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Effects of Dietary Protein Levels on Productive Performance, Carcass, and Meat Quality

of Thai Native Pigs
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Abstract

The objectives of this research were to study the influence of dietary protein levels on productive
performance, carcass quality, and meat quality of Thai native pigs. There were 24 Thai native pigs, 12 castrated
males and 12 female pigs, from Mae Hong Son province, with an average initial body weight of 21.60+5.21 kg.
All pigs were randomly allocated into 4 feeding groups fed with different protein levels; 12, 14, 16 and 18%.
Each pig was raised in an individual cage. They were fed ad libitum and given free access to drinking water.
The pig performances were recorded every 3 weeks until they reached 60 kg body weight. All of them were then
slaughtered and carcass quality data were collected. The Longissimus dorsi muscle from each carcass was
collected for meat quality study. The results showed that the productive performances of Thai native pigs fed with
different protein levels diet were not statistically significantly different (P>0.05). Carcass and meat quality were not

significantly affected by dietary protein levels in the diet (P>0.05); however, differences occurred in percentage of bone.
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Pigs fed with 12% protein diet had the lowest bone percentage (P<0.05). In addition, the pigs fed with higher protein
levels tended to have lower back-fat thickness (P=0.07). Therefore, feeding the Thai native pigs with dietary level of

protein of 12% resulted in a lower cost of weight gain than did feeding with higher levels of protein in the diet.
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Table 1 Composition of experimental finishing pig diets.

Crude protein level (% dry matter basis, DM)

Ingredient
12% 14% 16% 18%
Broken rice 58.00 55.40 53.00 53.50
Rice bran 30.00 26.00 24.00 18.00
Soybean meal 8.90 15.50 15.90 20.40
Fish meal - - 4.00 5.00
CaHPO, 2.00 2.00 2.00 2.00
Salt 0.50 0.50 0.50 0.50
Lysine 0.10 0.10 0.10 0.10
Premix 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00
Price (Baht/kg) 13.75 14.41 15.51 16.27
Calculated nutrient composition
% Crude protein (CP) 1217 14.37 16.35 18.22
% Crude fiber (CF) 3.58 3.51 3.88 3.61
% Ether extract (EE) 4.21 3.77 3.85 3.27
% Total calcium (Ca) 0.54 0.55 0.75 0.81
% Total phosphorus (P) 0.54 0.54 0.65 0.66
% Lysine 0.66 0.81 0.97 1.1
% Methionine 0.28 0.31 0.35 0.38
Metabolizable energy (kcal/kg) 3,282.41 3,251.45 3,215.41 3,119.76
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Table 2 Effect of dietary protein levels on productive performance of experimental Thai native pigs.

Dietary protein level (%)

Traits P-value
12 14 16 18
Weight (kg)
Initial 20.46+2.29 22.38+6.25 24.82+6.95 22.04+3.61 0.40
21-day fattening period 32.00+1.87 33.50+7.25 36.50+7.29 34.08+5.91 0.49
42-day fattening period 41.004£3.32 43.5048.74 46.69+9.88 44.83+7.72 0.74
Final 57.91+1.69 58.66+2.93 58.87+2.95 61.67+2.73 0.11
Weight gain' (kg) 37.64+3.40 36.48+5.73 34.34+5.34 39.81+2.93 0.14
Period of feeding (day) 79.50+£15.50 76.50+22.19 65.75+18.31 73.50+15.46 0.52
Average daily gain (ADG)
21-day fattening period 0.59+0.08 0.57+0.06 0.62+0.09 0.61+0.14 0.82
42-day fattening period 0.51£0.08 0.52+0.06 0.55+0.08 0.56+0.11 0.68
Whole fattening period 0.49+0.09 0.51+£0.10 0.56+0.09 0.57+0.08 0.41
Total feed intake (kg) 135.67+36.76 131.70+£26.34 118.50+£17.76  129.45+27.53 0.68
ADFI” (kg/day) 1.72410.15 1.82+0.33 1.9240.35 1.82+0.11 0.56
Feed conversion ratio (FCR) 3.61+0.87 3.64+0.60 3.48+0.43 3.25+0.55 0.65
FCG® (Baht/kg) 48.47+12.04 51.30+8.69 52.12+6.66 51.64+8.96 0.83

1Weight gain = initial weight-final weight, ADFI = average daily feed intake, °FCG = feed cost per gain (FCR*price (Baht/kg)).
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Table 3 Effect of dietary protein levels on carcass quality of experimental Thai native pigs.

Dietary protein level (%)

Traits
12 14 16 18 P-value

Number of pigs 6 6 6 6

Slaughter weight (kg) 58.17+1.97 59.92+4.18 59.62+3.50 62.75+£3.27 0.28
Hot carcass weight (kg) 41.80+2.45 44.05+2.61 43.41+3.50 43.49+2.71 0.27
Cold carcass weight (kg) 40.70+2.58 42.26+2.73 41.79+2.54 42.66+2.49 0.59
Carcass length (cm) 75.30+5.68 76.13+4.84 77.70+2.78 80.30+3.51 0.1
Hot carcass (%) 71.84%2.72 74.87+3.76 73.42+3.87 71.85+2.65 0.37
Lean (%) 44.7042.12 43.93+1.59 45.31+4.50 43.92+1.38 0.82
Bone (%) 11.99+1.44° 12.77+2.05%° 13.52+1.15% 14.55+0.92" 0.03
Fat (%) 23.74+3.76 23.50+3.60 22.54+3.36 22.43+1.71 0.72
Loin eye area (cm’) 14.64+1.15 14.64+1.75 15.97+1.52 17.19+1.67 0.12
Backfat thickness (inch) 1.51+0.26 1.48+0.09 1.43+0.20 1.24+0.14 0.07

Different letters in the same row indicate significant differences among mean values.

Table 4 Effect of dietary protein levels on meat quality of experimental Thai native pigs.

Dietary protein level (%)

Traits P-value
12 14 16 18
pH451 6.07+0.08 6.09+0.27 6.16+0.33 6.03+0.29 0.90
pH242 5.44+0.05 5.48+0.02 5.51+0.04 5.48+0.04 0.16
Color’
L* 56.44+£2.12 56.74+3.95 56.69+3.97 53.31£1.89 0.39
a* 6.51+0.96 5.62+2.25 4.99+1.17 5.86+1.09 0.44
b* 15.13+£0.57 14.58+0.78 14.60+1.57 15.041£1.01 0.81
Shear force (kg) 5.42+0.74 5.68+1.31 6.07+£1.07 5.50%0.75 0.74
Cooking loss (%) 21.06+2.05 22.1346.73 20.39+5.02 19.64+1.28 0.87

1pH45 = pH value at 45 min post-mortem, 2pH24 = pH value at 24 hrs post-mortem, Slr= lightness, a* = redness, b* = yellowness.
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