56 7.12
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Muscle fiber area ( mμ 2)

Mean –.07 .07 .30**

Type I –.13 .12 .12

Type IIA .21* –.21* .08

Type IIB –.01 .01 .21*

Muscle fiber numbers per mm2

Sum .07 –.07 .26**

Type I .71*** –.71*** –.51***

Type IIA .01 –.01 –.19

Type IIB –.12 .12 .07

Muscle fiber total numbers (x 1,000)

Sum .19 –.18 –.26**

Type I .73*** –.73*** –.56***

Type IIA .07 –.07 –.21

Type IIB .02 .02 –.08
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Muscle fiber number percentage (%)

Type I .73*** –.73*** –.60***

Type IIA .09 –.09 –.12

Type IIB –.54*** .54*** .47***

Muscle fiber area percentage (%)

Type I .74*** –.74*** –.59***

Type IIA .04 –.04 –.04

Type IIB –.51*** .50*** .44***
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Myosin light chain isoform

1s 1f 3f fast/slow 1f/3f

Muscle fiber area ( mμ 2)

Mean .26** .02 .08– .25– ** .16

Type I .31** .35– ** .04 .34– ** .10–

Type IIA .20 .03 .05– .18– .10

Type IIB .25** .08 .07– .23– * .17

Muscle fiber numbers per mm2

Sum –.26* .02 .01 .25** –.07

Type I –.06 .21* –.08 .05 .01

Type IIA –.07 .14 .02 .11 .08

Type IIB –.25* –.08 .03 .24 –.10

Muscle fiber total numbers (x 1,000)

Sum –.04 .01 .13 .24* –.15

Type I –.06 .11 –.07 .04 .01

Type IIA –.03 .04 .06 .17 .08

Type IIB –.18 –.08 .03 .18 –.10
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Myosin light chain isoform

1s 1f 3f fast/slow 1f/3f

Muscle fiber number percentage (%)

Type I .31** .11 –.05 .31– ** .04–

Type IIA .12 .10 .01 .18 .11

Type IIB –.11 –.14 .03 .19 –.04

Muscle fiber area percentage (%)

Type I .25* .08 –.04 .24– * .09–

Type IIA .10 .10 .01 .18 .08

Type IIB –.11 –.07 .03 .19 –.14



48

Mean ± SD Minimum Maximum

Metabolite contents

ATP 6.53 ± 2.94 0.41 13.05

Glucose-6-phosphate 4.85 ± 1.28 0.67 7.70

Glycogen 36.96 ± 23.38 8.77 95.42.

Lactate 26.65 ± 6.87 15.48 43.45

Glycolytic potential 110.18 ± 46.02 47.74 227.53

Glycolytic enzyme activities

PK (U/L) 47.13 ± 7.06 24.14 58.82

LDH (U/L) 712.9 ± 211.1 457.95 1409
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G6P Glycogen Lactate GP PK LDH

ATP .31** .53*** .45– *** .49– *** .36– *** .10–

G6P .15 .08– .19 .04 .12–

Glycogen .54– *** .32– ** .11 .06–

Lactate .87*** –.45*** .21*

GP .21* .09

PK –.42
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Mean ± SD Min. Max.

Muscle pH

pH45 min 6.25 ± 0.24 5.44 6.78

pH24 h 5.76 ± 0.25 5.34 6.61

R-value

R248 0.85 ± 0.15 0.63 1.31

R250 0.91 ± 0.14 0.71 1.34

R258 1.13 ± 0.13 0.81 1.37
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Mean ± SD Min. Max.

Meat color

Lightness 45.65 ± 3.56 32.72 57.63

Redness 6.83 ± 1.16 3.54 9.82

Yellowness 2.30 ± 0.78 0.73 5.52

Water holding capacity

Drip loss (%) 2.93 ± 1.99 0.57 13.91

FFU (mg) 31.50 ± 23.3 3.50 141.60

Cooking loss (%) 28.65 ± 5.79 5.65 46.84

Tenderness parameter

Shear force (N) 52.05 ± 15.6 23.71 113.79
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Mean ± SD Min. Max.

