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Table 2. Existing items and newly measured items for evaluating pork grade

Classification Existing items Newly measured items
Carcass weight
Backfat thickness
Hot carcass (thoracic vertebra 11th, 14th average) -

Abdomen Belly thickness

(thoracic vertebra between 13th and 14th)

Backfat thickness

Cold carcass Marbling (overall)

Meat color (overall)

(thoracic vertebra 11th, 14th average)

Backfat thickness
(1th thoracic vertebra, 14th thoracic vertebra, 7th
lumbar vertebra)

Latissimus dorsi muscle
(length, width)
Marbling, Meat color, Lightness

(Longissimus dorsi muscle)
(Latissimus dorsi muscle)

Belly traits

(weight, length, width, thickness)
(muscle composition)
(muscle/fat percentage)
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Table 3. Carcass and pork belly traits of Yorkshire

Traits N' Mean Standard deviation Minimum Maximum
Hot carcass
Carcass weight (kg) 516 87.11 9.37 64.0 116.0
Backfat thickness (mm) 516 21.97 5.25 6.0 35.0
(homeleverepm bemeen 1o and 14| 516 | 4770 653 2.0 .0
Cool carcass
giﬁkfﬁésféfgiﬁeéﬁ?) 516 39.07 5.92 22.0 62.0
EPI ﬂi‘t‘)’f;)) 516 2.5 5.07 6.0 38.0
giﬁkﬁ;f;ﬁﬁzb%m) 516 22.55 5.07 5.0 41.0
Loin eye area (cm?) 516 38.03 5.85 21.0 95.0
Carcass Length (mm) 516 834.75 27.99 730.0 910.0
Carcass width (mm) 516 297.41 20.16 250.0 395.0
Marbling score 516 243 0.90 1.0 5.0
Intramuscular fat thickness (mm) 516 11.18 3.42 4.0 25.0
Meat color 516 3.81 0.63 2.0 5.0
Lightness (L") 414 46.10 8.22 30.70 66.50
Belly traits
Belly weight (kg) 516 6.98 0.98 4.50 10.0
Belly length (mm) 516 535.35 28.70 440.0 800.0
Belly width (mm) 516 286.20 17.26 235.0 375.0
Belly thickness(4/5) (mm) 516 59.13 6.39 41.0 85.0
Belly thickness(lumbar vertebra) (mm) 516 47.76 6.73 32.0 68.0
Muscle percentage (%) 516 48.16 5.90 30.95 64.69
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Table 4. Carcass and pork belly traits of Landrace

Traits N! Mean Standard deviation Minimum Maximum
Hot carcass
Carcass weight (kg) 133 85.42 7.52 71.0 106.0
Backfat thickness (mm) 133 18.43 3.87 10.0 31.0
Corale vestebrs bepween 1hand 1460 3| s 556 0| &40
Cool carcass
ziflktfﬁ;rt;’c‘fck’fezsegr‘:;’) 133 35.12 531 22.0 50.0
PP n(elé]r?)) 133 18.75 4.46 8.0 32.0
gi;kﬁ‘;lfgkvfﬁzb%m) 133 1632 5.37 6.0 34.0
Loin eye area (cm?) 133 35.93 4.58 24.0 54.0
Carcass Length (mm) 133 840.38 24.85 790.0 900.0
Carcass width (mm) 133 297.56 16.08 260.0 340.0
Marbling score 133 2.15 0.88 1.0 4.0
Intramuscular fat thickness (mm) 133 8.05 2.99 2.0 17.0
Meat color 133 3.68 0.70 2.0 5.0
Belly traits
Belly weight (kg) 131 7.17 0.85 5.65 10.30
Belly length (mm) 131 555.32 23.09 490.0 610.0
Belly width (mm) 131 273.92 8.94 255.0 300.0
Belly thickness(4/5) (mm) 131 59.84 8.51 41.0 85.0
Belly thickness(lumbar vertebra) (mm) 131 51.44 6.12 38.0 65.0
Muscle percentage (%) 131 54.17 5.82 39.76 69.27
Lightness (L") 133 50.36 4.92 36.77 62.57
! Number of pigs
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Fig. 7. Schematic diagram for major muscles in pork belly
u Qloh WA, 215 (Fig. 8a)> F5UlollA

T A

= o et e R D e =
o] St} 583 7 (Fig. 8c)>

= QoA
& vlFS ZAekaL Slok. w2 (Fig. 8d)°] -5
& sH~61 vir]of] WAyt B4 F sk Al A skt
7t QFO A s AR skt a2 A3 AR (Fig.
8e)> &5 SH~6HmtT] oA WHAlste] HE38] A%
sttt &5 270l tiF-E s A ek, @5l X
Aot & F07 FhAetthrt oy Adsle 574 0)
ATt vl AE(Fig. 80> 2.5 3lwlr]o|A] WAYs)
), & Z o7 Attt Q3870 fHAasith

