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Table 3

Value of RGB (red, green, blue), HSV/HSB (hue, saturation, value/brightness), HSL (hue,
saturation, lightness) color models and CIELAB color space for PSE and RFN meat.

Meat quality class Color model CIE LAB
Computer image
analysis
R G B L* a’ b*
PSE X 93.8° 69.7° 63.9° 56.01° 9.87° 2.882
SD 29 26 24 1.6 2.7 1.7
RFN X 81.1° 565" 544° |48.44"| 884 0.18°
SD 3.4 4.0 58 0.5 09 09
H S V/B
PSE X 1.7 321 | 366"
SD 25 1.5 1.2
RFN X 7277 336° | 322°
SD 140.0 3.7 1.4
H S L
PSE X 11.7¢ 19.9° 30.7°
SD 2.5 1.8 1.1
RFN X 727°  211° | 26.7°
SD 140.0 24 1.8

X — average.
SD — standard deviation.
&b _ values, in columns, with different letters are significantly different at p <0.05.
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Tissue Damage
Infection

Stress \’,

Homeostasis

disturbance.
APP response

rJ

Water-holding capacity

Water-holding capacity (WHC) is one of the most important pork quality traits as it improves the
sensory appreciation of pork by consumers, affects the amount of saleable meat by reducing
purge loss, and increases processing yield of the further processed products. In Q-PorkChains

near-InfraRed (NIR) sensor technology was
used to estimate WHC in pork hams and
the potential of NIR as a sorting tool was
evaluated. The techniques proved to be
highly useful for the prediction of WHC at :
the slaughter line. .

O RFHWHOS 2mae] shxu7lo] g 2244 A4 AMsty &5 &4 3%
AFS FEe A B bed SR Pl GFL vA) GRo) HA 179 7}
4 F8F FASH F HUE 889

O Q-Pork ChainsEUel A& NR(ZHSIH) 44 71&e AHgstel 17 Bl WHCE
4

O NR®| 7bs4e Brstgon, g /e 5% 34004 WHCY o2 §83 2o
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2 45
2) FZ 9 A
O "l NPPC, FaU8 F5 A7+ Ardl(Moeller et al., 2010)

- =5 SAM0=679) i FHAEAH 4 Aol &nAHN=2,280) thE V5% BIFE AA
@ uFe @ A7 A F LR AoE olelol EAFHAE
Table 5

Predicted® mean consumer pork loin eating quality responses reported at designated
pork loin intramuscular fat percentages.

Variable” Intramuscular fat, %
1 2 3 4 S 6
Overall-Like 4.79 4.85 491 497 5.03 5.09
Juiciness-Like 5.14 5.16 5.20 5.24 5.28 532
Juiciness-Level 5.06 5.09 512 5.15 5.18 5.21
Tenderness-Like 4.90 493 4.96 499 5.02 5.05
Tenderness-Level 4.84 4.86 4.88 491 493 496
Flavor-Like 4.40 4.47 4.54 4.62 469 476
r-Level 413 422 430 438 446 454

ﬁﬁ’ihood of Purchase® 2.86 2.90 2,95 299 3.03 3.07 I

¢ Modeled effects with independent variables loin cooked temperature, pH,
Minolta L color, and Warner-Bratzler Shear force at their respective mean values,
and after adjustment for the city where consumer testing was conducted.

Y Consumer responses measured on an 8-point, end-anchored scale; 1=Most
unfavorable, 8 = Most favorable.

¢ Consumer responses measured on a 5-point scale; 1= Definitely Would Not
Buy, 5 = Definitely Would Buy.

Table 6
Predicted® mean consumer pork loin eating quality responses reported at designated
pork loin pH levels.

Variable® pH

5.40 5.60 5.80 6.00 6.20 6.40
Overall-Like 469 4381 494 5.07 5.19 5.31
Juiciness-Like 4.84 5.04 5.24 5.43 5.62 5.81
Juiciness-Level 471 494 5.16 5.38 5.59 5.80
Tenderness-Like 459 479 499 5.19 539 5.58
Tenderness-Level 4.47 4.70 493 5.15 5.37 5.59
Flavor-Like 437 447 457 4.66 4.76 4.86
Flavor-Level 4.20 4.26 431 4.37 443 449

ﬁcelihood of Purchase® 282 289 296 303 310 3.9

? Modeled effects with independent variables loin cooked temperature, intra-
muscular fat percentage, Minolta L color, and Warner-Bratzler Shear force at their
respective mean values, and after adjustment for the city where consumer testing
was conducted.

b Consumer responses measured on an 8-point, end-anchored scale; 1=Most
unfavorable, 8 = Most favorable.

¢ Consumer responses measured on a 5-point scale; 1= Definitely Would Not
Buy, 5 = Definitely Would Buy.

-9 A7 A2 vgo g YA sheR(Intramuscular fat), pH 7ol whel &wjx A
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TABLE 3.

Consumer Study Classes¢

Trait NGEP® 1 2

Total lipids, % 2.68 2.02 2.6-3.0 >4.0
INSTRON, kg 5.78 5.02 5.7-6.2 >6.5
Ultimate pH 5.84 5.652 5.8-5.9 >6.0
Cooking loss, % 239

Cooked moisture, % 65.4

Juiciness score 3.4

Tenderness score 3.4

Chewiness score 2.8

Flavor score 2.0

Cholesterol content, mg 56.1

Raw Dry Matter, % 26.9

TABLE 4. Observed v. Model Pork Purchase Levels,

pH Lipid Instron  Pork Price  Est.% pH Lipid Instron  Pork Price  Est.%
Buy Pork Buy Pork
1.99 0.47 1.99 0.66
2.74 0.36 2.74 0.55
1 1 1 3.49 0.26 1 3 1 3.49 0.43
4.24 0.18 4.24 0.32
4.99 0.12 4.99 0.22
1.99 0.40 1.99 0.59
2.74 0.29 2.74 0.47
1 1 3 3.49 0.20 1 3 3 3.49 0.36
4.24 0.14 4.24 0.26
4.99 0.09 4.99 0.18
1.99 0.51 1.99 0.44
2.74 0.39 2.74 0.32
3 1 1 3.49 0.29 3 1 3 3.49 0.23
4.24 0.20 4.24 0.16
4.99 0.13 4.99 0.10
1.99 0.70
2.74 0.59
3* 3 1 3.49 0.47
4.24 0.35
4.99 0.25

*This is the highest quality combination of traits.
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Table 1
Decision criteria for meat classification { Pospiech, 2000).

Meat quality pH Electrical L*
class conductivity [mS]
RFN 5.5-5.7 =10 43-50
PSE =55 =10 =50
Table 2
Characteristics of pork meat slices of the longissimus muscle classified as PSE or RFM
meat.
Meat quality class pH EC !
PSE (n=16) X 5.49° 10.65° 56.01°
SD 0.03 0.56 1.62
RFN (n=16) X 5.64° 8.46° 48.44°
SD 0.03 0.44 0.52
EC — electrical conductivity [mS].
X — average.

SD — standard deviation.
3 b _ values, in columns, with different letters are significantly different at p<0.05.