Myosin heavy chain isoforms

Slow isoform (%) 6.03 ± 2.87 0.40 16.46

Fast isoform (%) 93.97 ± 2.87 83.54 99.60

Fast/slow ratio 22.17 ± 22.5 5.07 249.07

Cross-sectional area ( mμ 2
)

Mean 4515 ± 758 2745 7119

Type I 3340 ± 752 1078 6016

Type IIA 2967 ± 821 1550 11596

Type IIB 4952 ± 920 2771 8522

Muscle fiber area composition (%)

Type I 6.88 ± 3.25 0.07 17.82

Type IIA 8.52 ± 2.92 0.58 19.51

Type IIB 84.60 ± 4.25 70.92 94.73

Muscle fiber density (number/mm2)

Sum 227 ± 36.1 140 364

Type I 21 ± 9.94 1 56

Type IIA 30 ± 10.7 2 72

Type IIB 177 ± 33.9 92 319
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Breeds

Level of
significanceBerkshire

(n=204)
Duroc
(n=38)

Landrace
(n=60)

Yorkshire
(n=29)

Muscle pH

pH45 min
6.19

a

(0.05)
1

6.22
a

(0.07)
6.07

b

(0.05)
6.19

a

(0.06)
†

pH24 h
5.78

a

(0.06)
5.68

b

(0.07)
5.69

b

(0.06)
5.64

b

(0.07)
**

R-value

R248
0.95
(0.03)

0.95
(0.05)

0.93
(0.04)

0.91
(0.04) NS

R250
1.00
(0.03)

1.01
(0.04)

0.99
(0.03)

0.97
(0.04) NS

R258
1.05
(0.03)

1.05
(0.04)

1.07
(0.03)

1.08
(0.04) NS
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Breeds
Level of

significance
Berkshire Duroc Landrace Yorkshire

Meat color

Lightness
46.34b

(0.68)
1

48.05a

(0.83)
47.53a

(0.75)
46.21b

(0.79)
***

Redness
6.84

b

(0.37)
5.99

c

(0.45)
6.62

bc

(0.41)
7.54

a

(0.43)
***

Yellowness
2.53

bc

(0.22)
2.74

ab

(0.27)
2.40

c

(0.24)
2.94

a

(0.25)
**

Water holding capacity

Drip loss (%) 5.34b

(0.37)
5.80ab

(0.45)
6.10a

(0.41)
5.63ab

(0.43) *

FFU (mg) 48.28b

(7.29)
52.43b

(8.86)
70.84a

(7.94)
46.25b

(8.38) ***

Cooking loss (%) 26.01c

(1.40)
27.87c

(1.17)
33.97a

(1.52)
30.60b

(1.61) ***

Tenderness parameter

Shear force (N) 41.78b

(5.15)
53.78a

(6.27)
55.43a

(5.61)
51.97a

(5.93) ***
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Breeds Level of
significanceBerkshire Duroc Landrace Yorkshire

Myosin heavy chain isoforms

Slow isoform (%)
5.65
(0.54)

1
5.75
(0.87)

7.01
(0.68)

5.59
(0.79)

NS

Fast isoform (%)
94.35
(0.54)

94.25
(0.87)

92.99
(0.68)

94.41
(0.79)

NS

Fast/slow ratio
25.69
(5.31)

20.28
(8.57)

20.34
(6.69)

18.27
(7.77)

NS

Cross-sectional area ( mμ 2
)

Mean
4414

ab

(177)
4148

b

(265)
4666

a

(210)
4267

b

(213)
†

Type I 3696a

(174)
2744b

(260)
3110b

(206)
2978b

(209) ***

Type IIA 2963
(154)

2640
(230)

2905
(182)

2620
(184) NS

Type IIB 4699b

(215)
4585b

(321)
5252a

(254)
4808ab

(258) *

Muscle fiber area composition (%)

Type I 7.69
(0.83)

6.48
(1.24)

7.22
(0.98)

7.71
(1.00) NS

Type IIA 8.37
(0.75)

8.52
(1.12)

8.47
(0.88)

8.42
(0.90) NS

Type IIB 83.94
(1.06)

85.01
(1.58)

84.31
(1.25)

83.87
(1.27) NS

Muscle fiber density (number/mm2)

Sum 231
(7.99)

240
(11.9)

217
(9.45)

236
(9.59) NS

Type I 20
(2.54)

23
(3.80)

24
(3.01)

26
(3.05) NS

Type IIA 29
(2.69)

32
(4.01)

29
(3.18)

32
(3.23) NS

Type IIB 182
(7.36)

185
(11.0)

164
(8.71)

178
(8.84) NS
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Cross-sectional area ( mμ 2
)

Mean 0.00 0.00 -0.08

Type I 0.02 -0.02 -0.01

Type IIA 0.07 -0.07 -0.10

Type IIB 0.01 -0.01 -0.10

Muscle fiber area composition (%)

Type I 0.22** -0.22** -0.20*

Type IIA 0.01 -0.01 0.04

Type IIB -0.18* 0.18* 0.13

Muscle fiber density (number/mm2)

