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Table 1. Postmortem metabolic rate and meat quality traits of longissimus

dorsi muscle in different breeds

Breed
Significance

JBP JD JLYD

Muscle pH45min 5.96±0.28b 6.28±0.11a 5.98±0.29b ***

Muscle pH24h 5.59±0.19b 5.94±0.20a 5.64±0.11b ***

Temperature24h 5.32±1.57ab 5.42±0.64a 4.42±1.13b ***

Lightness24h(L
*) 51.09±3.37a 41.78±5.38b 50.66±3.11a ***

Redness24h(a
*) 6.93±1.27b 14.15±3.66a 5.82±1.49c ***

Yellowness24h(b
*) 5.13±1.09b 6.13±1.74a 4.47±1.11b ***

NPPC color 3.06±0.68b 5.00±0.60a 2.82±0.62b ***

NPPC marbling 1.69±0.76b 3.90±1.25a 1.82±0.63b ***

Levels of significance: *** P<0.001.

a-cMeans with different superscripts in the same row significantly differ

(P<0.05).
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Table 2. Eating quality traits (means ± s.d.) of the porcine longissimus dorsi

muscle in different breeds

Breed

significance
JBP JD JLYD

FFU (mg)1 70.14±44.25a 7.28±3.98b 61.68±34.74a ***

Drip loss (%) 5.53±1.40a 0.95±0.25b 5.07±2.49a ***

Cooking loss (%) 26.21±4.01a 18.84±4.63b 26.03±3.65a ***

Hardness (N/g) 41.51±6.73a 31.58±4.94b 37.62±4.09a ***

Cohesiveness 0.40±0.12a 0.26±0.18b 0.42±0.10a **

Springiness 0.62±0.20a 0.48±0.26b 0.62±0.15a †

Levels of significance: P < 0.1; ***† P<0.001.

a-bMeans with different superscripts in the same row significantly differ

(P<0.05).

1 FFU = filter-paper fluid uptake.
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Table 3. Muscle fiber characteristics of longissimus dorsi muscle in different

breeds

Breed
Significance

JBP JD JLYD

Area percentage (%)

Type I 11.88±8.85a 12.83±5.16a 8.91±2.89b *

Type IIa 6.53±5.97a 8.66±2.70a 5.62±1.69a NS

Type IIb 83.01±9.98a 78.51±5.48b 85.55±3.92a *

Number percentage (%)

Type I 16.07±4.98a 14.46±4.92a 13.85±4.33a NS

Type IIa 9.23±3.02a 8.88±2.56a 10.15±2.94a NS

Type IIb 74.86±5.55a 76.46±5.95a 75.82±5.87a NS

Levels of significance: NS = not significant; * P<0.05.

a-bMeans with different superscripts in the same row significantly differ

(P<0.05).
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Table 4. Carcass weight and backfat thickness of commercial pig in various

pig farm

Farm
Variables

Carcass Weight (kg) Backfat thickness (mm)

JBP1 87.86±7.32a 26.62±7.45a

JBP2 78.60±5.95c 23.45±5.18a

JBP3 73.25±4.58d 19.00±5.10c

JBP4 82.85±3.53b 21.15±4.18bc

JBP5 80.90±3.88bc 19.55±5.85c

JBP6 79.75±2.90bc 21.10±4.01bc

JLYD7 80.90±4.89bc 22.50±5.66bc

JLYD8 78.80±3.29c 22.15±3.73bc

JLYD9 80.80±3.45bc 24.25±4.68a

JLYD10 83.71±6.96b 23.00±5.58ab

Significance * **

Levels of significance: * P<0.05; ** P<0.01.

a-cMeans with different superscripts in the same column significantly differ

(P<0.05).