- 9 e 542 Photography of meat slices, specialized Image Analyzer software
(Developed for Division of Meat Technology, Warsaw University of Life Sciences,
Poland)E &-&sto] 32709 AZel tis] olnx] E4S T3 €& AAgtes vges
AdgPstAqthe= Holw 150 AAIZ 3714 A& pH, AVIAEE, =LY 25 1974

o Aol B HYE

O vl=9 HaAL 934 ngF 525F thd A7+ AF#E(Huff-Lonergan et al., 2002)

Table 3. Correlations between pork carcass measurements and biochemical measurements of porcine longissimus muscle and sensory characteristics

Loin
Carcass 10th-rib Loineye Hunter L Glycolytic
Item weight backfat area pH24h pH 48 h (48 h) 1Ia/ITb Glycogen Lactate potential % Lipid Cholesterol
Color 0.06 -0.10 0.07 0.30 0.28 -0.69 0.13 -0.18 -0.27 -0.30 -0.15 —0.07
(0.18) (0.02) (0.13) (0.003) (0.0001) (0.0001) (0.003) (0.0001) (0.0001) (0.0001) (0.0001) (0.03)
Marbling 0.09 0.38 -0.25 0.13 0.15 0.04 0.06 -0.08 -0.10 -0.12 0.57 0.09
(0.04) (0.0001) (0.0001) (0.003) (0.0006) (0.35) (0.18) (0.06) (0.02) (0.01) (0.0001) (0.04)
Firmness 0.08 0.24 -0.11 0.20 0.21 -0.20 0.11 -0.08 -0.23 -0.22 0.31 0.02
(0.06) (0.0001) (0.01) (0.0001) (0.0001) (0.0001) (0.01) (0.07) (0.0001) (0.0001) (0.0001) (0.72)
% Drip loss 0.01 0.01 0.02 -0.33 -0.28 0.33 -0.10 0.21 0.34 0.36 -0.01 0.001
(0.83) (0.88) (0.64) (0.0001) (0.0001) (0.0001) (0.03) (0.0001) (0.0001) (0.0001) (0.83) 0.97)
% Cook loss -0.03 0.11 -0.06 -0.20 -0.20 0.31 0.02 0.21 0.19 0.24 0.12 0.07
(0.4853) (0.0154) (0.1853) (0.0001) (0.0001) (0.0001) (0.5776) (0.0001) (0.0001) (0.0001) (0.006) (0.0989)
Star Probe -0.01 -0.19 0.22 -0.31 -0.29 0.28 -0.08 0.25 0.24 0.30 -0.14 0.08
(0.74) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.08) (0.0001) (0.0001) (0.0001) (0.002) (0.10)
Tenderness score 0.03 0.19 -0.18 0.27 0.28 -0.15 0.02 -0.20 -0.28 -0.31 0.19 -0.12
(0.57) (0.0001) (0.0001) (0.0001) (0.0001) (0.0004) (0.59) (0.0001) (0.0001) (0.0001) (0.0001) (0.01)
Juiciness score 0.09 0.01 0.07 0.17 0.15 -0.02 -0.06 -0.07 -0.22 -0.21 0.05 -0.09
(0.04) (0.83) (0.09) (0.0001) (0.001) (0.64) (0.18) (0.11) (0.0001) (0.0001) (0.27) (0.04)
Flavor score 0.05 0.24 -0.16 0.25 0.32 =0.04 -0.01 -0.13 -0.23 -0.24 0.23 -0.04
(0.27) (0.001) (0.0001) (0.0001) (0.0001) (0.38) (0.86) (0.003) (0.0001) (0.0001) (0.0001) (0.41)
Off-Flavor score 0.14 -0.21 0.10 -0.23 -0.32 0.12 0.01 0.07 0.20 0.19 -0.19 -0.02
(0.002) (0.0001) (0.03) (0.0001) (0.0001) (0.01) (0.86) (0.14) (0.0001) (0.0001) (0.0001) (0.60)
Upper row = phenotypic correlations, bold values indicate significant correlations. P-values for difference from zero in parentheses.
- = Z3 = Ly = 9=7) = Ooks) 3R E X o] AlI}z =
DHE H]AOI'C)% né]—l—, 73—1—, ﬁ—l—, "THZ:%]: Q) E]'o]::}' E‘é =0 Z_].'-/] 01—1__1_7:"3 -u-/‘]
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Fig. 1. The hyperspectral imaging system.

Table 3. Intercorrelation coefficients among drip loss, pH and color L* measured with the
conventional methods

RFN PEN PSE RSE

Drip loss to pH -0.38 0.10 0.55 —0.65

Drip loss to color [* 0.20 -0.23 -0.38 0.52

pH to color I -0.37 -0.63 -047 -0.81
A8 d7e AFSRENT EE]' A 23lg o] S(PFN, PSE, RSE)o.8 FR&le] 747}
20712 o] &S FnRlste] F 80709 A=Zel Wl 283 Vles T8 42 AAF=

nhgo s pHSt $E7F 9E e 4BWAE 2AHAS

o FHHAVE =

o) ol Yot BT ANE T FFAE pH F4
o
“v

Zg o] AFE Azt Al2El(computer vision system, CVS) &3} o= A34Chmiel et al., 2016)
A BES FHlstd o & AT 28 S4lol ofd HWAte H

9 FHelMe X% e A5 A7 AEE A

g AT GA olm x| 7]¥el IMAGE ANALYZER AZEdolE 53 B2 (Division of

Meat Technology at Warsaw University of Life Sc1ences, ZHE)E st o pHY

1o mEt BSOS AFeE FREY & OF I S5 4E e By
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Table 1
Selected quality attributes of the analyzed pork meat (average + standard deviation).
Parameters RFN (n = 54) normal PSE (n = 46) exudative
meat pH > 5.5 meat pH < 5.5
pH 5.70 + 0.10 5.47 + 0.02
Drip loss (%) 1.9a + 09 42b+ 1.5
Thermal drip (%) 51a+ 3.7 82b+ 55

20.1b + 3.6

WHC (cm?/g) 14.7a + 3.7

a, b — means in the same row with different superscripts differ significantly
(P < 0.05).

- ‘c?H':1r A Ao HoFRo] SHFLH, 7ELT, B4y 48 2% A4S ol
o480 2ol7F SR A=
O =Y AF A - =8 54 10057 A A3EA AT (Lee et al., 2023)

Table 2. Correlation of pork loin quality properties (experiment 1)

pH CIE L* CIE a* CIE b* Moisture Protein
CIE L* -0.65""
CIE a* -0.04 -0.28"
CIE b* -0.48°" 0.54" 0.50"*"
Moisture 0.05 —0.15 -0.25° -0.35™
Protein —0.10 —0.05 0.07 0.07 0.01
Cooking loss -0.35" 0.02 0.11 —0.15 0.15 -0.38"
* p<0.03, " p<0.01, *** p<0.001.
- Sl AYE ATAAE a9 A AR FHe ATES Aol SIS
Mo ATe 4 #E 3 JELY), AR, FAE0H 8 T B

sher, JbAz 2ke] AR AL AN ATHS

o)

- o] 3 pHe} W&, pHe} 71473 1] A3 #AA7F EFA oW o= A AAS 3

oF1 YA

O = a7 AH - A=golxe} AT S& AT 4197 &8 AFE 5, 2009

-3g A= S & = 2t ¢ AASHA Ao aA Afz=of MERLE FUE X
= ¥ A vlagk A2 o] F pHU 7144 59 43 71

=2 FAAAE Bl SAGS HELHE IAFEAS

Yo
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-
_|>:‘
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o
>
e
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Table 2. Correlation coefficients between color and WHC measurements of pork loin