Sum -0.02 0.02 0.08

Type I 0.23** -0.23** -0.21*

Type IIA -0.05 0.05 0.12

Type IIB -0.07 0.07 0.11



59

Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

pH45 min 0.08 -0.08 -0.15

pH24 h 0.05 -0.05 -0.08

R250 -0.05 0.05 0.10
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Berkshire

pH45 min -0.01 0.01 0.11

pH24 h 0.26
**

-0.26
**

-0.32
***

R250 0.14 -0.14 -0.18

Duroc

pH45 min 0.49** -0.49** -0.49**

pH24 h -0.13 0.13 0.12

R250 -0.29 0.29 0.2

Landrace

pH45 min 0.05 -0.05 -0.29

pH24 h -0.10 0.10 0.06

R250 -0.14 0.14 0.33

Yorkshire

pH45 min 0.02 -0.02 -0.25*

pH24 h -0.14 0.14 0.07

R250 -0.11 0.11 0.30*
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Lightness 0.04 -0.04 0.01

Redness 0.02 -0.02 -0.05

Yellowness 0.03 -0.03 -0.11

Drip loss -0.06 0.06 0.10

FFU -0.02 0.02 0.17*
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Berkshire

Lightness -0.01 0.01 0.05

Redness 0.21
*

-0.21
*

-0.24
**

Yellowness 0.18
*

-0.18
*

-0.15

Drip loss -0.19
*

0.19
*

0.20
*

FFU -0.21
*

0.21
*

0.19
*

Duroc

Lightness -0.07 0.07 -0.01

Redness 0.18 -0.18 -0.10

Yellowness 0.08 -0.08 -0.12

Drip loss -0.17 0.17 0.22

FFU -0.02 0.02 0.05

Landrace

Lightness -0.08 0.08 0.09

Redness -0.03 0.03 -0.01

Yellowness -0.02 0.02 -0.11

Drip loss 0.04 -0.04 0.04

FFU -0.24 0.24 0.29

Yorkshire

Lightness 0.16 -0.16 0.04

Redness -0.15 0.15 -0.01

Yellowness -0.03 0.03 -0.11

Drip loss 0.09 -0.09 0.03

FFU -0.06 0.06 0.25*
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Quality grades of cold pork carcass
Level of

significance
1+ 1 2

Total
(n=225)

9.41
a

(n=8)
5.43

b

(n=175)
4.96

b

(n=42)
**

Berkshire
(n=127)

7.83
(n=1)

5.82
(n=97)

5.40
(n=29) NS

Duroc
(n=32)

8.98
a

(n=4)
4.87

b

(n=27)
3.12

b

(n=1)
†

Landrace
(n=46)

11.3
a

(n=3)
6.67

b

(n=33)
5.86

b

(n=10)
*

Yorkshire
(n=20) - 4.65

(n=18)
5.21
(n=2) NS
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Parameters n Mean ± SD Min. Max.

Myosin heavy chain isoforms

Slow isoform (%) 244 6.03 ± 2.80 0.40 16.46

Fast isoform (%) 244 93.97 ± 2.80 83.54 99.60

Carcass traits

Carcass weight (kg) 244 86.18 ± 7.60 70.00 119.0

Backfat thickness (mm) 244 23.13 ± 4.68 10.00 37.00

Loin eye area (cm2) 244 46.72 ± 10.45 24.59 81.48

Postmortem metabolic traits

Muscle pH45 min 244 6.18 ± 0.28 5.44 6.81

Muscle pH24 h 244 5.76 ± 0.25 5.34 6.57

R248 244 0.94 ± 0.21 0.63 1.35

R250 244 1.00 ± 0.20 0.71 1.37

R258 244 1.06 ± 0.16 0.79 1.37

Pork quality traits

Lightness 244 45.62 ± 3.58 32.72 57.63

Redness 244 6.86 ± 1.14 4.00 9.82

Yellowness 244 2.32 ± 0.77 0.86 5.52

Filter-paper fluid uptake (mg) 244 31.20 ± 24.12 3.50 141.6

Drip loss (%) 244 2.91 ± 1.89 0.83 9.80

Cooking loss (%) 244 29.25 ± 5.55 11.96 46.84

Shear force (N) 244 54.28 ± 16.34 23.71 108.0

NPPC color score 244 2.81 ± 0.73 1.00 5.25

NPPC marbling score 244 2.17 ± 0.77 1.00 4.70
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Low
(n=163)

High
(n=81)

Level of
significance

MHC slow isoform (%) 4.51b

(0.17)1
9.06a

(0.23) ***

Carcass traits

Carcass weight (kg) 86.44
(0.68)

87.58
(0.93) NS

Backfat thickness (mm) 23.77
(0.39)