- 27 -

Fig. 1. Representative pictures of pig longissimus dorsi muscle from various pig

breeds. A, commercial Jeju black pig; B, Cross-bred (Landrace x

Yorkshire x Duroc) raised in Jeju; C, Cross-bred (Landrace x Yorkshire

x Duroc) raised in Ansung, Kyoungi; D, Jeju native black pig x Duroc.
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Table 5. Meat color and marbling score of Longissimus dorsi muscle

Farm
Variables

Meat color score Marbling score

JBP1 3.02±0.79a 2.07±0.75a

JBP2 2.81±0.43ab 2.30±0.81a

JBP3 3.15±0.63a 1.38±0.55c

JBP4 3.00±0.66ab 1.40±0.72c

JBP5 3.06±0.83a 1.50±0.66bc

JBP6 2.98±0.62ab 1.52±0.66bc

JLYD7 2.55±0.74b 1.94±0.54ab

JLYD8 2.96±0.42ab 2.03±0.60a

JLYD9 2.96±0.41ab 1.53±0.66bc

JLYD10 2.94±0.76ab 1.53±0.61bc

Significance * **

Levels of significance: * P<0.05; ** P<0.01.

a-cMeans with different superscripts in the same column significantly differ

(P<0.05).
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Table 6. Instrumental meat color parameters of Longissimus dorsi muscle

Farm
Variables

Lightness (L*) Redness (a*) Yellowness (b*)

JBP1 49.51±3.72c 7.09±1.20a 5.12±1.26ab

JBP2 52.94±2.47a 6.12±1.10bc 5.18±0.98a

JBP3 49.69±2.49c 6.27±1.17b 4.64±0.93ab

JBP4 50.14±2.95bc 7.38±1.14a 5.27±0.93a

JBP5 52.03±3.92bc 7.49±1.09a 3.88±1.03c

JBP6 51.16±3.15abc 6.86±1.46ab 4.48±0.93bc

JLYD7 50.09±3.06bc 5.18±1.32d 5.05±1.11ab

JLYD8 50.73±3.20bc 5.43±1.15cd 5.18±1.18ab

JLYD9 50.72±3.19bc 6.85±1.46ab 5.05±1.10ab

JLYD10 51.93±3.04bc 6.22±2.25b 4.81±1.57ab

Significance *** ** **

Levels of significance: ** P<0.01; *** P<0.001.

a-dMeans with different superscripts in the same column significantly differ

(P<0.05).
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Table 7. Longissimus dorsi muscle pH during postmortem period

Farm
Variables

Early postmortem pH
(pH2h)

Ultimate muscle pH
(pH24h)

JBP1 5.99±0.31abc 5.79±0.15a

JBP2 5.93±0.28bc 5.56±0.10d

JBP3 6.14±0.22a 5.63±0.134bcd

JBP4 5.89±0.28bc 5.66±0.10bc

JBP5 5.85±0.29c 5.34±0.14e

JBP6 5.89±0.32bc 5.58±0.12cd

JLYD7 6.02±0.29abc 5.67±0.09b

JLYD8 6.05±0.25ab 5.67±0.13b

JLYD9 5.88±0.32 5.58±0.11

JLYD10 5.78±0.28 5.15±0.09

Significance * **

Levels of significance: * P<0.05; ** P<0.01.

a-dMeans with different superscripts in the same column significantly differ

(P<0.05).
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Table 8. Water-holding capacity and cooking loss of Longissimus dorsi muscle

Farm
Variables

FFU1 (mg) Drip loss (%) Cooking loss (%)

JBP1 56.67±31.60cd 5.53±0.98ab 25.13±3.38b

JBP2 70.90±35.39bc 4.75±079bc 28.11±3.14a

JBP3 36.65±10.76d 4.80±0.81bc 28.88±2.18a

JBP4 58.65±23.78cd 5.19±1.44bc 24.91±3.34b

JBP5 126.40±57.40a 6.33±1.45a 27.76±3.64a

JBP6 59.20±22.61cd 5.16±1.63bc 28.76±2.52a

JLYD7 39.60±10.63d 4.44±0.95c 24.91±3.34b

JLYD8 86.25±44.37b 5.22±1.85ab 24.45±3.50b

JLYD9 83.75±41.27b 5.22±1.84ab 28.76±2.52a

JLYD10 132.40±48.40a 10.41±2.63a 19.94±3.32c

Significance ** *** **

Levels of significance: ** P<0.01; *** P<0.001.

a-dMeans with different superscripts in the same column significantly differ

(P<0.05).

