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Effect of the Particle Size of Jeju Scoria on Growth
Performance, Carcass Characteristics and Fecal
Components in Pigs
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Summary

The effect of different particle sizes of scoria inclusion in weanling-growing-finishing diets on

growth performance and carcass quality was investigated in this study. Treatments were the
control (basal diet), and 3 scoria treatments with different partical sizes (500, 1,000, 1,700 pm,
respectively) in which 3% of basal diet was replaced by scoria. This study was carried out for
143 days using 84 pigs. Each treatment has 3 replicates (4 gilts and 3 barrows per pen).

1.

During nursery period, all scoria treatment levels showed poor Average daily gain (ADG) and
feed efficiency compared to the control. During growing period, The ADG and feed efficiency
of pigs fed the 1,000 pm swine treatment tended to improve. For the whole growth period (d 0-
143), 1,000 pm scoria treatment showed significantly higher (P<0.05) ADG and feed efficiency
than the 1,700 uym scoria treatment.

. Carcass weight was higher in all of scoria treatment levels Ejther the control (P<0.05), while

backfat thickness was unaffected among treatments. Carcass Grade A or B grade appearance

was more evident in all of scoria treatments compared to the control.

. Hunter L value was numerically higher in the control while there was no significant

differences among the control, 1,000 ym scoria and 1,700 um. Hunter a value was highest (P<
0.05) in 1,000 pm scoria, while Hunter b values were not influenced by the scoria treatment
levels.
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4. The different scoria treatment levels reduced N and P excretion. For growing period, 1,000 um

scoria was most efficient in reducing N excretion, while during the finishing period, 1,700 um

scoria was the best. The P excretion was affected by scoria particle size during growing-

finishing periods rather than weanling period.

The above findings indicated that the inclusion of different scoria partical sizes in nursery diet

resulted to adverse effects on growth performance in contrast to the growing finishing diets

wherein the growth performance and carcass quality were not affected. Finally, scoria regardless of

particle size proved to be effective in reducing N and P excretion and can be considered an

environment friendly mineral source for growing-finishing hog diets.

(Key words : Scoria, Nursery period, Growing-finishing periods, N, P)
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Table 1. Formula and chemical composition of the experimental diets

Items Starter Grower Finisher
Ingredients (%) :
Comn, yellow 45.79 54.50 40.87
Rye 10.00 10.00 15.00
Defatted rice bran - 247 -
Wheat bran - - 10.00
Cottonseed meal 3.00 4.00 6.00
Soybean meal 28.80 16.03 17.00
Meat meal -~ 2.00 -
Tallow 5.87 5.00 4.93
Limestone 0.63 0.57 1.57
Dicalcium phosphate 1.63 1.07 0.93
Salt 0.17 0.30 0.30
Molasses 3.00 3.50 3.00
L-lysine - HCI 0.26 0.18 0.13
Vit.-Min. mixture” 0.85 0.38 0.27
Chemical compositionz) :

Digestible energy (kcal/kg) 3,657 3,620 3,473

Crude protein (%) 18.87 16.00 15.97
Lysine (%) 1.23 0.95 0.70
Calcium (%) 0.87 0.61 0.95
Phosphorus (%) 0.63 0.56 0.57

b Providing the followings per kg diet: vitamin A, 2,000,000 IU; Vitamin Ds; 400,000 IU;
Vitamin E, 250 IU; Vitamin K, 200 mg; Vitamin B,, 20 g; Vitamin B, 700 mg; Ca-phosphate,
300 mg; Choline chloride, 30,000 mg; niacine, 8,000 mg; folic acid 60 mg; Vitamin B2, 13 mg; Mn
12,000 mg; Zn 15,000 mg; Fe 4,000 mg; Cu 500 mg; Co 100 mg; Butylated Hydroxy Toluene 600 mg.