Kem Lightness Redness Yellowness Chroma Hue
({ 5] (a*) (b*) (C*) (h)
Cooking loss (%) 0.36%* 0.23%* 0.35%* 0.25% 0.34%*
Filter paper fluid (mg) 0.49%* 0.09 0.19%* 0.04 0.37%*
Drip loss (%) 0.52%% 0.04 0.24%* 0.01 0.42%+
** - p<00l
Table 3. Correlation ooefficients between quality measure-
ments and moisture content, crude fat and
pH of pork loin
Lightness Drip loss  Cooking loss
Item <
i (L*) (%) (%)
Moisture content (%) —0.14** 0.16** 0.11*
Crude fat (%) — (.00 —(.26%* — (.06
pH —0.67%* —0.42%+ —0.39%+
* . p<0.05 ** : p<0.0l
O T A7 AR - 3 wtgollA F4 I 820 2 s 54 11| AAl A7 (Hwang et al, 2020)
-l AT %6/ 39 wAEe 54 AEY 8ol AE Wde 5% #% WE
AA AFE g o2 FPEAS Y A2 Anjxte] Vs JHEE Q210 F
A BE 89l F ol 23 A AT WAV BA Urhdea #0384l
Table 3. Correlation coefficients (r) between sensory properties, meat quality traits and carcass weight
of high-market weight pigs
Measurements Flavor Juiciness Tenderness Palatability
Carcass weight 059" 0.28 -0.70" 0.20
Backfat thickness 0.50™ 0.317 -0.56" 0.33"
IMF (%) 0.26 [Coss | 022
pHu 0.15 065" -0.22° 0.57"
CIEL* -0.11 -0.64" 022 -0.53"
CIE a* 051" 035" -0.43" 035"
CIE b* -0.06 0.03 -0.02 0.04
Drip loss (%) -0.14 025
Cocking loss (%) -0.19 -0.19 0.16 -0.13
Released water (%) -0.15 -0.15 028" -0.19
WBSF 0.49™ 0.24° | -0.85" | 0.18
p<0.05, "p<001, “p<0.001.
IMF, intramuscular fat; WBSF, Warner-Bratzler shear force.
- 9 AolA tFEAH 7|5 pHY BHE, SFUF FHAAAE Hion w3
AR ez vRojnol Aol $5BFS LulAe] VFHE L& A0 B
- E3Z FPS AEE FERAHoE WA EY dde el AHdAre glElon
Frle doxos HAser FAAATt FAFRS
- ol 2 FFIAHE IHARITFY dadge FH|9 dAxd a8 BRFEEFE
e OdF AT 712 Bdo] v & F S
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Od2 o O o O 71 = 1
=
2 N S— = sxwey  AUESEIY  puuy RS U nEa A
= s SmeT HEd 21 HEE Y Hayss g2
=&
A 465 49224 76.86° 15.60" 992° 7.55° 14.99° 71.93° 48,840
B 12,708 5,306° 70.629 18.00° 10.29¢ 7.55° 19.48° 69.74° 54,588
C 46,931 5,714° 83.05° 21.02¢ 10.91° 752 2357¢ 66.49° 62,319
D 19,944 5,997° 87.43° 24.92° 11.85° 7.46° 27.72° 61.36¢ 71,081
E 1,380 6,014 90.98° 29.08° 12.76" 727" 3231° 55.32° 76,730
F 28 5,797° 91.21% 30147 12.91° 7.16° 37.20° 53.55° 74,823

A:15% OI8} , B = 16~20%, C = 21~25%, D = 26~30%, E = 31~35%, F = 36% O] &
5 AH|A AEE XFE A

O 9 %=(Tenderness)

- 179 dE= o8 1A 8]lo] AESt= AZSH] 4% AEel 7|Eksih J|EFH o2
Fdo dEe 2% 229 49 &5, A% A F 24 B, ST 2 22T
T o] Ale oz B2 @@(Koohmaraie and Geesink, 2006)
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1AL AL G52 Sd9 dady Ado] A=

- oA B §4¢ = & ohild Bl 7)o Ao 9&S v (Koohmaraie and

Geesink, 2006)
1o A3 ZzZo] BwaFE A7 EAo] dS(Warner et al., 2010)
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760 -

700 -

Cunvilinear-plateau = 1.23%

v

06 0.7 08 09 10

Dietary SID Lys, %

1.1 12 14

o ofo| kit HiE Sl XY HE

[AE otO|=Ato] O|X|= FE (Ho et al, 2018)

7t

|
0%
Hi
JA
-y

Lys:Calorie

916, l

SID Lys,% 0.62

Average Daily Gain
Trial 2, 60 to 85 kg gilts

SE =12 g/day
Quadratic: P

935

070 079
171 185 219

097 105
268 292

{Main et al, 2008)

_6‘]_

ADG, kg/d
85 kg ~ Market

1104

095+
1 x < requirement, y = 1,00 - 0,63 (0.57 ~x)
otherwise, y = 1.00, ' = 0.95

break point =057 4 0,02

y=-37 + 410 -032, R =098
maximum quadratic = 0.65

Average daily gain (kg/d)

050+

0.85

T T T T T ,
045 050 0.55 0.60 0.65 0.70 075
Dietary SID lysine level

{Ma et al, 2015}
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Table 7. Effect of dietary fiber level before marketing on
finishing pig carcass characteristics'

Treatment SEM
1 2 3 4 5 6
d0to43 Low? High® High High High High
d43to 67 Low Low Medium* High High High
Item d 67 to 90: Low Low Medium Low Medium High
I Carcass yield, % 732 729 716 730 724 717 03 I
HCW, kg 883 890 880 889 880 870 12
| Backfatdepth®mm 188 184 175 183 189 168 05 |
Loindepth®mm 584 3598 3586 592 571 593 11
Lean5% 530 534 536 533 527 540 03
Jowliodine value 684 706 758 748 766 785 09

1A total of 264 pigs [327 * 1050, PIC (Hendersonville, TN); initial BW =
41.0 = 1.1 kg] were used in this 90-d study; 6 pens per treatment and 7 or 8
pigs per pen.

2Refers to low fiber corn-soybean meal—based diet without distillers dried
grains with solubles (DDGS) or wheat middlings (midds).

3Refers to high-fiber diet with 30% DDGS and 19% midds.
“Refers to medium-fiber diet with 15% DDGS and 9.5% midds.

SPercentage yield was calculated by dividing HCW by live weight ob-
tained at the farm before transport to the packing plant.

6Adjusted by using HCW as a covariate.

(Asmus et al.,2014)

_ s Pl 2o AR AR BEA (S557H0)
- ug7) B BT AR AR 2 27

Table 3. Effects of dietary distillers

dried grains with solubles (DDGS) and sex on carcass and LM characteris-

tics
Diet! Sex P-value
Pooled
Item Do D10 D20 D30 Barrows Gilts SE Diet Sex Diet x sex
No. of pigs 16 16 16 16 32 32
No. of pens 16 16 16 16 32 32
Carcass
Slaughter wt. kg 120.0 129.3 130.2 128.9 129.9 128.8 3.27 0.65 0.14 1.00
HCW, kg 100.5 100.5 100.4 098.8 100.5 99.6 2.21 0.23 0.23 0.90
Dressing % 77.93 77.69 77.11 76.73 TT.35 T7.38 0.30 <0.001 0.91 0.29
Last-rib backfat depth,” em 292 2.90 287 274 2.95 2.7 0.07 0.11 0.01 0.14
Fat-free lean,® % 19.92 49,92 50.15 50.57 49.79 50.49 0.31 0.14 <0.001 0.14
LM
Ultimate pH 5.63 5.64 5.62 5.65 5.64 5.63 0.01 0.21 0.16 0.75
arhling? 9 R 9 =4 2 43 9 49 9 24 9 3= [AETH 0092 000 (B
Firmness' 2.83 277 2.65 2.52 2.79 2.60 0.11 0.03 0.03 0.63 |
. U
d 1 3.4 3.73 33 3.11 3.28 3.37 0.68 0.76 0.84 0.81
d 14 1.03 1.41 1.60 1.42 1.22 1.52 0.34 0.52 0.26 0.45
d 21 1.08 1.43 1.04 1.36 1.23 1.23 0.40 0.60 0.99 0.81
d 28 1.53 1.68 1.30 1.74 1.49 1.64 0.33 0.55 0.51 0.51
Overall L.70 2.07 1.81 1.91 1.81 1.04 0.21 0.37 0.38 0.15

'D0 = corn-soybean meal control diet; D10 = diet containing 10% DDGS: D20 = diet containing 20% DDGS: D30 = dict containing 30%

DDGS.

*Linear effect of DDGS content (P < 0.01).
‘Linear effect of DDGS content (P < 0.05).

