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Table 1. Composition of experimental diets

Rendered fat / crude protein level (% Vs %)

Item 3/18 6/18 3/22 6/22

Ingredients,
Yellow corn 64.45 60.95 53.35 49.85
Soybean meal, 44% CP 20.3 20.8 31.4 31.9
Fish meal 5.0 5.0 5.0 5.0
Dried skim milk 2.0 2.0 2.0 2.0
Whey 2.0 2.0 2.0 2.0
Dicalcium phosphate 1.6 1.6 1.6 1.6
Limestone, 38% Ca 0.8 0.8 0.8 0.8
Soybean oil 3.0 6.0 3.0 6.0
Salt 0.5 0.5 0.5 0.5
Vitamin premix” 0.1 0.1 0.1 0.1
Mineral premix® 0.15 0.15 0.15 0.15
Antibiotic® 0.1 0.1 0.1 0.1

Calculated value
Crude protein, % 18.0 18.0 22.0 22.0
DE, kcal/kg 3499 3620 3494 3615

* Provided the following contents per kg of diet : vitamin A, 6000 IU ; vitamin D5, 800 IU ; vitamin E, 20
mg ; vitamin K3, 4 mg; vitamin B,, 4 mg; vitamin B, 1 mg; vitamin By,, 20 ug; niacin, 30 mg; pantothenic
acid, 16 mg; folic acid, 0.6 mg; biotin, 0.01 mg; choline chloride, 50 mg.

®Provided the following contents per kg of diet : Fe, 140 mg; Mn, 20 mg; Zn, 120 mg; Cu, 20 mg ; I, 0.45
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mg.

¢ Provided 50 ppm of Chlorotetracycline per kg of diet.
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Table 2. The effect on growth performances (least square means) of piglets by crude protein level (CP) and

rendered fat from weaning to 4 weeks postweaning

CP, % Fat, % P-Value
Item 18 22 3 6 MSE CP Fat  CP x Fat
ADG, g 372.9 398.7 347.9 423.6 10.2 0.08 <0.01 NS
ADFI, g 533.8 559.5 513.2 580.1 14.2 0.2 <0.01 NS
Feed/gain 1.43 1.37 1.45 1.35 0.02 0.07  <0.01 NS

ADG: Average daily gain.
ADFI: Average daily feed intake.
NS: No significance.
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Table 3. The effects of rendered fat and crude protein level on growth performances of piglets from

weaning to 4 weeks postweaning

Rendered fat / crude protein level ( % Vs %)

Ttem 3/18 6/18 3/33 6/22 MSE
Initial BW, kg 7.31 7.33 7.35 7.33 0.03
1 wk 7.81 7.98 8.09 8.42 0.24
2 wk 9.41 10.05 10.07 10.77 0.33
3 wk 12.67 13.76 13.20 14.71 0.56
4wk 16.58 18.81 17.44 19.57 1.07
Oto7d
ADG, g 72.2 92.4 105.3 155.3 27.4
ADGI, g 93.7 126.5 138.6 177.0 34.4
Feed/gain 1.30% 1.34° 1.34° 1.14° 0.08
7to14d
ADG, g 226.7* 295.9% 282.7% 336.4° 28.5
ADFI, g 360.9 417.5 398.9 429.6 27.7
Feed/gain 1.51° 1.42% 1.42% 1.28° 0.08
14t021d
ADG, g 469.1° 530.6™ 446.4° 562.3° 68.1
ADFI, g 692.2 728.4 646.3 763.4 111.8
Feed/gain 1.47 1.39 1.44 1.36 0.11
21t028d
ADG, g 561.6° 721.2° 606.0° 694.9% 74.5
ADFL, g 846.1° 991.6° 915.8% 1006.6° 100.4
Feed/gain 1.50 1.40 1.51 1.45 0.13
Overall span (0 to 28 d)
ADG, g 349.0 409.9 360.1 439.3 33.9
ADFI, g 514.6 566.4 524.9 594.2 42.6
Feed/gain 1.47 1.40 1.46 1.36 0.09

Meanings of ADG and ADFI were the same as Table 2.

b Values within the same row without common superscripts were significantly different (P < 0.05).

R4 G BTROPE T S VT OB B 1 4 SRR R 1T B
Table 4. The effects of rendered fat and crude protein level on pancreas weight and total protein weight of
piglets from weaning to 4 weeks postweaning'

Rendered fat/crude protein level ( % vs %)

Item 3/18 6/18 3/22 6/22 MSE
Pancreas weight, g
7d 6.6 9.3 10.8 13.2 33
14d 20.3 18.9 15.3 18.8 4.0
21d 28.2 27.3 279 29.0 4.1
28d 35.8 35.2 36.3 37.0 2.4
Total protein from pancreas, g
7d 1.05 1.52 2.10 2.20 0.58

14d 3.55 3.65 2.49 3.53 1.35
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21d 4.77 4.64 5.57 5.81 1.30
28 d 6.65 6.71 6.77 7.13 0.48

'Pancreas weight and total protein from pancreas on d 0 postweaning were 12.5+1.6 gand 2.7+ 0.3 g,

respectively.
* 5. gt }}’EI@Tﬁé"ﬂ‘ﬁﬁ’i@jﬁ"{lﬁii‘”ﬁ%‘%ﬂig“ e | = 4B R BT OIS R T TR TR 1A
R R 19 T
Table 5. The specific activity and total activity of pancreatic lipase and colipase (least square means) of
piglets by crude protein level (CP) and rendered fat (F) from weaning to 4 weeks postweaning