AR FALE TA AE A A4 A (Belly produc-

tion traits)?} AFEAF 25324 3 A Belly composition
traits) = T 5 9197, Yorkshire (n=516)%} Land-
race (n=133)2] 7} Aol thst 7] &A% Table 5
of veht Qi AbA AARE A A A
(Belly weight)= Landrace 7.17 kg, Yorkshire 6.97 kg, 4t
A4 Zo](length)i= Landrace 555.32 mm, Yorkshire
535.35 mm* 44 FA, A A o= Landrace”}
o)A oz A AR AT AP A UBl(width) =

ol
B N Ftorl o o

36 | FAA TR A |

Landrace 273.92 mm, Yorkshire 286.20 mm.=. Yorkshire” }
el Aoz §A A AT

MAMN FHERAFAS 7 259 A8y A2
S1] -5 -(muscle percentage) = -Ad & o] T}, AAZ
SH S-S H 49.38% 0.2 e o FEER =
Landrace 54.17%, Yorkshire 48.16% % Landrace”}
oA o 7 = e 51 S A Y R B
AAAS AL Q= S5 AW B S H] 2
SHAl YebES & 4 stk A AS A8k Sl e
TRIF FollA 5& 9 F-Fcutaneous trunci m.)°]
71 AA VEFSE 0.1 (448.00 cm?) Wl 57 A (Inter-
nal abdominal oblique m.)©] 7} ZA YERSTE
(91.88 cm?). 6719] BE FFollA & <] Wol&
Eb 3z QAT whebA], S5 2 A E EEl A A
I FAF o] o] Fo A A, MFaHIF A
A yebd Ao = 7] tE ).

AHARS o] F 3 9l 6719 5 v W dA
5, A ¥ Fig. 90l Ve itk A ARe] F
B o} A ste] 7 F sk Aghs k= Ao ® vt
= W2 EE IS 4 10%, 21%E A
At ik Bl A, SHHA L T8k
Tk G25o] ARl = 912k A Ho] Al st=
217 A8 wiEell &9 4
A 7}l F Q3 gEo] T

710 HATA L SHONH AL, longissimus dorsi
m)= o= skal gl wheha] 2 A= 9
SA g elA] A A Hes
(latissimus dorsi m.)®l| T3l -l A" 5= (marbling score)
9} 52 (meat color) “12] 12 § = (lightness, L) & =7
S} tH(Table 6).

SUANEE WH P §es e
H,
[e]

ot &
>,

N
=
N
~

N -
Y, of,

o
N
>
o
e
£
uj
v
-
rd
=
N
ol }'H
[N
—= oX
o oV o G (R ol A T~ e

52 rlo
dlo
[o

off ng — [

=
£ ol g3st A7 S5 Ul A e
n|steh, whebA, v H LR H

1 i=ke] o @A YebdS o 5 Sl
™ Yorkshire”} LandraceX U} vl & <2,
BFoA Fo 8 o7 = AL AT 54
At 379, W5 3.97% el o 5
Yorkshire”} Landrace H.T} 2] 4 0.2 ZI3}A e}
Wk W E s Wl EH A 47,13, B> 5 T 42.87% A}
¥ ¢l 0 FF7Folli= Yorkshire”} Landrace H.t} 2]

ol
., rH
=
>

oo o
Flo ofx

lo
=

N_l
Y r

=



(b)

Fig. 8. Characteristics of the major muscles in pork belly. (a) Pectorales profundi m. (b) Latissimus dorsi m. (c) Cutaneous trunci m. (d) Rectus abdomi-
nis m. (e) Extemal abdominal oblique m. (f) Internal abdominal oblique m.

Table 5. Means and standard deviation for pork belly production and composition traits

Traits ‘

Yorkshire (n=516)

Landrace (n=133)

Total (n=649)

Belly production traits

Belly weight (kg) 6.97+0.98" 7.17+0.85° 7.02+0.95

Belly length (mm) 535.35128.70° 555.32+23.09* 539.39128.78

Belly width (mm) 286.20+t17.26 273.92£8.94° 283.72116.67
Belly composition traits

Muscle percentage (%) 48.165.90° 54.17+5.82 49.3816.36

Pectorales profundi m. (cm?) 93.39122.96 111.60120.13¢ 97.08 £23.57

Latissimus dorsi m. (cm?) 203.57+£36.76° 217.06 £31.09 206.30136.07

Cutaneous trunci m. (cm?)

433.35+£75.86

507.53+61.77*

448.37%79.03

Rectus abdominis m. (cm?)

199.12£35.01°

238.10+32.84°

207.02+37.95

External abdominal oblique m. (cm?)