O =2 #4d 9

[¢]

ok

o

(Xu et al.,2010)
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pa il et S HH JYLE Y
L-7I=24H OH|ette] HE, Kdat CHAI 20§, E5 Y S71 AUFH L
CLA K|date] F, MU X|Lekd X, oEd 71 & 245 74
HIE[2l HE7|E Ssots Er=2E, =3 M4 =4 7 |t
Vitamin E HA e, == W XEt= YR, HEd 2
Vitamin C HH ek, |4 H K& &4 WM, =] pH 7t
Vitamin D3 HIEH, Zg S+t 7|9 A= Vi St
dl= S=E, LS|, MESF LY XIE Lhsf o]
& =7, BrEE QAN 20, 3] 4
O a4& YSE, TSN AEYA U4 PSES SR HA

N AR g4 344 F AFxE F7F AT W&
O tEIENALE) & ZWAEEH)

@3H0.37), F=2=0.2D, F10.200¢F FHe| FHFATE Ja, T FHF

(-0.88), EF7E(-0.12), 7FE7HEH(-0.1D, A=(-0.27), ©]FH(-0.15)¢} ()] FAAA 7}

U= Ao F H I (Huff-Lonergan et al., 2002; Watanabe et al., 2018)

- oE8e pHeF WK AAAA0.32)7F A= A2 K I(Watanabe et al., 2018)

- ByEe pH, wiEa, stazier 71;—% e =S435 ABBA7 9L Buey
al.,

(Huff-Lonergan et

- AR ARA7} ohd, £A7}t BEFE Aol 4T AXo|W BRI/t Bl F

<l

- Hughes et al.(20149)= EFHo] 49 A%, S5 £ FHET ofyzt AAH
A Bdo] Yg = *
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Fig. 10. Light propagation through a material with low scaltering {left) or lagh scattening {right}, where the parameter kis a function of both the ability of a particle to scatter and its

concentration in a medium {McGunmigle, 2012). In this example, the low scattering material could be high pH or dark meat and the high scattering materal could be low pH or light
coloured meat. The mediom could be any components of the muscle ez muscle fbres, myohbrils, sarcoplasmic proteins, el

- lagwe zse 59 %0 £48 7] TAY MEES Y sldgl
Se GA/E dRHoR § REYR £F2 Bol D Ae

al.,, 2002; Watanabe et al., 2018)

28 1
26
24 -
22
20
i8
16 -
14 -
12

10 T
0 3 10 15 20 25 0 35 40

Ageing time post mortem, days

Cooking loss, %

Fig. 6. Means for percent cooking loss of beefl lonzissimus steaks at several different post-
mortemn ageing periods (n — 20 at each Ume point). Adapted from Shanks et al. (2002).
A measure of the variation is indicated by RMSE in Shanks et al. (2002).
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(Straadt et al., 2007)
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- tEAES Ry 9 gEAH AuBATE QAT a8 794 & dxel S/
zgHe 5o ugl 28 H 1 (Bejerholm and Aaslyng, 2004)
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Fig 7. Juiciness and cooking loss of 1 om thick beef semimembranosus slices as a function of
heating temperature. Samples were heated to the specified temperature at 1.2 “Cloin and
once the lemperature was reached, were held at the temperature for 5 or 20 min. Each
point is an average of 6 animals and of the two holding times. Open circles are cooking
loss % (average error of the mean, AEM — 1.01) and closed circles are sensony juiciness
[AEM — (0L16). From Martens et ak { 1982).

- Jo et al. 2023)2 A7) AEEE AHEst] 7tEa@de ASIAT, 73 F d5e 9
@ 4% 87 2do 4% YRS A ZIAN HA S ALLF 5FE A%
stn BRate Aol AsEe 4%

-wEy 4 ST ¢ A F 5AS i oo 2U4d 9N 93 1dg
Fol 5o FABAYY dee B (o & )

Table 2. Correlation of pork loin quality properties (experiment 1}
I pH - CIEL* I CIE a* I CIEb*® - Moisture . Protein

CIEL* 065"

CIE a* —0.04 —028"

CIE b+ —0.48™" 054" 0.50""

Moisture 0.05 —0.15 —0.25" —.35™

Protein —0.10 —0.05 0.07 0.07 0.01

Cooking loss —0.35" 0.02 0.11 —0.15 0.15 —0.38""

' p<0.05, " p=0.01. " p=0.001L.
OpH: %2 2 4=d) vAE 9%

- A7 pHe 43 Ad=E Yel= A7 2 F s pH7E =55 B9
o Eobq wrle] A=t o REYE Aoz FHA AW, AUAA L pHE &

_‘?: pd

o] A dFe M 5 s A

KA RE 2
=)

- A% pH7E ¥ 371E Aol of EAU Hunter L* gho] Ba(elF%) 1 o= nh

ANZE F p
AHAAAE HEFRS(Kim et al., 2016)
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7}A] (Huff-Lonergan et al., 2002)

O 54

B
Hip

A = - 0.65 p = <0.00DZ YeEFEdo et al., 2023)

2]

A=
- HA 371 9] pHE A= pH M= oF 5.5+6.2

a3

}b]'

- pHe} CIE L*9

ol

)

(Qiao et al., 2007)

o

0] O
P =]

ojp

%

A

u

ol
;OO
.m.o

B
Jo

pr
P
o

—_—

0

ol
=

=1}

7 oA o

)

2 o]5(Brewer et al., 2001; Hughes et al.,
(r = -0.33, p = 0.0001)

Meat pH

BEEF:
Example of how meal colour is affected by ultimate pH
Ao A pH7F ZHas
- 67 -

ul(r = 0.37, p = 0.000D<}

—L

&
sz
o

[AB] 17| pHOf I}

o) 54

=1}
=

(Kim et al., 2016)
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0.46, p = 0.000D)
(Huff -Lonergan -5, 2002)
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= 12 %% 99 24 - B4 9 13
H

7E A, 2F, =5, 7 B % AAldA Y] FE g3 etk I 3w AA

O
L
N
Ea)
N
l_,
N,
fr
o
ol
_|>L
il

, B A HAL] A%, 7] vk A T 98 a9

O &4, 9=, ¥vl, 247, v}y 5 @ /b1 F4 B40] 179 WM} FAL

O zZtz+e] &8 A FAANA HA 7] & 2H D 45 28l o]27]71A] thaFdh
ol i

O A7 FEL F= A" AAE we FHEH T4 S48 T i 433§
o] ofgff ol YehY o 1FH 17|E FEFY] HdlAE 7rel=gklo] AAE )
TES meok g

[E] SiX =Xt AFT|(ZE)] EX0 IS O/X|= =2 29 =(Lebretand Candek-Potokar, 2022).

Quality attributes

Factors Commercial® Organoleptic Nutritional Technological Convenience’ Societal image*
Genotype et ++ ++ . 22 .
Sex ++ s ++ + _ .
Age/weight at slaughter ++ + 4 . _ vy
Muscle/Meat cut R B ++ FHH i
Diet ++ ++ R ++ e .
Rearing conditions ++ ++ ++ ++ = FE
Preslaughter handling ++ et —f+ et -, ++
Slaughter and carcass refrigeration conditions i  aas = i = e
Meat ageing/storage conditions and duration 4+ ++ 4+ FFiry iy
Cooking mode ot - e S

! Effect: none (—), weak (+), medium (++), strong (+++).

2 Commercial attributes: estimated effects on carcass value according to genotype, sex, age/weight at slaughter, diet, and rearing conditions factors, and on value of
primary cuts (especially ham) for preslaughter and slaughter/refrigeration conditions.

¥ Convenience attributes: the effect of muscle or meat cut refers to the method of preparation or processing (cooked, raw, matured, smoked ...} and therefore to the
convenience of use:

4 Societal image attributes: the effect of the muscle/muscle cut refers to the nutritional perception of the product; the effects of preslaughter and slaughter/processing
conditions refer to the perception of the handling/transport conditions for animals and the size of slaughter and processing plants.