24.72
(0.53) NS

Loin eye area (cm2) 44.97
(0.79)

43.75
(1.13) NS

Postmortem metabolic traits

Muscle pH45 min
6.16b

(0.03)
6.25a

(0.04) *

Muscle pH24 h
5.68

b

(0.02)
5.75a

(0.03) *

R248
0.84
(0.02)

0.84
(0.03) NS

R250
0.90
(0.02)

0.90
(0.03) NS

R258
1.14
(0.02)

1.14
(0.02) NS

Pork quality traits

Lightness 46.75
(0.27)

46.77
(0.37) NS

Redness 6.59
(0.10)

6.60
(0.13) NS

Yellowness 2.37
(0.07)

2.50
(0.09) NS

Filter-paper fluid uptake (mg) 36.60a

(1.81)
29.82b

(2.44) *

Drip loss (%)
3.41a

(0.15)
3.03b

(0.21)

Cooking loss (%) 30.56
(0.40)

30.42
(0.54) NS

Shear force (N)
59.33
(1.29)

60.24
(1.74) NS

NPPC color score 2.57
(0.06)

2.64
(0.07) NS

NPPC marbling score 2.19
(0.06)

2.24
(0.08)

NS
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Parameters n Mean ± SD Min. Max.

Myosin heavy chain isoforms

Slow isoform (%) 167 4.56 ± 1.59 0.40 6.89

Fast isoform (%) 167 95.44 ± 1.59 93.11 99.60

Carcass traits

Carcass weight (kg) 167 85.57 ± 7.59 70.00 119.0

Backfat thickness (mm) 167 23.01 ± 4.80 10.00 37.00

Loin eye area (cm2) 167 46.76 ± 10.78 24.59 81.48

Postmortem metabolic traits

Muscle pH45 min 167 6.15 ± 0.29 5.44 6.81

Muscle pH24 h 167 5.75 ± 0.24 5.34 6.54

R248 167 0.95 ± 0.21 0.63 1.35

R250 167 1.00 ± 0.19 0.71 1.37

R258 167 1.06 ± 0.16 0.79 1.37

Pork quality traits

Lightness 167 45.50 ± 3.75 32.72 57.63

Redness 167 6.86 ± 1.16 4.49 9.82

Yellowness 167 2.27 ± 0.75 0.86 5.02

Filter-paper fluid uptake (mg) 167 32.04 ± 24.91 4.90 141.6

Drip loss (%) 167 2.95 ± 1.89 0.83 9.80

Cooking loss (%) 167 29.13 ± 5.33 17.03 46.84

Shear force (N) 167 53.86 ± 16.42 23.71 104.0

NPPC color score 167 2.81 ± 0.74 1.00 5.25

NPPC marbling score 167 2.16 ± 0.75 1.00 4.70
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Parameters n Mean ± SD Min. Max.

Myosin heavy chain isoforms

Slow isoform (%) 77 9.21 ± 2.15 7.08 16.46

Fast isoform (%) 77 90.79 ± 2.15 83.54 92.92

Carcass traits

Carcass weight (kg) 77 87.48 ± 7.49 74.00 115.00

Backfat thickness (mm) 77 23.40 ± 4.42 14.00 35.00

Loin eye area (cm2) 77 46.62 ± 9.71 25.58 68.88

Postmortem metabolic traits

Muscle pH45 min 77 6.23 ± 0.26 5.60 6.78

Muscle pH24 h 77 5.79 ± 0.29 5.45 6.57

R248 77 0.94 ± 0.22 0.63 1.33

R250 77 0.99 ± 0.20 0.71 1.36

R258 77 1.07 ± 0.17 0.80 1.37

Pork quality traits

Lightness 77 45.86 ± 3.18 38.14 51.53

Redness 77 6.86 ± 1.09 4.00 9.14

Yellowness 77 2.42 ± 0.80 0.98 5.52

Filter-paper fluid uptake (mg) 77 29.38 ± 22.36 3.50 105.3

Drip loss (%) 77 2.81 ± 1.90 0.84 8.36

Cooking loss (%) 77 29.52 ± 6.04 11.96 40.07

Shear force (N) 77 55.19 ± 16.23 26.95 108.0

NPPC color score 77 2.81 ± 0.71 1.00 4.25

NPPC marbling score 77 2.18 ± 0.82 1.00 4.00
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7% <
(n=167)

> 7%
(n=77)

Level of
significance

MHC slow isoform (%) 4.55b

(0.17)1
9.18a

(0.23) ***

Carcass traits

Carcass weight (kg) 86.40
(0.68)

87.12
(0.94) NS

Backfat thickness (mm) 23.73
(0.39)