338.22+54.16°

362.78 =48.95

343.191+54.02

Internal abdominal oblique m. (cm?)

90.83 +23.66°

96.03 £21.40°

91.881+23.30

Etcetera area. (cm?)

718.751+111.08

851.59+92.12¢

745.641119.99

Ao Ash7) Lrepyt
R I AR S P 6:] 2 2 A

.
R e kL

3 o

=59

o
=
=
T

L
.
]

=

fo ko
oy Mo

[ 2015, 12 (Vol.4, No.2) | 37



ojefe} o)L

Pectorales profundi muscle

 Latissimus dorsi muscle

46%

= Rectus abdominis mm

= Extemnal abdominaloblique muscle
@ Muscle ratio

O Fat ratio Internal abdominaloblique muscle

Etcetera area

Fig. 9. Schematic diagram for Belly composition traits
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Table 7. Correlation coefficients (r) among meat quality of Longissi-
mus dorsi muscle and Latissimus dorsi muscle.

Traits r P—value
Marbling score 0.64 <.0001
Meat color 0.49 <.0001
Lightness (L") 0.78 <.0001
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Table 6. Means and standard deviation for measured traits of Longissimus dorsi muscle and Latissimus dorsi muscle.

Traits | Yorkshire (n=516) |  Landrace (n=133) | Total (n=649)

Marbling score

Longissimus dorsi m. 2.4310.90° 2.15%0.88" 2.37£0.90

Latissimus dorsi m. 327E1.17° 2.7110.94° 3.16%1.15
Meat color

Longissimus dorsi m. 3.8110.63* 3.6810.70 3.79710.64

Latissimus dorsi m. 3.92+0.42° 4.010.33 3.9710.40
Lightness (L*)

Longissimus dorsi m. 46.101+8.22° 50.3614.92¢ 47.13£7.76

Latissimus dorsi m. 42.331+5.82" 44,551+4.36° 42.87+5.58




Table 8. Physiochemical property and proximate analysis for pork belly

Trait ‘ N1 Mean Standard deviation Minimum Maximum
Physiochemical property
Shear force (kg force) 142 26.95 4.29 15.69 38.84
Cooking Loss (%) 276 28.42 4.19 14.30 45.81
Proximate analysis
Water (%) 309 47.41 5.38 33.95 62.00
Fat (%) 309 37.27 6.75 19.2 54.94
Protein (%) 309 13.26 1.55 8.7 17.31
Ash (%) 309 0.54 0.1 0.22 0.78
! Number of pigs
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Table 9. The effects of muscle percentage on physiochemical property and proximate analysis for pork belly

) Group’
Traits
A | B | c | D
Physiochemical property
Shear force(ke force) 24.82+3.41 25.87+3.47 27.22+4.76 27.45%4.20
& (n=8) (n=24) (n=51) (n=59)
Cooking loss(%) 2740431 28.731+3.82 28.80+4.55 28.331£3.93
g 1085170 (n=44) (h=62) (n=91) (n=79)
Proximate analysis
Water (%) 45.27+5.520 46.79+5.15° 46.464.97° 50.63E4.57*
¢ (n=57) (n=74) (n=97) (n=81)
Fat (%) 40.25+6.97 38.16£6.41* 38.4216.13* 33.00E5.63°
3 (n=57) (n=74) (n=97) (n=81)
Protein (%) 12.46+1.76¢ 13.12+1.38 13.02F1.34° 1424+ 1.28
¢ (n=57) (n=74) (n=97) (n=81)
Ash (%) 0.55%0.11 0.54%0.10 0.52+0.1 0.55£0.09
¢ (n=57) (n=74) (n=97) (n=81)

'Group A thoracic vertebra 12th Muscle Percentage <40%
Group B: thoracic vertebra 12th Muscle Percentage 40%~45%
Group C: thoracic vertebra 12th Muscle Percentage 45%~50%
Group D: thoracic vertebra 12th Muscle Percentage >50%

*b¢ S means with different superscripts differ significantly at the level of 0.0

+ A% DO F1tel A8 = 5ol B
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Table 10. The effects of muscle percentage on sensory traits

. Fatness Group'
Traits
A (n=45) B (n=62) C (n=91) D (n=79)
Juiciness 2.9910.40° 2.7310.35° 2.6510.34° 2.40£0.35¢
Tenderness 2.83£0.36* 2.731£0.35° 2.6010.34° 2.48£0.37
Flavor 2.8710.25* 2.83+0.27® 2.7910.23® 2.76£0.27
Fattiness 3.24%3.50° 3.041+0.33" 2.90£0.36° 2.65+0.39¢
Overall Palatability 2.92%0.38 2.89£0.37* 2.86+0.33¢ 2.7310.34°