_69_



| E2/90s=0 ©E He @) | | . v
\ [ EH(60~62°C) ] [ e ]
| agay ' e
_ ‘ [ =man ] A 72t
At CHA| [ ol Al ] | (Unclean)
‘ | =aen |
[
[ =0l (‘CCPZ) ] | o222l & 25ccp2) H
[ A-le/H|"gr = ] [ M| ®|H & 7Y (cCP2) ] oo 7t
H [ =1 =
[ 4% (CCP2) ] [ wm == coen | (Clean)
=5 W B | T e
| 2ol ] —
| | 22 aws ey |
| AR (cCP3) ] :
| [ == ] 72 g
£ o [ ”FE* ] [ 95 a=a (P |
[ =&/ ] [ oz ]
[
[AT] HACCPAZIZ 7|Htez o nEE =] dUMES 2ot AASEH HE dA7HX2el 24
(EX : ©I0p=, 3, 0|5 HACCP 7|& #& &#X)
1) A4+ A (Farm-level regulations)
O #xz
- 92 AL = A MHE AASE F2 29 = sy
- AAE, AR 528 9 A3V us a2 FFE AREsta, 457 vlEo] HA

55% ©]’$(EU Dashboard, 2014)

- Rendement NapoleRN) == &= TIZARYRD FHAE B3t e F5< A
& =4

- 7 AR BE AR 25 el AEpH e S5 Ees e %L A Ry
1ed Fde @531 FYsta R FEAPSE) 171E A4kstAl H(Danish

Agriculture & Food Council, 2021)

O Ad

- AEE FH, BT 1] WA € AMEA & TR HAY] AE ALYt =)
A7) e F8 o A FIFS v H

- 04" e €& et olHIF yar Av AL giFEEo] dostA He=dl, ol F
E A 24 FAHEE QEE2H = 27ME WiE(Zamaratskaia and Squires, 2009)

- 23 Frl= AMY B, IS AFESt AIAYE 4 SBonneau et al., 2018)

- ZF0) oY= AMEFA Ze FI ESS AAE FHOIY Il wrjRg d R
HE F Jdon(ze AHd) o= e 28 Y AW gy FHo] UYL F US>

(Pauly et al., 2012)
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O AR

- E2oA evte A=

2 A Faok 3 A= AS, A BB

=2 Agd 4 B2 5=, 74, sk €84,

| —

- ABAE FEE Ak HE FF

= ¢F=(Danish Agriculture & Food Council, 2021;
o]st= 3z 3}x ofoF FH(Nicholson et al., 1999)

=, H7 =, 7t=, AdA
21 F x4 9 7 o Eo] xEE oA
9 A3 olAkE], 2019)

&

- TYA Aol w2} S22 9 YA AHE= A HDanish Agriculture & Food Council, 2021)

- @ o oA W 4%

Sz A 3 Z710] 9L F71% FHLebret, 2008)

Age atslaughter, d *** LMC, % *** o5 IMF, % *** c
220 - 621
b b b 2 b
bt 60 - N 1.5 a
170 @ ‘5_-':_\_‘;‘.. a 3 ) .
N 58 { NN
Lo R R 0.5
120 . b DN 0
AL *R1 R2 AL R1 R2 AL R1 R2
- 9 adEE AAF 30110k FE wgFe T4 29 AFIS A

- wo] WHALFAgHol,
ool =& 9%, =A AHFE&LMO),

2008)

- Bed AR Folsts Pan

noh ME Y S0} e

R1:A g5 <], R2:

_7‘]_

olalz}t YA H|EE HA FolWA FH
U AR FFHIMP) T X= FEF ZAF (Lebret,
S A} oA 7F B S-S FAS] 2HIFIS U
SUAL FHFS A F A



Oxldants &
Antioxidants

Oxidation ﬁ
Initintors -]

Natural
Antioxidant

/| Induce Oxidation

| Antioxidant Meat | | Oxidized Meat |

Improve : L) Increases
Consumer’s Health [~ Consumer's Health
and weallness Risk

[A8] 27 W M=tE SR ot M SNl sHIF et JHAl 2H2] &= X -&(Falowo et al, 2014)

- 4sHA] &, vIE] E = v dASe, Zn A4S B4 B QIAHE BHFEH

2 A ArstE WA 75 (Falowo et al., 2014)
- 5% 23 Ao AEE 5 vWHL2U(TAT AEX d4SAI] S FEEH S 5=
AlzHRle] HFA]) BFL 7] HAA A F A 48] S AT B

al(Lebret, 2008)

O A4k Al2¥ | AS- (production system / housing)

- FH £EE 20-25° C Aol 4 W o] £E WA AAE Aeg 2] I
A F7b AUAE LM QR AT §A sse 1 A 4T 28 o

0 B2 dUAE 23T 5 o A4F7] Hl&o] =obf(Lebret, 2008)
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[E] =HX] =X S0 EE20| AFS 2271 0/X|= EF (Petromanet al, 2007)

Class of carcass | Number of | LMP % of Lot-1 Number of | LMP % of Lot-I1
carcass (temp= §-10°C) carcass (temp= 16-18°(")

E (255%) 3 56.30 14 56.80

U (50-55%) 36 53.80 65 54.20

R (45-50%) 32 49.70 19 49.80

O (40-45%) 20 44.50 2 4480

P (<40%) 7 39.60 - -

Total 100 50.59 56.06

AAE ALe FASE o B ge oUAS Asn 4T 2
o) [e))]

il
Ao AHEE o e dUA = HoAAEE H57] HlEo] Wobd 5 S+

=
FOH@E0° O HA= @ 2EY2E AT F don ol wt

- W &%Vl U
A g AF o] Fo]Ea 7] vlEo] wropA 4 LS(Lebret, 2008)

Space requirements for various
weight categories of pigs

Weight interval, kg Space requirement, m?

<10 015
10-20 0.20
20-30 0.30
30-50 0.40
50-85 0.55
85-110 0.65
>110 1.00

[A2] HX HE=" =e Z7t (Danish Agriculture & Food Council, 2021)

2) 4 9 == A DA (Transport and pre-slaughter)

- =% 7Y AU g2 AAgoor &
- ofgf ol A HAFRo] 2 ATt BodySE FHAEo] HlEsty S
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Transport distance (km)

[A3] =F5EIK[el & AHelof [WE HX| M AE(Vecereket al, 2006)
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Events(n)

Time (h)
[AE] sAlZto] 2N ==ENK| & J0f LMt Hs=9| Mz
(Gerritzenet al., 2013)

9 Ode 2% FA “é‘:(loadmg densrty) I8 230kg/nf, 479 Fe Ax A I8
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O

(a) 150

— |
- Cormal
140
E 130 -
a
=
2
T 120
T
i
T 110
100
80 - — e
-1 0 1 2 3 4 5 G 7 B8 ]
Time (h)
(b} 150

Heart rate (bpm)

Time (h)
[A3] 72 25717 5 AN 2=0f E B MEs X10| H|u(Gerritzenet al, 2013)

2E# 2 7|Zte] DAY AA &5 F£Fo] EodH((d: B A HF F 4HY W 5=
He] Aoz Q3 S8lZA 1Eds 4 & Ja AyFHo=R ¢ =& pHet oF
O Gty Ax3d 172 o]ol& 4 9S-(Monin, 2004)

FES 55 42 349 Y o T F e B AF, JER Ee LFo] glojok

SHEuropean Union, 2009)

T Ao TEL FHaA 1243, HU 2241 B<F A28 oF $HDanish Agriculture & Food
Council, 2021)

=37 A (Slaughterhouse-level managements)

SR AFE ko #8E FFslior

T35 AAHoA mEdgk 3] FYES FHASKDanish Agriculture & Food Council, 2021)

TES YN 2 A WY e ddd 543 a7 Aol gt Z]EAR Folvk =
AHHH A, 2009

7] A (stunning)
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- FEEAZ Q3 A7) o) 5 AFHA gov ol 1o HPo| S HMEE %Y

(Leary et al., 2016). wztAl 7] =2

AF8--& X oKEU Dashboard, 2014)

529 AA2UE YBL HASE 1§ DEY

EERRPPRRERS

A71E AHE =4

54 oy

21 9] 9FA 7§ Al (Danish Agriculture & Food Council, 2021)
[E] O|Mt3lEtA J7|HEE 0|8 HF &AL (Algers et al, 2012)

Normal checks

Additional indicators

Absence of normal respiration

Open eyes

Relaxed body

Strongly dilated pupils, in most cases no corneal reflex

Successive loss of balance and collapse No sign of righting

Strong spasms Subside after onset of stunning

Absence of response to pain stimuli

SEEAE BAstHE AGE wriA 71" Fg S A EsoF FHAtkinson

et al., 2013)

O EZ(slaughtering)

- e =3 s IdFS A F A3, 8 Bdo] 4 BEEY fHES F5
4, @ w4k 4, =9 pH ZF4)(Lebret and Candek-Potokar, 2022).