24.86
(0.54)

Loin eye area (cm2) 44.97
(0.79)

43.69
(1.15) NS

Postmortem metabolic traits

Muscle pH45 min
6.17b

(0.03)
6.24a

(0.04) *

Muscle pH24 h
5.68

b

(0.02)
5.74a

(0.03) *

R248
0.84
(0.02)

0.84
(0.03) NS

R250
0.91
(0.02)

0.90
(0.03) NS

R258
1.13
(0.02)

1.14
(0.02) NS

Pork quality traits

Lightness 46.75
(0.27)

46.79
(0.38) NS

Redness 6.59
(0.10)

6.61
(0.14) NS

Yellowness 2.37
(0.07)

2.52
(0.09) NS

Filter-paper fluid uptake (mg) 36.53a

(1.80)
29.67b

(2.49) *

Drip loss (%)
3.39
(0.15)

3.06
(0.21) NS

Cooking loss (%) 30.62
(0.39)

30.27
(0.55) NS

Shear force (N)
59.30
(1.28)

60.36
(1.78) NS

NPPC color score 2.57
(0.05)

2.64
(0.08)

NS

NPPC marbling score
2.19
(0.06)

2.26
(0.08) NS
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Lightness FFU1 Drip
loss

Cooking
loss

Color
score2

Marbling
score3

Muscle pH24 h -0.49*** -0.36*** -0.48*** -0.49*** 0.46*** 0.18**
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Low

(n=96)

High

(n=148)

Muscle pH45 min

5.91

(0.02)1
6.37

(0.02)

MHC slow isoform composition (%)
5.83

(0.33)

5.95

(0.28)

Low

(n=190)

High

(n=54)

Muscle pH24 h

5.63

(0.01)1
6.10

(0.02)

MHC slow isoform composition (%)
5.71

(0.24)

7.19

(0.47)
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High

(n=144)

Low

(n=100)

Lightness
48.06

(0.19)1
43.25

(0.29)

MHC slow isoform composition (%)
5.97

(0.26)

5.72

(0.39)

High

(n=54)

Low

(n=190)

Drip loss (%)
5.79

(0.15)1
2.27

(0.10)

MHC slow isoform composition (%)
5.54

(0.41)

6.05

(0.27)

High

(n=46)

Low

(n=198)

Filter-paper fluid uptake (mg)
68.90

(2.18)1
25.70

(1.17)

MHC slow isoform composition (%)
5.33

(0.48)

6.05

(0.26)
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다 상관도 분석을 통한 단백질 아형 예측인자 활용도 검증.
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PSE

(n=4)

RSE

(n=9)

RFN

(n=81)

DFD

(n=35)

MHC slow isoform

composition (%)

5.79

(1.29)1
5.36

(0.86)

5.82

(0.29)

6.28

(0.43)

7% <
(n=92)

> 7%
(n=37)

DFD
24

(26.09%)1
11

(29.73%)

RFN
58

(63.04%)

23

(62.16%)

RSE
6

(6.52%)

3

(8.11%)

PSE
4

(4.35%)

0

(0.00%)
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Species ID(%)

S. scrofa 100.0

M. musculus 98.7

H. sapiens 98.6

X. laevis 91.0

D. rerio 88.9

D. melanogaster 60.5

C. elegans 52.2

β
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(a)

(b)
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Species

S. scrofa 100.0

M. musculus 97.7

H. sapiens 95.7

X. laevis 84.8

D. rerio 80.0

D. melanogaster 57.5

C. elegans 50.8

Species

S. scrofa 100.0

M. musculus 97.9

H. sapiens 96.6

X. laevis 86.3

D. rerio 81.5

D. melanogaster 57.2

C. elegans 51.4

Species

S. scrofa 97.5

M. musculus 96.5

H. sapiens 95.5

X. laevis 85.9

D. rerio 81.8

D. melanogaster 56.8

C. elegans 51.0
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S2

S1

LMM

*, identical sequence
:, conserved substitutions
., semi conserved substitutions



88

β

β

β

β

β

β



89

β

β

β

β

β



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109
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Breed Female Male Total

Landrace 50 50 100

Yorkshire 50 50 100

Duroc 50 50 100

Berkshire 50 50 100

Total 400
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n Mean SD Min. Max.