'Group A thoracic vertebra 12th Muscle Percentage <40%
Group B: thoracic vertebra 12th Muscle Percentage 40%~45%
Group C: thoracic vertebra 12th Muscle Percentage 45%~50%
Group D: thoracic vertebra 12th Muscle Percentage >50%

abe .S means with different superscripts differ significantly at the level of 0.05
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Table 11. Representative pork belly by visual sensory evaluation

Group A Group B Group C Group D Group E

Fatness (5th thoracic (9th thoracic (12nd thoracic (1st lumbar (5th lumbar
vertebrae) vertebrae) vertebrae) vertebrae) vertebrae)
Most Leanest 1 0703-3 0806—09 1109-16 0305-20 1403-23
Leanest 2 0501-3 0105-09 1311-15 0501-21 0408-26
Moderate 3 1328—-03 0311-09 1220-15 0330-21 0904-27
Fattest 4 0303-03 1415-09 0805—-17 0207-22 0327-25
Most Fattest 5 1032-03 0106—09 0934-18 1019-20 0934-30
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Table 12. Belly consumer preference of vertebra location and fatness

Group A Group B Group C Group D Group E
Fatness (5th thoracic (9th thoracic (12nd thoracic (1st lumbar (5th lumbar
vertebrae) vertebrae) vertebrae) vertebrae) vertebrae)
Consumer preference rank 1st | 2nd |Sum | 1st | 2nd | Sum | 1st | 2nd | Sum | 1st | 2nd | Sum | 1st | 2nd | Sum
Most Leanest 1 461 27 73 34 49 83 6 12 18 11 12 23 7 9 16
Leanest 2 131 115 | 246 | 81 121 | 202 2 20 22 43 57 | 100 | 10 10 20
Moderate 3 252 129 | 381 | 222 | 189 | 411 40 72 112 | 70 73 | 143 4 2 6
Fattest 4 11 30 41 17 44 61 5 9 14 6 9 15 1 4 5
Most Fattest 5 6 1 7 3 9 12 2 3 1 4 5 0 0 0
Total 446 | 302 | 748 | 357 | 412 | 769 | 54 115 | 169 | 131 | 155 | 286 | 22 25 47
' Number of respondents
MATF7F Z2olg ACRE ofdrt. 25% v @S dald 5 e 34 2= a7 9l
ARG/ A A 48 wan, A das, b, §eERe AT 5 IS Jlow pudn
ZSF SH A, A da o7 ldlon, o] & WS SIS A= 0367 (P<0.0001)
Aso]l ToEdE wdd = Qv sHANE FrFE oW, BT e ISHEl AdATE
AalM = 7ol golsliof skt 5% @4, A 0.609 (P <0.000D)FE VFERF 58S T2l E 5= 9l
WoEA 9 SREES REARISS S0 @A o, HeE oy 2adude) 4
Shs MiAREel glerm, Frtgdms FAge  Alas 0.646 (P < 0.0001), WStHE I AT
b ek et TRIAR ddH= A WA AT E -0.547 (P <0.000D) = LHERL T

A A, 2R A e 3 29

(n=222"4)

T35, BE Leanest 24}, A0 A} A5 =AM 7 39
(n=131")

Fig. 11. Good result shape(1~3 above) of belly consumer preference
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23k Ak A Q1 Ak Ak F A (belly weight)i= Land-
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A doli= Landrace”} 794 0.2 =] AT S
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Table 13. Muscle composition of standard belly slice

Traits Standard Group mean | Group standard Range Number of pigs in range

Total belly area(cm?) 182.73 169.91 18.40 164~202 369
Total muscle area(cm?) 90.14 84.93 10.96 77~103 436
Total fat area(cm?) 92.59 85.79 16.23 76~109 378
Muscle percentage(%) 49.33 50.17 5.55 43~56 458
Pectorales profundi m. (cm?) 15.50 13.15 3.24 11~19 383
Latissimus dorsi m. (cm?) 24.82 23.62 3.90 21~29 422
Cutaneous trunci m. (cm?) 5.42 5.97 1.37 4~7 423
Rectus abdominis m. (cm?) 2.18 2.52 2.88 - -
External abdominal oblique m. (cm?) 2.70 2.89 2.39 - -
Length of Belly (cm) 30.32 31.10 2.4 28~33 459
Length of Cutaneous trunci m. (cm) 18.08 18.04 3.11 15~21 448
Length of Fat (cm) 5.59 6.15 2.20 4~8 374
SH &S P 49.38% 0. % YEFg oM, FEEEE AN A E ZAPEA Y HF9 X7 sHiQl AR A
Landrace 54.17%, Yorkshire 48.16% % Landrace”} S AL ASEa, 5 o, QF 1H- O 7 Folgt
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