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ABSTRACT

Domestically, finishing pigs are marketed at 110 kg on an average. However, it is thought to be feasible
to increase the market weight to 120 kg or greater without decreasing the carcass quality, because most
domestic pigs for pork production have descended from lean-type lineages. The present study was
undertaken to investigate the growth efficiency and profitability of ‘high’-market wt pigs and the
physicochemical characteristics and consumers' acceptability of the high-wt carcass. A total of 96
(Yorkshire x Landrace) x Duroc-crossbred gilts and barrows were fed a finisher diet ad laibtum in 16
pens beginning from 90-kg BW, after which the animals were slaughtered at 110 kg (control) or ‘high’
market wt (135 and 125kg in gilts & barrows, respectively) and their carcasses were analyzed. Average
daily gain and gain:feed did not differ between the two sex or market wt groups, whereas average daily
feed intake was greater in the barrow and high market wt groups than in the gilt and 110-kg market wt
groups, respectively (P<0.01). Backfat thickness of the high-market wt gilts and barrows corrected for 135
and 125-kg live wt, which were 23.7 and 22.5 mm, respectively, were greater (P<0.01) than their
corresponding 110-kg counterparts (19.7 & 21.1 mm). Percentages of the trimmed primal cuts per total
trimmed lean (w/w), except for that of loin, differed statistically (P<0.05) between two sex or market wt
groups, but their numerical differences were rather small. Crude protein content of the loin was greater in
the high vs. 110-kg market group (P<0.01), but crude fat and moisture contents and other physicochemical
characteristics including the color of this primal cut were not different between the two sexes or market
weights. Aroma, marbling and overall acceptability scores were greater in the high vs. 110-kg market wt
group in sensory evaluation for fresh loin (P<0.01); however, overall acceptabilities for cooked loin, belly
and ham were not different between the two market wt groups. Marginal profits of the 135- and 125-kg
high-market wt gilt and barrow relative to their corresponding 110-kg ones were approximately -35,000 and
3,500 wons per head under the current carcass grading standard and price. However, if it had not been for
the upper wt limits for the A- and B-grade carcasses, marginal profits of the high market wt gilt and
barrow would have amounted to 22,000 and 11,000 wons per head, respectively. In summary, 120~ 125-kg
market pigs are likely to meet the consumers' preference better than the 110-kg ones and also bring a
profit equal to or slightly greater than that of the latter even under the current carcass grading standard.
Moreover, if only the upper wt limits of the A- & B-grade carcasses were removed or increased to
accommodate the high-wt carcass, the optimum market weights for the gilt and barrow would fall upon
their target weights of the present study, i.e. 135 and 125 kg, respectively.
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Table 1. Growth performance of finishing gilts and barrows slaughtered at ‘high® market

weights vs. 110kg

Gilts

Barrows

Pooled

ftem Lo MW" Hi MW’ Lo MW Hi MW’ SE Significance

Initial wt, kg 88.0 90.7 87.8 89.2 11

Final wt, kg 1090 1320 109.7 1260 09  Sex* MW**, SexxMW**
ADG, kg 0.77 0.80 0.85 079 003

ADFI°, kg 2.97 3.49 3.32 354 007 Sex**, MW**
Gain:feed® 0213 0221 0246 0220  0.010

Backfat’, mm 19.7 23.7 21.1 225 0.7 MW

| ow and high market weights, respectively. Data are means of 24 animals, unless indicated otherwise.

[

Pen was the experimental unit (n=4 in each sex x MW combination).

¢ Adjusted for 110-kg live weight for Lo MW and for 135- and 125-kg live weights for Hi-MW gilts and

barrows, respectively.
*P<0.05; **P<0.01.
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Table 2. Yields of primal cuts of gilts and barrows slaughtered at ‘high’ market weights vs.

110kg
Item Gl Barrows Pooled Significance
Lo MW Hi MW’ Lo MW* Hi Mw® SE

Carcass wt, kg 81.3 99.3 81.2 88.9 1.0 Sex**, MW**  MWxSex**
Dressing, % 74.6 75.9 74.0 744 0.4 Sex**, MW*
Total lean’, kg 46.4 59.1 45.9 54.6 0.6 Sex**, MW**, SexxMW**
Yield of Ieand'e, % 43.1 449 419 43.8 0.5 Sex*, MW**
Yield percentage of the primal cut®

Picnic 16.3 15.9 16.3 16.0 0.2 MW=

Shoulder 8.3 9.0 85 9.0 0.2 MwW*

Loin 13.3 13.7 13.1 135 0.2

Tenderloin 1.8 1.7 1.8 1.7 0.05 MW=

Rib 7.6 7.8 8.1 8.0 0.2 Sex*

Belly 19.8 20.0 20.6 20.5 0.3 Sex*

Ham 32.8 319 31.6 313 0.3 Sex*

Total 100.0 100.0 100.0 100.0 - -

a

b

Low market weight; 109.0 and 109.7kg on averages in gilts and barrows, respectively.
High market weight; 132.0 and 126.0kg on averages in gilts and barrows, respectively.