Live weight (kg) 127 107.91 6.30 94.87 120.51

Carcass weight (kg) 127 84.13 5.04 73.00 94.00

Carcass percent (%) 127 77.82 1.24 74.31 83.16

Back fat thickness (mm) 127 23.36 4.46 10.00 34.00

Loin eye area (cm2) 27 48.49 7.42 32.23 64.12
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Sex

Significance
Female
(n=65)

Male
(n=62)

Live weight (kg) 108.24 ± 0.85 1 107.40 ± 0.80 NS

Carcass weight (kg) 84.12 ± 0.67 83.81 ± 0.63 NS

Carcass percent( ) 77.53 ± 0.15 77.89 ± 0.14

Back fat thickness (mm) 21.20 ± 0.54 25.34 ± 0.50 *

Loin eye area (cm2) 49.18 ± 1.67 46.20 ± 3.04 NS
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n Mean SD Min. Max.

pH45 min 127 6.26 0.22 5.44 6.78

Drip loss (%) 127 2.09 1.32 0.87 8.79

Lightness 127 44.65 2.19 38.61 49.24

Sex

Significance
Female
(n=65)

Male
(n=62)

pH 45min 6.23 ± 0.03
1 6.27 ± 0.03 NS

Drip loss (%) 1.94 ± 0.17 2.29 ± 0.16 NS

Lightness 44.56 ± 0.28 44.66 ± 0.30 NS
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PSE RFN DFD

Lightness > 50 42 50 < 42-43

Drip loss( ) > 6 < 6 < 1 2
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

All pigs

Loin eye area -0.02 0.02 0.24***

Backfat Thickness 0.07 -0.07 -0.10



149

Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

Berkshire

Loin eye area -0.13 0.13 0.23
*

Backfat Thickness 0.12 -0.12 -0.10

Duroc

Loin eye area 0.05 -0.05 -0.12

Backfat Thickness -0.15 0.15 0.07

Landrace

Loin eye area -0.12 0.12 0.41*

Backfat Thickness 0.22 -0.22 -0.18

Yorkshire

Loin eye area 0.20 -0.20 -0.27

Backfat Thickness -0.02 0.02 0.00
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Parameters Definition

Softness Force required to compress (biting across the fibers) the meat sample
between the molar teeth: soft to hard

Initial tenderness Force required to chew 3 times after the initial compression: tender to
tough

Chewiness Energy required at the 9th chew to swallow at a constant rate: tender to
chewy

Rate of breakdown
Number of chews required for the sample to disintegrate during the

mastication process in preparation for swallowing: fast to slow

Juiciness Amount of moisture released after 5 chews: not juicy to extremely juicy

Flavor intensity Intensity of pork flavor after 8 chews: no pork flavor to full pork flavor

Off-flavor Intensity of any flavor or after-taste perceived as inappropriate to cooked
pork: none to strong off-flavor

Mouth coating Amount of oil/fat left in the mouth surface: none to very much

Amount of
perceptible residues

Amount of connective tissue remaining upon complete disintegration of
meat sample: none to abundant
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

NPPC score

Color score 0.00 0.00 -0.13

Marbling score 0.03 -0.03 -0.12

Sensory evaluation

Softness -0.05 0.05 0.13

Initial tenderness -0.07 0.07 0.14

Juiciness -0.05 0.05 0.12

Flavor -0.05 0.05 0.06

Off-flavor -0.10 0.10 0.13

Chewiness -0.06 0.06 0.12

Rate of breakdown -0.05 0.05 0.11

Mouth coating -0.06 0.06 -0.04

Amount of
perceptible residues -0.11 0.11 0.19
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

NPPC score

Color score 0.15 -0.15 -0.16

Marbling score 0.06 -0.06 -0.06

Sensory evaluation

Softness -0.28* 0.28* 0.47***

Initial tenderness -0.28* 0.28* 0.45***

Juiciness -0.14 0.14 0.28*

Flavor -0.25 0.25 0.20

Off-flavor -0.29* 0.29* 0.33*

Chewiness -0.21 0.21 0.42**

Rate of breakdown -0.25 0.25 0.47***

Mouth coating 0.05 -0.05 -0.25

Amount of
perceptible residues -0.32* 0.32* 0.46***
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

NPPC score

Color score -0.14 0.14 0.03

Marbling score 0.18 -0.18 -0.21

Sensory evaluation

Softness 0.08 -0.08 -0.10

Initial tenderness 0.07 -0.07 -0.14

Juiciness -0.20 0.20 0.32

Flavor -0.05 0.05 0.02

Off-flavor 0.15 -0.15 -0.36*

Chewiness -0.03 0.03 -0.06

Rate of breakdown 0.04 -0.04 -0.18

Mouth coating 0.21 -0.21 -0.28

Amount of
perceptible residues 0.12 -0.12 -0.14
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