1 FFU = filter-paper fluid uptake.
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Table 9. Hardness, cohesiveness, and springiness of Longissimus dorsi muscle

Farm
Variables

Hardness (N/g) Cohesiveness Springiness

JBP1 39.45±5.09b 0.39±0.12a 0.56±0.28b

JBP2 40.70±6.90b 0.41±0.07a 0.72±0.12a

JBP3 44.55±4.21a 0.46±0.11a 0.66±0.14ab

JBP4 45.91±4.28a 0.42±0.10a 0.62±0.15ab

JBP5 40.45±5.63b 0.40±0.15a 0.60±0.20ab

JBP6 37.48±3.75bc 0.44±0.12a 0.62±0.13ab

JLYD7 35.75±4.26c 0.43±0.10a 0.65±0.16ab

JLYD8 39.65±3.44b 0.41±0.11a 0.60±0.17ab

JLYD9 39.64±3.43b 0.41±0.13a 0.60±0.18ab

JLYD10 36.63±4.03a 0.45±0.13a 0.66±0.24ab

Significance ** NS *

Levels of significance: NS = not significant; * P<0.05; ** P<0.01.

a-cMeans with different superscripts in the same column significantly differ

(P<0.05).
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Table 10. Gumminess, chewiness, and resilience of Longissimus dorsi muscle

Farm
Variables

Gumminess (N/g) Chewiness (J/g) Resilience

JBP1 17.55±4.34abc 13.05±3.23ab 0.16±0.05b

JBP2 17.12±4.72abc 12.82±3.33ab 0.23±0.16a

JBP3 19.78±4.65a 13.93±3.36a 0.15±0.06b

JBP4 19.40±5.14ba 13.13±3.75ab 0.14±0.04b

JBP5 15.32±5.21c 11.27±3.93b 0.16±0.04b

JBP6 16.48±5.12abc 11.69±3.58ab 0.14±0.03b

JLYD7 15.49±4.33c 11.36±3.42ab 0.15±0.06b

JLYD8 15.99±4.53bc 11.79±3.38ab 0.14±0.04b

JLYD9 16.37±4.52abc 11.78±3.33ab 0.17±0.03b

JLYD10 16.63±5.02abc 10.24±4.02c 0.16±0.05b

Significance ** * *

Levels of significance: * P<0.05; ** P<0.01.

a-cMeans with different superscripts in the same column significantly differ

(P<0.05).
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Fig. 2. Representative images of pig longissimus dorsi muscle fibers from various

pig breeds. A, commercial Jeju black pig; B, Cross-bred (Landrace x

Yorkshire x Duroc) raised in Jeju; C, Cross-bred (Landrace x Yorkshire x

Duroc) raised in Ansung, Kyoungi.
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Table 11. Pig Longissimus dorsi muscle fiber area from different farms

Farm
Variables

Type I ( mμ 2) Type IIa ( mμ 2) Type IIb ( mμ 2)

JBP1 3367±519.31a 2799±291a 6286±353ab

JBP2 2962±350a 2312±250a 4235±584b

JBP3 3128±713a 3568±652a 5979±320ab

JBP4 3912±1663a 3112±972a 5844±1405ab

JBP5 3616±487a 2995±276a 6077±804ab

JBP6 3113±681a 2789±1035a 6015±1524a

JLYD7 2860±470a 2400±717a 5366±918ab

JLYD8 3359±851a 3192±1401a 6646±1961a

JLYD9 3125±581a 2793±935a 5875±290ab

JLYD10 3628±527a 3147±782a 4975±521b

Significance NS NS *

Levels of significance: NS, not significant; * P<0.05.
a,bMeans with different superscripts in the same column significantly differ

(P<0.05).