% Data are means of 24 animals, unless indicated otherwise.

¢ Total weight of the seven trimmed primal cuts.
¢ Total lean weight divided by carcass weight.
Data are means of 12 animals.

*P<0.05; **P<0.01.

e
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Table 3. Physicochemical characteristics of the longissimus muscle (loin) of gilts and barrows
slaughtered at ‘high’ market weights vs. 110kg

Gilts

Barrows

Item Pooled Significance
Lo MW Hi MW’ Lo MW Hi Mw®  SE
pH-24h 5.83 5.61 5.77 5.67 0.05 MW**
WHC, % 62.6 65.4 61.6 59.3 24
Muscle color
CIE L* 47.8 485 49.7 49.2 0.8
CIE a* 6.53 7.03 6.64 7.01 0.26
Chemical composition, %
Moisture 74.9 74.6 747 74.6 0.2
Crude fat 1.63 1.66 2.02 1.68 0.14
Crude protein 20.87 22.28 20.76 22.38 0.15 MW**
Composition of fatty acids, %
14:0 1.39 1.47 161 152 0.08
16:0 25.56 24.82 26.14 24.82 0.26 MW**
18:0 12.40 12.72 13.40 12.46 0.52
16:1 3.59 3.65 3.72 3.80 0.14
18:1 41.07 43.64 40.80 44.21 0.52 MW**
18:2 12.76 10.76 10.80 10.49 049 Sex*, MW*
20:4 3.24 2.93 3.54 2.70 0.54

a

b

% Data are means of 24 animals.
WHC, water-holding capacity.
*P<0.05; **P<0.01.
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Table 4. Sensory evaluation on selected fresh and cooked primal cuts

Gilts Barrows Pooled L
Item Lo MW*  Hi MW Lo MW" Hi MW SE  Significance
Loin®
Fresh meat
Color ¥ 5.49 5.25 4.89 5.09 0.23
Aroma 1.87 3.98 1.78 3.67 0.13 MW
Off-flavor ? 1.33 2.36 1.33 2.07 0.14 MW**
Drip ? 5.82 3.37 5.67 3.50 0.27 MW**
Marbling ¥ 4.03 5.79 3.85 6.06 0.27 MW**
Acceptability ? 5.00 5.79 4.96 6.04 0.21 MW**
Cooking loss, % 371 27.2 37.6 25.3 13 MW**
Cooked meat
Color 4.86 473 4.76 4.84 0.24
Aroma 1.50 1.00 181 1.00 0.14 MW**
Off-flavor 0.91 0.84 0.64 0.87 0.09
Juiciness ¥ 3.36 417 3.98 3.68 0.32
Tenderness ¥ 3.32 4.30 3.66 3.90 0.34
Shear force ?, kg/cm? 417 5.67 3.90 5.66 0.31 MW**
Acceptability 4.55 479 4.86 453 0.24
Belly’
Fat score® 4.95 5.02 5.22 5.27 0.26
Cooked meat
Color 5.22 5.72 4.68 5.56 0.24 MW
Aroma 493 4.85 494 4.92 0.18
Off-flavor 0.75 0.51 0.64 0.33 0.08 MW’
Juiciness 4.86 5.25 4.90 5.22 0.20
Acceptability 5.15 5.53 5.43 5.66 0.21
Ham®
Cooked meat
Color 4.49 4.36 4,55 4.73 0.23
Aroma 351 2.97 3.36 3.45 0.33
Off-flavor 0.56 0.48 0.42 0.50 0.09
Juiciness 4.01 3.79 3.99 454 0.44
Tenderness 411 4.30 4.47 4.73 0.48
Acceptability 4.60 4.28 4.61 4.54 0.39

a

b

Low market weight; 109.0 and 109.7 kg on averages in gilts and barrows, respectively.

High market weight; 132.0 and 126.0 kg on averages in gilts and barrows, respectively.

“ Twelve and three animals were evaluated in each sex x MW combination, respectively, by 10 panelists;

experimental unit was animal(sex x MW).

Overall score of the inter-muscular fat layers of fresh belly.

Y2 Evaluated according to a 9-point integer scale beginning from 1; Greater scores indicate ‘more’ and ‘less’
acceptable sensory responses, respectively.