NPPC score

Color score 0.25 -0.25 -0.33*

Marbling score 0.21 -0.21 -0.18

Sensory evaluation

Softness -0.07 0.07 0.01

Initial tenderness -0.12 0.12 0.07

Juiciness 0.07 -0.07 0.04

Flavor 0.25 -0.25 -0.05

Off-flavor 0.12 -0.12 0.00

Chewiness -0.02 0.02 -0.03

Rate of breakdown 0.04 -0.04 -0.07

Mouth coating -0.17 0.17 0.00

Amount of
perceptible residues 0.10 -0.10 -0.03
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Myosin heavy chain isoform

Slow isoform fast isoform fast/slow ratio

NPPC score

Color score 0.02 -0.02 -0.24

Marbling score 0.10 -0.10 -0.15

Sensory evaluation

Softness 0.21 -0.21 -0.16

Initial tenderness 0.10 -0.10 -0.06

Juiciness -0.14 0.14 0.23

Flavor -0.24 0.24 0.15

Off-flavor -0.18 0.18 0.13

Chewiness 0.06 -0.06 0.01

Rate of breakdown -0.10 0.10 0.05

Mouth coating 0.17 -0.17 -0.22

Amount of
perceptible residues -0.07 0.07 0.13
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7% <
(n=89)

> 7%
(n=38)

Level of
significance

MHC slow isoform composition (%) 4.39b

(0.20)
9.49a

(0.31) ***

Carcass traits

Carcass weight (kg) 84.24
(0.59)

84.71
(0.90) NS

Backfat Thickness (mm) 23.47
(0.49)

24.00
(0.75) NS

Loin eye area (cm2) 47.73
(0.96)

46.23
(1.41) NS

Pork quality traits

Muscle pH45 min
6.11b

(0.03)
6.23a

(0.04) *

Muscle pH24 h
5.85b

(0.03)
6.00a

(0.04) **

Lightness 43.80
(0.36)

44.01
(0.56) NS

Redness 7.09
(0.11)

7.18
(0.17) NS

Yellowness 2.06
(0.07)

2.28
(0.11) NS

Filter-paper fluid uptake (mg) 23.31a

(1.82)
17.51b

(2.79)

Drip loss (%) 2.32a

(0.15)
1.58b

(0.23)
**

Cooking loss (%) 26.39
(0.52)

25.75
(0.80)

NS

Shear force (N)
45.64
(1.27)

46.46
(1.95) NS

NPPC color score 3.12
(0.07)

3.20
(0.10)

NS

NPPC marbling score
2.31
(0.07)

2.36
(0.11) NS
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7% <
(n=22)

> 7%
(n=10)

Level of
significance

MHC slow isoform composition (%) 4.16b

(0.34)
8.47a

(0.50) ***

Carcass traits

Carcass weight (kg) 87.68
(1.00)

87.30
(1.48) NS

Backfat Thickness (mm) 23.27
(0.48)

22.30
(0.71) NS

Loin eye area (cm2) 41.37
(1.28)

40.94
(1.89) NS

Pork quality traits

Muscle pH45 min
6.27
(0.05)

6.42
(0.08) NS

Muscle pH24 h
5.61
(0.01)

5.57
(0.02) NS

Lightness 49.10
(0.39)

49.29
(0.58) NS

Redness 5.92
(0.17)

6.03
(0.26) NS

Yellowness 2.82
(0.14)

3.07
(0.21) NS

Filter-paper fluid uptake (mg) 33.45
(2.07)

31.93
(3.08) NS

Drip loss (%)
3.60
(0.31)

3.16
(0.45) NS

Cooking loss (%)
30.03
(0.97)

28.46
(1.48) NS

Shear force (N) 59.13
(3.67)

58.18
(5.45) NS

NPPC color score 2.86
(0.09)

2.64
(0.13) NS

NPPC marbling score 2.78
(0.15)

3.00
(0.22) NS
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7% <
(n=27)

> 7%
(n=21)

Level of
significance

MHC slow isoform composition (%) 4.96b

(0.35)
9.35a

(0.40) ***

Carcass traits

Carcass weight (kg) 88.26
(2.29)

93.05
(2.59) NS

Backfat Thickness (mm) 19.44b

(0.82)
22.33a

(0.93) *

Loin eye area (cm2) 57.57
(2.52)

60.17
(3.84) NS

Pork quality traits

Muscle pH45 min
6.19
(0.05)

6.16
(0.06) NS

Muscle pH24 h
5.58
(0.02)

5.60
(0.02) NS

Lightness 48.29
(0.43)

47.76
(0.49) NS

Redness 6.65
(0.23)

6.48
(0.26) NS

Yellowness 2.33
(0.14)

2.26
(0.16) NS

Filter-paper fluid uptake (mg) 64.80
(5.81)