- oA FES B9 &2 W X A7t ddo] h¥s whop o] 1 5 F 0]
AzHE 7] WEd = A

- 282 5-30% ojujdl AAsoF $HRaj, 1999)

O 2¢ F7Hunclean section)

- EA Adee 34, 2 A, 9], F71 2 Ao 23/EY ol =Y #Ae] B

Az rRog d#x 9L

- d8(60~62° OL2 683 €82 st ¢ AUt 22 8S FES F=ERHA A ®
3t O AL EL uRE e AUlebret and Candek-Potokar, 2022)

- ARe WEYES ALEStY] S £ AW W Aoy e ARI]|E AESHH
o & A3E A2 4 Ad-S(Lebret and Candek-Potokar, 2022)
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O ¥l F7Hclean section)

SRR AAAAE =AY WFE AANL 2T, PASL, AFHOE TAS 53
o

- uz LS HAE] s Ee AY == E A4 AP Abolol 27(82T ) A
L FYS A ADanish Agriculture & Food Council, 2021)

rr

- 2 AgEs A A BA Abolo] EAeL HEsteE BRSO Zolu EE AL E
82° Ol A/l 29 Y-S A ADanish Agriculture & Food Council, 2021)
O WZ(chilling)

- Wz A UE wMEAS UE =gx] 44 74

44 EHE ojZzto|x[o]d &

2545 °C

2718 01~0.2 m/s

MU &5 85-95% rh.

T S3 ALk 16-20A 21
&ct0|g 2 O/g e A 4-5042]

n 2L 1882270
. Z7] @B &0 3.5m/s
. H2lAlZt: o 708

Danish Aagriculture & Food Council, 2021
- Agelr] Ao =4 LE2 HY 7C FF0 2 93] F53HBrown and James, 1992).
- AT SRE AT $ 2-4TCA A Ao RRE Aok 3YS <A (Danish Agriculture &
Food Council, 2021)
O ¥F(cutting and boning)
AL NAAR S FASL 55 YFE FAEsloF st AAY AT EE
S

225k = Ql-S(Danish Agriculture & Food Council, 2021)

- WE AASE 2olelE A2 W 27| glojof 3

- $5% 2= Aolsk AMEA AolHE AH AAL et 4FL oA

dir
rlo

=t

of

_77_



O XA (packaging and labelling)
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%5 B Ifreezing down and dispatch)

-30° C o]sle] &xoA mME F7] €5 -18° C o]t 8+ %0 7l53t
St “%E] =3 oF $HDanish Agriculture & Food Council, 2021)

- AR FRe AE N EE WEAA BolAA 9 WA AAS fA5E e

o A& Aol HAaBHL 75 7Tl AFHY SHFEL] HAa)

O &% &YHmeat transportation)

|
ol o; o
rlo

- AT ol ALHE AT AR Axse A B ook sha w3t
W7 £5EE 5 4P LEF FANEE 2= RUHY FAES %Fook @

(European Union, 2005)

- SHFE 295 BAsty FAE A A8 AAsA 2R R st TAANE &F
He &7 3ol AFsioF b 2R IR, §F/F 78, 2 A oF 2 F49
2o Ayt ghde FAE ook $HSofos, 2014; Zhang and Bhatt, 2014)

- PRI E AT S2S BAE 7] Yal 0° C~4° C(32° F~40° F)ollA] H3AsoF 3HThe
BC Cook Articulation Committee, 2015)

-8R SOt RF Y, BAA % 0A6 g 67kE, 2HA % e H B
£ X33t FA7F € Q(Zhang and Bhatt, 2014)

_78_



- BT o]=l ==
U 3= IFIE AT 8 Ax 24 9 QA GG AA
& & L == & =]
DI 83 TFAE 4
O HALY] 53 #HT Y A=e sHFAHAFTHAA A “F4E 534 Al
3% o WA Yom oF WET We 14 5F BA JEW WHse] /)Fo)
WE 24 57 WA J1Ee] ANHeD EAT
['8 58]
A=A 2, £33 23 SH9A A EA0=A18 B
P 153 155 258
g [EAS el £zl ] aele]
e [Fert aoish ma=Ael SR NG ola mo)
Fgol TR AT A T 0 Tl B ¥ A
el | F8 izt el s s as sl iHIBSASH $oa
_ o e o o [hoel AR A | Ao e 2
[&Eﬁj] 2| vp
A EEkm S 212 =2 = BRI R SRRl FAY 9 AEA R FAY 5 R
Hbci _‘a:.ﬁu a‘eols'} AI‘?}'T”H °ﬂ ‘I"._ 1A|' Juiﬂ'ﬁ 7]!-— f"tﬁ F.#lo) ‘3}1{‘ A X.3to| 3]’%—&} A Hala) 31;;351:4 55 A
(MozA13 31 H23 wl) =
] T e au| % sseuomay  [BER SORIE-ER0p quoime 2
A o FLE L
.4 CAF AT =A% FATEA
(k) (m) (ke) (mm) LS. 2y
o4k ujuk o) 4k vk o4 u o) 4 1)yt Ak 3 ohiE 1 Sﬁ]i"zl ngk::l]z;“:j; AAPDE: By oM W1
1EE 313 (dRedel 102kgolgel S SECIIN T apziage) ggeguimioriny
83 - 93 7.3 ™ - 83 12-20 VA g A s el SRE S PR 28 aa A 208
80 - 83 15 - 28 71 - 74 10 - 23 2] %!Z%OI’?}~42%U] qiel AaEe] 15T ’.’lﬂ}:} :::;z_: ﬁ EE 45%
153 83 -9 15 - 17 74 - 83 10 - 12 2 Al S
o 83 - 93 25 - 28 7 - 83 2 - 23 AT
93 - 98 1528 8 - 88 023 s el AT S5l (WSl W Y [l et B
A
=L = & of= A R =) 437 ok A T -
R | wamT euA e RS S 2 AGAE BN B % A | Apaael Az @ A T e 2
4 FE102] No3, 4, 5| HX102] Neo3, 4, 5 FE102] Ne2, 6
S Gy, 2, 0o, | Bl Wy, 2, 4y, 8 ve, 4, Ay,
| F=A (29 52 magel |9 Fo magel |39 5o Aol
2 obF o 2 e A FA we A
A4 5-E112] No2, 3 55112 Nel, 2, 3 F5112| Nod, 5
. Ao] T BIE
e |P0Ue) o) gen [Apye) ue) gl w bl
VR wena vt ve 2 | webin bt we A |0 ST EV
O ol% £4 27 3 §4¢ B /ES 24 DA AFolN BolE 5 o 9
FAE Yool B BAske 2ol AR A X3 AJH o)A XF
O matx AZFstd Hrle A 13 55 38 71FddA A Ho e =AFH A
WA $IFE o] Fo A H
O & =Ae 2o HA =4 S48 785 119 F4 540 2R ¢ AHA7E AA
JEh} B4 wd Bozu @A Ads wr]e] AL Brlsitd enzd 2a Aw
P o
g Ued F A=
O ®=3 =5 59 B 7+ T ALY 58U I+s52 ofdle}t o] d=rt wWsgted o
= 2 o
o FE3) Aol olFolA g} ol =AE W FAREAL 2e T4 SFo o
AT 24 9 8o o]FoA L Y



328

275 "
25 ‘98 U4 11
T 2018
7
20 B
f 75 94 |
H "
~ 125
m
10
T s
5
25
9
60 61 62 63 64 63 66 67 68 63 70 7t TE 73 74 75 76 77 T8 73 A0 &1 82 83 &4 85 86 &7 88 89 90 91 2 93 94 35 96 37 98 99 100
EHE g
T= 1994 1998 2004 2011 2013 2018
145 EH&Ekg) 62-91 76~90 80~93 83~95 83~92 83~93
[=3=]
CHEES
SR EEH mm) 11~20 15~25 17~26 17~26 17~24 17~25
131 2 AA 1+ S5 7I& Bt L4

O 14 Tu(GEAEFA, EASLET =4 55 #4 A st 4 5 stvde F42
#d FAd AYgFo] 3 T8 WelAxE & HAE Edvs AY
30
29 3
n | SEIESE R erg 1
27
26
25
24
S 2
Mooz e =379 1E.:I. =
22 gael Koj7t == 1+s&
H e E i
18
m 17
ST
15 -
’ R|rarz |
12
12
1
19
75 7% 77 78 7% 8 &1 8 83 84 8 88 87 88 & S0 91 % 93 w4 8 9 97 98 9 100
SHS ke
QY] 52 S W xIwez By
O # I"HA HoAFZo] Y 55 WolA=E TAst= HX= Qs 7|€ 14 T35
= =49 FHAA 82le uWslFA Bt &