*P<0.05; **P<0.01.

e
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Table 5. Distribution of carcass grades and marginal profits of the finishing gilts and
barrows slaughtered at ‘high’ market weights vs. 110 kg

ltem Gilts Barrows
Lo MW Hi MW’ Lo MW Hi MW’
Distribution of the carcass grade, %
A-grade 57.1 8.3 66.7 50.0
B-grade 38.1 4.2 33.3 375
C-grade — 50.0 — 8.3
D-grade 4.8 375 - 4.2
Marginal profit of the Hi-MW pig relative to the Lo-MW pig, won/head
Current grading standard © - - 34,939 - + 3,530
Hypothetical grading standard - +22,307 - +11,405
<Calculation of the marginal profit of the 125-kg barrow relative to the 110-kg one>

Marginal production cost of the 125-kg barrow

Feed cost: 15kg(wt gain) + 0.22(gain:feed) x 300 won/kg(feed price) = 20,455 won
Other cost: 15kg + 0.8kg/d(ADG) x 200 won/d(other daily cost) = 3,750 won
Marginal profit of the 125-kg pig under the current carcass grading standard

Earnings from a 110-kg pig: 110kg x 0.75 x 3,165.4 won/kg(avg price) = 261,146 won
Earnings from a 125-kg pig: 125kg x 0.75 x 3,081.4 won/kg(avg price) = 288,881 won
Marginal profit: 288,881 - 261,146 - 20,455(feed cost) - 3,750(other cost) = 3,530 won
Marginal profit of the 125-kg pig under the hypothetical carcass grading standard

Earnings from a 125-kg pig: 125kg x 0.75 x 3,165.4 won/kg(avg price) = 296,756 won
Marginal profit: 296,756 - 261,146 - 20,455(feed cost) - 3,750(other cost) = 11,405 won

[S Y

o

Low market weight; 109.0 and 109.7kg on averages in gilts and barrows, respectively.
High market weight; 132.0 and 126.0kg on averages in gilts and barrows, respectively.
Conditions: Target weights of the Hi MW are 135 and 125kg in gilts and barrows, respectively; gain:feed,

ADG and dressing percentage are 0.22, 0.8kg and 75%, respectively; prices of A-, B-, C- and D-grade gilt
and barrow carcass pairs are 3,893 & 3,268, 3,346 & 2,960, 3,056 & 2,742 and 2,970 & 2614 won (2007.

2. 14 market prices), respectively.

a

Premise: The upper weight limits of the A- and B-grade carcasses of the current carcass grading standard

are not applied and also distribution of the carcass grades of the Hi-MW pigs is identical to that of the

Lo-MW pigs.
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Table 6. Effects of ‘high’ market weights on growth performance, yields of primal cuts and
physicochemical characteristics of the longissimus muscle (loin): pooled results
obtained from three studies including the present one

It Gilts Barrows Significance
em Lo MW* Hi MW® Lo MW Hi MW® (S & MW
Growth performance
Initial wt, kg 88.9 0.6 913 05 90.0 #06 90.8 05 MW**
Final wt, kg 1105 0.6 131.2 05 1109 05 1280 0.5 S**, MW** SxMW**
ADG, kg 0.78 +0.02 0.80 +0.01 0.87 £0.02 0.82 #0.01  MW** SxMW**
ADFI, kg 3.00 +0.08 3.21 #0.07 3.29 +0.08  3.38 %0.07 S**
Gain:feed 0.230£0.008  0.243+0.007  0.247+£0.008 0.233+0.007
Backfatd, mm 180 04 21.8 0.3 209 04 251 03 S**, MW**
Yields of total lean and major primal cuts
Carcass Wt, kg 82.3 105 98.7 104 823 05 961 04 MW** - SxMW**
Dressing, % 745 0.2 75.3 0.2 742 02 751 0.2 MW**
Total lean, kg 48.0 05 572 104 46.2 05 546 04 S** MW**
Yield of lean, % 437 04 435 0.3 424 04 429 03 S**
Percentage of picnic 17.0 0.2 16.6 0.1 170 +02 168 0.1 MW=
Percentage of loin 135 0.2 134 0.2 129 +02 129 02 S**
Percentage of belly 19.8 0.2 20.7 0.2 20.7 +02 213 0.2 S**, MW**

Percentage of ham  31.8 0.3 31.2 0.2 311 +03 310 #0.2
Physicochemical characteristics of the longissimus muscle (loin)
CIE L*(lightness) 51.4 +09 53.7 0.8 535 +09 539 0.8

CIE a*(redness) 7.08 +0.30 7.74 £0.27 7.02 £0.30 8.26 +0.27 MW**
Moisture, % 74.1 +0.3 73.9 0.2 738 0.2 737 02
Crude protein, % 216 0.2 224 0.2 217 02 224 0.2 MW/**
Crude fat, % 2.02 +0.15 2.32 #0.12 241 013 2.31 +0.13

*  Low market weight which was 110kg in all of the three studies whose results have been pooled in this

table.

High market weights which were 135 and 125Kkg in gilts and barrows, respectively, in this and companion
[Lee et al. (¢] %), 2007] studies; in a previous study [Lee et al. (] &), 2006] whose results also have
been pooled in this table, market weight was 130 kg in both sexes.

® Data, which represent means = SE, are pooled results of three separate studies involving a total of 496 gilts
and barrows which had received the diet of the present study containing 3,200 kcal DE/kg.

S & MW, sex and market weight, respectively.

Adjusted for 130-kg live weight.

*P<0.05; **P<0.01.
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