52.38
(6.58) NS

Drip loss (%)
4.20
(0.41)

4.89
(0.46) NS

Cooking loss (%)
35.30
(0.34)

36.02
(0.39) NS

Shear force (N) 62.58
(3.12)

65.50
(3.54) NS

NPPC color score 1.94
(0.12)

2.18
(0.13) NS

NPPC marbling score 1.67
(0.13)

1.66
(0.15) NS
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7% <
(n=29)

> 7%
(n=8)

Level of
significance

MHC slow isoform composition (%) 5.03b

(0.22)
8.38a

(0.43) ***

Carcass traits

Carcass weight (kg) 85.59
(1.16)

86.25
(2.22) NS

Backfat Thickness (mm) 24.69
(1.07)

24.75
(2.05) NS

Loin eye area (cm2) 40.41
(1.92)

40.20
(3.65) NS

Pork quality traits

Muscle pH45 min
6.15
(0.06)

6.21
(0.12) NS

Muscle pH24 h
5.69
(0.03)

5.57
(0.07) NS

Lightness 45.42
(0.46)

45.37
(0.88) NS

Redness 7.10
(0.23)

7.32
(0.44) NS

Yellowness 2.46
(0.16)

2.67
(0.30) NS

Filter-paper fluid uptake (mg) 27.27
(2.44)

22.16
(4.64) NS

Drip loss (%)
3.20
(0.32)

2.80
(0.61) NS

Cooking loss (%)
31.12
(0.63)

31.55
(1.21) NS

Shear force (N) 67.00
(2.41)

65.84
(4.60) NS

NPPC color score 2.61
(0.10)

2.79
(0.20) NS

NPPC marbling score 1.70
(0.09)

1.65
(0.18) NS
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7% <
(n=41)

> 7%
(n=16)

DFD

21 11

(51.22%) (68.75%)

RFN

18 5

(43.9%) (31.25%)

RSE

1 0

(2.44%) (0.00%)

PSE

1 0

(2.44%) (0.00%)

7% <
(n=89)

> 7%
(n=38)

1+

0 1

(0.00%) (2.63%)

1

69 27

(77.53%) (71.05%)

2

20 10

(22.47%) (26.32%)
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7% <
(n=13)

> 7%
(n=5)

DFD

0 0

(0.00%) (0.00%)

RFN

12 5

(92.31%) (100%)

RSE

1 0

(7.69%) (0.00%)

PSE

0 0

(0.00%) (0.00%)

7% <
(n=22)

> 7%
(n=10)

1+

1 3

(4.55%) (30.0%)

1

20 7

(90.91%) (70.0%)

2

1 0

(4.55%) (0.00%)
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7% <
(n=19)

> 7%
(n=11)

DFD

0 0

(0.00%) (0.00%)

RFN

15 8

(78.95%) (72.73%)

RSE

2 3

(10.53%) (27.27%)

PSE

2 0

(10.53%) (0.00%)

7% <
(n=27)

> 7%
(n=21)

1+

0 3

(0.00%) (14.29%)

1

21 14

(77.78%) (66.67%)

2

6 4

(22.22%) (19.05%)
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7% <
(n=19)

> 7%
(n=5)

DFD

3 0

15.79 (0.00%)

RFN

13 5

68.42 100

RSE

2 0

10.53 (0.00%)

PSE

1 0

5.26 (0.00%)

7% <
(n=29)

> 7%
(n=8)

1+

0 0

(0.00%) (0.00%)

1

21 6

(72.41%) (75.0%)

2

8 2

(27.59%) (25.0%)
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> 7%
(n=5)

MHC slow isoform composition (%) 10.12
(1.13)

Pork quality traits

Muscle pH45 min
6.43
(0.08)

Muscle pH24 h
5.73
(0.03)

Lightness 47.56
(0.64)

Redness 6.15
(0.36)

Yellowness 2.00
(0.23)

Filter-paper fluid uptake (mg) 10.04
(2.66)

Drip loss (%) 1.38
(0.17)

Cooking loss (%) 18.74
(1.11)

Shear force (N)
39.56
(5.84)

NPPC color score 2.60
(0.24)

NPPC marbling score 2.20
(0.25)
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> 7%
(n=5)

1+

0

(0.00%)

1

4

(80.0%)

2

1

(20.0%)



172



173



174



175



176



177



178



179



180



181



182



183



184



185



186



187



188



189



190



191



192

제 장 목표달성도 및 관련분야에의 기여도4
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제 장 연구개발 성과 및 성과활용 계획5
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제 장 연구개발과정에서 수집한 해외과학기술정보6
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