_80_



3 o ) - o re 53
: . & 2 2 s L B3
ujo - | rw. o ! KH
- o0 : = i . ] o 1y oy )
® 5 ZT_ ﬁl mﬂ. 3] :.L WH 1:_%_
o e g — & 8 - X0
o = o B \ a I ¥ RO @.
+ ° o 3 K o \ o 3l -
44I, o Mﬂ - / T w ‘OI q
° ° %
& T N S T
o 5 ) - o
1 o PN M
ufo oo c00 2 3 D% S o o =
B Wy 5 oo fm B B X
s0e VOGO 0 8 e oy L -~ m_m, Plo 1 w
~N 03 ﬂ_b| o ”,If - — .
Geoeoee00® O & ml_ Vi ,ul HT ﬂ WO N ‘,Alo ﬂ,._
e 00 00000 8 il g 1T Iy F + Rl o © _
o RO wr ~ 0 ~— N
o ® 00000000 g © o ;b <0 B! :.W ) ~
X 000000000 © ] = ® X Njo X — N B
—_— 5 B o o
™ 2000000000 g3 oF — M oy X
PX o= o T B :
o o 000000000 O 30 = ) o =) B i
] ro —_ N —
©00000000000 oo E — o RS ~ I ~ ~
o plo E ,UJ ~
. 0000000000 5 0 T on X ofr
o R oW T o B e
000000 00 8 KO No 2 T R -
=N i . — R i
0 0000000000 5 . c.w.o = oy = . &
1 ) T < Nz
s 200000 o 3 ujo R I =3 T oE o =
0000000000 o g a.ln_ w_,_AE w_.t __.Fm ﬂ pu T - pu
00000 8 _.||_,_ = H Y o N = xr
o oo ] o o — Nrosr 3 i
~ ° —
ose @ g KN Mo R b R i 2 iz
™ o I~ o —_
‘ TR A T
B i A oA
° N [ ﬂw > w ooy o o Mﬁ
. e T T T 0 M = No N
. o gl o Mo =~
) Mo W 3o TR o
nmam%m,@nuwmwm@wwwwummmumsmgum O O O O O

_8‘]_

=
L

t 2k 7]

9

12

0



ENE, SXYFH

NS, SXIYSH,
o), S8

et
(47h)

-
[=]

ol

e 2tE 8

=80 et Exof

7t

EH|F, Fat Class

U=
(57H)
EU
(671l)
SF
(787H)
o=
(57l)

Fof A=

9

7}

=
T

o
Ufo

Carcass Grade

Mo
bl

o

oju
Hlo

4
W
,wﬂ
o

o)
N

+ pH<}

= 710l A

-

—

@ 2

IS

O m=< H

)

<«

Hl(cm)

ul-
0

3

SXl

1.0 Oj8t ~ 30 =2t

1.5 Oj& ~ 2.1 0|}
1.3 O| & ~ 2.4 0|3}

09 0J3t /27 &1}

EHIF (kg)

35.0 0|4 ~ 39.0 0|5}
32.5 0|4 ~ 40.0 0|3}

ro
Ljo

or
150

3

AF

IH

Kl

KO
i

_82_



<#+ 9>

Lean meat parcantage Crade [Class S] [ Class R [ Class P 1

(cold weight) i
60% or more )

55% or more but less than 60% E

50% or more but less than 55% U

45% or more but less than 50% R

40% or more but less than 45% O
less than 40% P

A3 88 £532 o™ 7|& (Requlation 1308-2013 — Annex IV / Union scale for the dassification of pig carcasses)
O BUFA 23] <o® 7|42 Agsta]ol 31 i AutoFome A&
O

2% T =A== Fat-O-MeterE Al&

<H =55
[8Y¥s3 EET) omen
EM MAL 28 EX| LT [5=S=]
=4 ! SHBT £4 SN HME [DrEgAz0l
U.S No.1 60.4% 0|4 1.00 inch Ot DA Pr i s 2 oal
US No2 57.4% ~ 60.3% 1.00 ~ 1.24 me - -
US No3 54.5% ~ 57.3% 125 ~ 1.49 USDA Choice 3 2 018
US No.4 54.4% O|3} 150 inch Of4k USDA Select 2 2 0¥
1] 0= s ®d 7|18
O T83AH 715 Al mat AE371 o] Fol A
- AME, uAASE A, SN SESAH #AGle] #A
- AAEEAE ANES gER e} HE V[EoRE #A
- FHA =As v#A
O T83#AHL ‘Acceptable’ g3 ‘Utility’ 522 7&
- Acceptable & U.S No.1 ~ No.4&2 AEHH AXMYAE o7 duj

- Utllity & #2 22 7b8E U8R A5 D avlgelA ANYFLOR vlw)
S LER

O T=9 2349 4 QoA F8 F4 a%lew A457] aklean meat %), <A

O ddzo= 437 & oo 5¥3 F4 S SFTLANA AHESHA F+=



O WAL A9 FastA AA4HA &= F4 adolv o 2%E FA=S A4
<F 4>
O H}Ol ol 2Bayerm)Foll A AA Bl & QHB FHHFAEE F=3ta 9o g3 ¢
& ZFAEHE Z=Z3)of &
- AFFTEF 5% oI, =AS] AFEo] 53% ol
- =% 45% % pH 5.8 ©]%
- 5% % 34% pH A& Yell= PESSo diste] A#Z A 7t 18
O A, =544, sjAdA, HAF Bl A7kA] Esto{of stm fuk Al Fa 5l EEo
l"%

3 TEAE MALL
O sFA=e M2 siele v=, dnta 53 Zo] FASHA 7hokrgd Ba7t =

O A 7] 5 AAL SAYFA, AT WE 74 TF 7N §F Axe wE B
g 7171 7120l gk AsAl 7e A ordt

A ANE AEE B3 K2 Sl 3t Aol
Mz FEE FRHT SFE uE el B
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O 71€ 58 ¥4 8doj& 74 83 =AF, SALFA 2 A =5 &8 d9

= VCS2000 OE=
ENE 90~93kg 88~93kg
SAEEA 24~27mm 24~25mm
X|gh =& (5 24~32kg (FA) 22~25kg
(BHE) 30~35% *=HE sl NEEHE S8t g | (H8) 30~31%

O ¢ ®& ¢4 243 A%E Qo83 B2 BF A0l B%Y 7L BASHAS
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i
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off
=
o
1o
o
o
N
N

O olg ngoz % Az B4 A%e FHN 28 W
PINE AAE 17 E50 A0 TEE ANT F AREW A ol A Lo
AN AAG HE X do| ANA obest 2ol g

- A5 : 88~93kg

- SALFA : 24~27Tm

- AN == ¥E 7€ 30~35%

- HELY) : 40~50 (7171 =13 @A Wt 0F)

O 9 A% 72 mE 23E 7€ 5F AA¢ viwd 23 13 55 FAHANA g8 =
Ao 1+ 5H 71 M9 ol =ATH SARFAL A YElus As &dT

2~ [e)

A=A FZFH ALY ol B 124 s394 7=
(AozAE 3 A2 W)

| Bk A uh3] 52 4
13}
53 =AT SAYTA =A% FALT
(ke) ) (ke) (om)
o4 wlnt o] 4 w5k o) 4 ulgk o] 4k vtk
1+5d
83 - 93 17 - 25 74 - 83 12 - 20
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T = O 2= 0o o
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o 2

[E] 470 X|&#0| Ciet 7|7] B HIO|HOM &g = HERA HO|H &ds
Ta VCS2000 EE H E 3G 0|E{(14~"18)
EHEA) 18.83% (n=83,185) 42.37% (a=55139)
SAHEMH(B) 21.67% (n=83185) 27.90% (n=55,139)
X8 =70 18.56% (n=81442) 52.43% (n=55139)
A+B+C 329l siiEh 1.97% (n=81,442) 9.51% (n=55,139)
() 65.25% (n=728)
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Rosenthal Meat Science and Technology Center
Pork Slaughter Flow Chart

Mote: Anfe-morfem mnspectiion occurs
after receiving swine and prior to
weighing, and post-mortem inspection
occurs throughout the process.