Table 12. Fiber area percentage of Longissimus dorsi muscle fiber type

Farm
Variables

Type I (%) Type IIa (%) Type IIb (%)

JBP1 8.93±0.96ab 5.38±1.40a 85.69±1.57ab

JBP2 13.94±2.96a 4.37±0.81a 81.68±2.79ab

JBP3 12.92±0.83a 6.17±2.89a 80.91±2.62b

JBP4 8.37±3.76ab 5.96±0.40a 85.67±3.67ab

JBP5 8.81±4.78ab 4.87±0.88a 86.31±3.91ab

JBP6 9.21±3.87ab 4.81±1.73a 85.98±5.44ab

JLYD7 11.25±4.17ab 5.29±2.33a 83.46±6.25ab

JLYD8 7.11±2.78b 4.29±1.05a 88.60±3.53a

JLYD9 12.42±1.63a 6.37±2.69a 81.21±2.82b

JLYD10 7.51±2.78b 4.09±1.05a 88.40±3.53a

Significance * NS *

Levels of significance: NS, not significant; * P<0.05.
a,bMeans with different superscripts in the same column significantly differ

(P<0.05).
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Table 13. Fiber number percentage of Longissimus dorsi muscle fiber type

Farm
Variables

Type I (%) Type IIa (%) Type IIb (%)

JBP1 14.68±1.91ab 10.54±2.38a 74.78±3.15a

JBP2 18.11±3.95ab 7.57±2.78a 74.32±3.83a

JBP3 21.45±1.38a 9.19±5.16a 69.36±6.53a

JBP4 12.17±6.94b 10.25±0.78a 77.58±6.17a

JBP5 12.55±5.23b 8.98±1.84a 78.47±3.61a

JBP6 15.16±5.14ab 9.27±2.61a 75.57±6.74a

JLYD7 17.83±4.74ab 10.00±3.26a 72.17±7.99a

JLYD8 12.44±4.63b 8.43±2.40a 79.13±4.27a

JLYD9 21.05±2.38a 9.39±4.66a 69.56±5.73a

JLYD10 12.84±3.73b 8.23±3.18a 77.13±4.73a

Significance * NS NS

Levels of significance: NS, not significant; * P<0.05.

a-cMeans with different superscripts in the same column significantly differ

(P<0.05).

Fig. 3. SDS-PAGE of myofibrillar proteins (A) and sarcoplasmic proteins (B) of

pig longissimus dorsi muscle from various pig breeds.
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Fig. 4. Occurrence of abnormal pale, soft, exudative pork in different farms.
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Table 14. Effect of chilling methods on pH and temperature of longissimus

dorsi muscle during postmortem period

Chilling Methods
Significance

Fast Chilling Normal Chilling

Muscle pH2h 6.14±0.21aA 5.89±0.27b **

Muscle

Temperature2h
22.22±1.65a 29.22±0.94b ***

Muscle pH24h 5.62±0.13a 5.66±0.10a NS

Levels of significance: NS, not significant; **P<0.01; ***P<0.001.
a-bMeans with different superscripts in the same row significantly differ

(P<0.05).
AMeans ± Standard deviation.
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Table 15. Effect of chilling methods on meat color and intra muscular fat

content of longissimus dorsi muscle during postmortem period

Chilling Methods
Significance

Fast Chilling Normal Chilling

NPPC color 3.15±0.63aA 3.0±0.66a NS

NPPC marbling 1.37±0.55a 1.40±0.71a NS

Lightness (L*) 49.69±2.49a 50.14±2.94a NS

Redness (a*) 6.26±1.17a 7.38±1.13b **

Yellowness (b*) 4.64±0.92a 5.26±0.93b *

Levels of significance: NS, not significant; *P<0.05;**P<0.01.
a-bMeans with different superscripts in the same row significantly differ

(P<0.05).
AMeans ± Standard deviation.
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Table 16. Effect of chilling methods on water-holding capacity and texture of

longissimus dorsi muscle during postmortem period.