? Calculated values.
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Fig. 1. Dietary particle size of scoria.
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Table 2. Effect of scoria particle size on the body weight gain, feed intake and feed
conversion of weanling pigs (0~40 days)

Particle size, um

Items Control

500 1,000 1,700
Initial body weight (kg) 9.1 9.1 9.0 8.9
Final body weight (kg) 26.4° 24.5° 24.2° 24.4°
Average daily gain (g/d) 423* 385° 380° 388°
Feed intake (g/d) 857 863 866 869
Feed/gain 1.98* 2.24° 2.28° 2.24°

>® Means with different superscipts in the same row are signiﬁcanﬂy different (P<0.05).
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Table 3. Effect of scoria particle size on the body weight gain, feed intake and feed
conversion of growing pigs (40~78 days)

Particle size, um

Items Control

500 1,000 1,700
Initial body weight (kg) 26.4 24.5 242 244
Final body weight (kg) 50.1 48.5 47.1 51.8
Average daily gain (g/d) 624° 632° 603° 721°
Feed intake (g/d) 1,381° 1,312% 1,251° 1,368°
Feed/gain 221" 2.08" 2.07° 1.90°
abc
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Table 4. Effect of scoria particle size on the body weight gain, feed intake and feed
conversion of finishing pigs (78~143 days)

Particle size, uym

Items Control

500 1,000 1,700
Initial body weight (kg) 50.1 48.5 47.1 51.8
Final body weight (kg) 100.9 101.1 101.0 100.7
Average daily gain (g/d) 716® 741° 759° 689°
Feed intake (g/d) 2,820° 2,740 2,670° 2,720
Feed/gain © 3.94° 3.70® 3.52° 3.95

® Means with different superscripts in the same row are significantly different (P<0.05).
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Table 5. Effect of scoria particle size on the body weight gain, feed intake and feed
conversion of pigs in whole period (0~143 days)

Particle size, um

Items Control

500 1,000 1,700
Initial body weight (kg) 9.1 9.1 9.0 8.9
Final body weight (kg) 100.9 101.1 101.0 100.7
Average daily gain (g/d) 648° 634% 652° 619°
Feed intake (g/d) 2,016 1,959 1,909 1,966
Feed/gain 3.14° 3.05° 297° 3.06*

>® Means with different superscripts in the same row are significantly different (P<0.05).
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Table 6. Effect of scoria particle size on carcass characteristics of finishing pigs

Slaughter | Carcass wt. (kg) Backfat Carcass grade (%)
Item thickness

wt. (kg) (% slaughter wt.) (mm) A B C D
Control 100.9 71.9° (71.3) 173 143 38.1 333 14.3
SP-1" 101.1 73.5% (72.7) 16.9 33.3 52.4 95 4.8
sp-2” 101.0 74.0* (73.3) 16.9 14.3 61.9 9.5 14.3
sp-3Y 100.7 72.9° (72.4) 17.0 28.6 52.4 95 9.5

D SP-1 : scoria particle size - 500 um

? §P-2 : scoria particle size - 1,000 pm

% SP-3 : scoria particle size - 1,700 um

»® Means with different superscripts in the same column a

a

significantly different (P<0.05).
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Table 7. Effect of scoria particle size on meat colour (Hunter value)

2 pygEe e 9

Particle size, um
Items Control
500 1,000 1,700
Hunter L-value 41.06" 36.11° 37.82% 39.53%
Hunter a-value 7.07® 6.96® 7.43° 5.70°
Hunter b-value 3.20 2.47 2.68 2.55

> Means with different superscript in the same row are significantly different (P<0.05).
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Table 8. Effect of scoria particle size on total nitrogen and phosphorus content in feces

Item ........................ %’ DM ........................
Total-N phosphorus

Weanling pig
Control 2.60° 1.93*
sp-1" 239" 1.76"
Sp-2” 225 1.76°
Sp-3” 229" 1.79°
Growing pig
Control 2.65° 1.90°
SP-1 237 1.78°
SP-2 2.12° 1.77°
SP-3 2.52° 1.86"
Finishing pig
Control 2.66 1.76*
SP-1 2.33° 1.66™
SP-2 2.28° 1.70°
SP-3 2.07° 1.63°

Y SP-1 : scoria paricle size - 500 yum

? sp-2 : " - 1,000 pm

3 8p-3 " - 1,700 um

“® Means with different superscript in the same row are significantly different (P<0.05).
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