SKIN ON

Hog Receiving and
Holding
I
| Weighing |
I
| Stunning |

Bleeding

| SKIN OFF

| Scalding |

| Hair Removal |
Pre-evisceration
Wash

| Skin Removal |

Receiving
Orgamc Acid

Dry Storage

Mix Organic

(CCP2B)| ) i Spray

Heading/Sphiting

Head Processing
Sternum
Tom - 20 cep 1m) Evisceration
- Variety Meats
Splitting o
Organic Acid Processing
== US . (CCP 2B)
L Trim - Lero -
(CCP 1B) (ccp 1g)| Trim - Zero
Tolerance Tolerance
Chilling CCP 3B
[ ChiineJCor®) v ccranfommcAe
| Spray

(ccpap)|  Oreane

Acid Spray

(CCP 3B) Challing

(CCP 3B Challing

[(12!] Rosenthal EjA| == SEX (=X: Rosenthal HACCP Plans)
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A @z Yol A HAIEtH 12417 o) AR2% 0C o], 5C olsirl H&E
= H—Zé]
- EASe] M2 FEEA g3 Yrle sgol SERSP
-7 4R =4 wHe suhe Bgolsh wHelote] F4< WAs, W7t 7
B PAGE EAE S
O mAEo 2 olgf= HACCP =3 ©A o thak 22
Pork Slaughter

HACCP Plan Summary
Pork Slaughter

Monitoring
Critieal
ccP Hazard Limits ‘What How Frequency Who Corrective Actions' Verification® Records
CCP IB Pathogens | No visible The Visual Each carcass, | Carcass I Identify and eliminate cause of deviation. Visual observation of 10% of Pork Slaughter
Carcasses, feces, milk or CAFCASSES observation head and et o . o . . carcasses pet kill by the plast Log
Heads and ingesta heads and variety meats 1 Trimming of visible contamEalion ""L_“ b’_“’s mEanager of designes. .
Variety varicty meats CCP under control after corrective action is m\'m[@m !
Meats for visible taken. On days that pork slaughter Cm.mﬂ:\'t
Trim — fcc_cs. milk 3. Measures to prevent recurrence ane cstablished, DCL\."“_ fecor ds will be Action Log
Zero OF ingesta . . P reviewed daily by the plant
such as retraining cmployees and/'or adjusting N
Tolerance . nEanager of designes.
equipment, as needed.
4. No product that is injurious to health or
adultcrated caters commence.
CCPIB Pathogens | Spray all hrganse acid Proper Every batch Orgamic 1. Identify and eliminate cause of deviation. Visual observation of: Pork Slaughter
Organic CAMCASEEs, solution formulation acid (1} Employee mixing organic Log
Acid heads and formulator | 2. Re-spraving the carcass with organic acid could acid spray, and
Spray variety meats bring CCP under control after corrective action (2} Employee applying the Deeviation /
with at least a is taken. organic acid spray. Corrective
2% organic Application Visual Every Carcass 3. Measures to prevent recurrence are established, Observation will be performed Action Log
acid solution. of organic observation carcass, head | washer A v o one time during the day of
acid 1o and variery Such as retratning cmployees. slaughter by plast mansger of
CACASEes, mieats 4. No product that is injurious to health or designee.
Treads and adulterated enters commerce. All products will On days 11 & shaughte
Varicty meats b sprayed. n cays that por = aghier
ocours, records will be
reviewed daily by the plant
manager or designee.
CCP3B Pathogens | Z30°F internal | Iintermal Temperature Cooler I ldentify and eliminste cause of deviation. Weekly calibration and'or Pork Slaughter
Chilling Lemperaure, Temperature Monitoring operator . . . verification of temperature Log
Carcasscs, for carcasses, | of carcasses Device minimum of 2. Bring CCP under control after cosrective action monitoring device by the plant
Heads and heads and {ham), heads carcass, is taken. anager or designee. Deviatien/
Variety variety meats and variety head and 3 Measures o prevent recurence are esablished c“'f“““‘
Meats before meats. varicly meats 3. Measunes o pre A e e On pork ’!—‘3“5"":' ‘_’-‘9!"~- Action Log
fabrication peer kil 4. No product that is injurious to health or records will be reviewed by the —
shipping plant manager or designee. Temperature
- adulterated enters commerce. Monitoring
Device
Calibration
andlor
ferification Log

! Plant manager or designee is responsible for performing corrective actions to ensure appropriate correc

€ actions are taken.

* Direct observation of corrective action by plant manager or designee will be conducted when a deviation is found during the pre-shipment record review.

_93_

Jarnuary 6, 2000 Version




0
B
o

B

e
H| & ar-
% M .nmmﬁ oo i
X A 5 2 ML ﬂ

| | & ®IE B Sw E PE

or Ho| ® Mo : > m w% |

2l = Mo o = ™ = | " = 3T

- mA o oy Ho =) {1 A ™ < ]

S —_ —_ ﬂ_w_v N AI J.ml ZT ﬂu.ﬁ

Ho o o ™ ~ o ol ol e T

~ | v o | X T Mo B il i

oM s =z | 5 o fs [ N

Gl I SHRS o T T N A :
S 8§ i%]?
£ o | W %
i SR m =
| (o))
or| = < < aF i
< X it b : % m
it i w_. mw 1r 2
: : i i X <
_&0 Jl % _Uﬂ an P
|2 e
B | B i uﬁ mﬁ
& |+ | 7 Al :
e o | o il %
4k i L¢3

: : TR Xo 5| X =

.. ' : - - P T &3

4 = o) B ik -

M e oo™ ! : 15
X nal =y o L h : ]
DY %ﬂ___ = W k e

B B el “El s = 1
ca i N LA : 2k
X0 o = D) ; pi ¥ - ;
- Bo o) —_ .AI ; pi k :
X N o S T : WL
o Fo X ~0 L N :
dp Wy oH s < 7

.mo L. ] g ] Bo

; T ma 5% 5 Bk

™ in T X n_m k3 : 7 :

i B! X -y = T : .

WWo %ﬁo_._u%%] mﬂmm ,AS

v ﬂ.@i%%W %Jﬂmxﬁwg
Mﬂ%%ﬂ;& ; ‘zwﬂod.mﬁcwwo
-3 .L. : i Mz 1 o T
éqan__/umﬂ W_E%.T%ﬁﬁ
WX FRE <
X N =
o B

_94_



8. AZ7F &€&
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9. 72 AT AA L N4

R #4 + % &=
%;iz} l‘;:*—iﬂ ABI 3730 1 T4 A=
A2 47 ABI 3130 1 Tz d5
SRR ZE7) Mni amp, 96well 5 T2 =
Vortexing - 3 ANz &3
A&7 1.5ml 3 g 22
Autoclaver o 1 it
Dry oven o 1 71FAZx
Texture analyzer TA-X2 1 220 =4
Colorimeter CR-410 1 S 7 ZA
Deep freezer -55°C 3 YsAE B
Cooling room CL-01 1 As B
Vacuum packaging m.| AZC-050 2 Ay =3
High speed centrifuge| Combi 514R 1 =4 &g P
Water bath J-IWB 3 ANE F2AY
Portable pH meter pH-K21 1 =A pH =4
Benchtop pH meter |Orion 2-STAR 1 pH &4
Homogenizer PT10-35GT 1 Ng #4
Oven drier DH.WON-155 1 Az
Fume hood HB-405HL 1 Sl ARE
Cooker EMG-533 2 A8 7t
Microbalance CUX4200H 5 NE A
Gas chromatography| HP-7890 1 A Ak B
High performance LC| S 1125 1 =2 /A=
Mixer KitchenAid 1 =EHES
Stirrer MSH-20A 1 Al f a gk
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11. Fx2%s 5 &8

(1) Aaslyng, M.D., Oksama, M., Olsen, E. V, Bejerholm, C. Baltzer, M., Andersen, G., Bredie,
W.L.P., Byrne, D. V, Gabrielsen, G., 2007. The impact of sensory quality of pork on consumer
preference. Meat Sci. 76, 61-73.
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