Chilling Methods
Significance

Fast Chilling Normal Chilling

Filter-paper fluid

uptake (mg)
36.65±10.75aA 58.65±23.78b ***

Drip loss (%) 4.80±0.80a 5.19±1.44a NS

Hardness 44.55±4.20a 45.91±4.28a NS

Gumminess 19.77±4.64a 19.39±5.14a NS

Chewiness 13.93±3.36a 13.13±3.75a NS

Levels of significance: NS, not significant; ***P<0.0001.
a-bMeans with different superscripts in the same row significantly differ

(P<0.05).
AMeans ± Standard deviation.
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This study was to investigate the effects of pig breed and carcass chilling rate on

meat quality traits in Jeju pork. This study involved 188 pigs from three different

breeds as follows: commercial Jeju black pigs (JBP); native Jeju black pig×Duroc

(JD); Jeju Landrace×Yorkshire×Duroc (JLYD). Pigs were slaughtered according to

standard commercial procedures in a Korean abattoir. Within 45 min postmortem,

muscle samples for histochemical analysis were taken from the longissimus muscle at

the 8th thoracic vertebrae. Samples were cut into 0.5×0.5×1.0 cm pieces, promptly

frozen in liquid nitrogen, and stored at -80 until subsequent analyses. Serial℃

transverse muscle sections (10 m) were obtained from each sample with a cryostatμ

at -20 and mounted on glass slides. The myosin adenosine triphosphatase activities℃

were detected after acid (pH 4.7) preincubation. About 300 fibers per sample were

examined by an image analysis system and the muscle fibers were divided into type

I, IIa, and IIb. Muscle pH was measured directly on carcass at the 7th/8th thoracic

vertebrae using a spear type electrode at 45 min (pH45min) and 24h postmortem

(pH24h). Following 24h of chilling, M. longissimus dorsi was taken to evaluate the

meat quality traits. Drip loss was determined by suspending muscle samples

standardized for surface area in an inflated plastic bag for 48h. The color of the

meat was measured at the 8th/9th thoracic vertebrae at 24h postmortem with a

chromameter after exposing the surface to the air for 30 min. The average of

triplicate measurements was recorded and the results were expressed as C.I.E. L*, a*,

and b*. The texture was measured after cooking, 2.0×2.0×2.0 cm3 pieces were cut

for texture profile analysis (TPA). Three pieces for each sample were measured for

TPA. JD contained a significantly lower mean area percentage of type IIb fibers than

those of other breeds (P<0.05). The muscle pH45min and pH24h were significantly

higher in JD (P<0.001). Drip loss and color parameters were significantly different
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between the breeds (P<0.001). The muscle pH45min and pH24h were significantly

higher in JD Meat color and sensory evaluation value was closely related to

postmortem metabolic rate and pH value. The muscle color and sensory evaluation

value was positively related to pH value. However, the a
* value of the JLYD group

was the lowest at 24 h postmortem (P<0.001). NPPC color value and NPPC

marbling value of the JD group were highest in the breed groups (P<0.001). The

water-holding capacity and texture were significantly dependent on breed. For the

water-holding capacity measurements, the JD group had significantly highest values of

FFU, drip loss, and cooking loss (P<0.001). The JD group had the highest value of

hardness (P<0.001), cohesiveness (P<0.01), and springiness (P<0.1). The L
* value, a

*

value and b
* value of the JD group was the highest at 24 h postmortem (P<0.001).

In this study, JD group, which showed the highest muscle pH, the lowest drip loss,

and L* values contained a significantly lower mean area percentage of type IIb

fibers than those of other breeds. Comparing the fiber type composition and meat

quality traits observed from the different breeds, the results imply that the

longissimus dorsi muscle of native Jeju black pig×Duroc group is better meat quality

trait than that of other breeds. JD group, which showed the highest muscle pH, the

lowest drip loss, and L* values contained a significantly lower mean area percentage

of type IIb fibers than those of other breeds.
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