CP, % Fat, % P-value

[tem 18 22 3 6 MSE CP Fat CFPatX
Specific activity, U'/g

Lipase 25148 31814 24229 32732 1524 <0.05 <0.01 <0.05

Colipase 9727 9978 9320 10382 595 NS NS NS
Total activity?, U

Lipase 120394 169025 115972 173447 10455 <0.05 <0.01 <0.05

Colipase 50665 55735 48739 57660 4800 NS NS NS

"One U is defined as 1p mole butyric acid released from tributyrin in one minute at 25°C .
2 Total activity was total protein of pancreas multiplies specific activity of pancreatic enzyme.

NS: No significance.

R 6. BB AEI R 9T £ B SHET L 1 % 4SO BB T A P
Table 6. The effects of rendered fat and crude protein level on the development of specific activity and

total activity of pancreatic lipase of piglets from weaning to 4 weeks postweaning'

Rendered fat / crude protein level ( % Vs %)

[tem 3/18 6/18 3/22 6/22
Specific activity of pancreatic lipase, U*/g Protein
7d 9759 11122 8862 11972
(2136) (654) (2068) (2100)
14d 24175 25179 26571 32855
(3336) (4024) (7940) (8111)
21d 27924* 29742° 29639° 42373°
(2350) (4212) (5431) (5428)
28d 31805° 41476" 35098* 67140°
(9527) (8378) (2292) (4575)
Total activity of pancreatic lipase®, U
7d 10982 16856 17333 36634
(3318) (4355) (3946) (4947)
14d 82943 85527 64724 116857
(5348) (4360) (3482) (5933)
21d 132117° 140541° 169817% 245505°
(10761) (46716) (37471) (9045)
28d 212547* 281640° 237316" 335320°
(70142) (79360) (14105) (78792)

'The specific activity and total activity of pancreatic lipase on d 0 postweaning were 19855 + 4311 U/g

protein and 49687 £ 6028 U, respectively. Values in the bracket were standard error.

*Meaning of one U was the same as Table 5.
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3Total activity of pancreatic lipase was total protein from pancreas organ multiplies the specific activity of
pancreatic lipase.
> Footnote was the same as Table 3.
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Table 7. The effects of rendered fat and crude protein level on the development of specific activity and
total activity of pancreatic colipase of piglets from weaning to 4 weeks postweaning'

Rendered fat / crude protein level ( % Vs %)

Item 3/18 6/18 3/22 6/22
Specific activity pancreatic colipase, U*/g protein
7d 3485 4258 3803 4212
(366) (1171) (688) (953)
14d 8227 7127 5553 5913
(1491) (941) (1792) (2458)
21d 10839 11803 11631 12088
(1929) (4155) (2714) (2328)
28d 15231° 16916% 15868 20187
(2176) (3318) (2352) (8894)
Total activity of pancreatic colipase’, U
7d 3660 7443 8250 9068
(286) (998) (888) (986)
14d 24294 33898 13861 20189
(3467) (4535) (4733) (4571)
21d 53392 56058 66966 70382
(3308) (8889) (9232) (18598)
28d 101447 114530% 107446 143717°
(17328) (31057) (6510) (8080)

'The specific activity and total activity of pancreatic colipase on d 0 postweaning were respectively 5664 +

389 U/g protein and 11832 + 2328 U. Values in the bracket were standard error.

2One U is defined as 1p mole butyric acid released from tributyrin in one minute at 25°C.
3Total activity of pancreatic colipase was total protein from pancreas organ multiplies the specific activity

of pancreatic colipase.

2> Pootnote was the same as Table 3.
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Abstract

The objective of this experiment was to investigate the effect of rendered fat and crude protein (CP)
levels on the growth performance, specific activity and total pancreatic lipase and colipase activity of
postweaning piglets. This experiment was a 2 x 2 factorial design with 3 or 6% soybean oil (SO), and 18
or 22% crude protein levels. Sixty-eight piglets were used in this study. Four piglets per trial group were
randomly selected and sacrificed on 7, 14, 21 and 28 d postweaning to measure pancreatic lipase and
colipase activity. Four piglets on weaning day were sacrificed to collect pancreas organs to serve as the
basal line. The results revealed that piglets fed a diet containing added 6% SO and 22% CP had
significantly (P < 0.05) higher average daily weight gain (ADG) than those fed of diets containing 3% SO
and 18% CP during 7 to 14 d or 14 to 21 d postweaning. Piglets fed a diet containing rendered 6% SO and
18% CP showed better (P < 0.05) ADG than piglets fed diets comprised of 3% SO and 18% CP or 3% SO
and 22% CP during 21 to 28 d postweaning. Piglet feed efficiency fed a diet containing 6% SO and 22%
CP were remarkably (P < 0.05) better than those fed 6% SO and 18% CP or 3% SO and 22% CP from 0 to
7 d postweaning. Piglets fed diets containing 6% SO and 22% CP were (P < 0.05) better than those fed a
diet containing 3% SO and 18% CP from 7 to 14 d postweaning. The specific and total pancreatic lipase
activity within those diets were not significantly different 7 and 14 d postweaning. However, pigs fed with
diets containing 6% SO and 22% CP were remarkably (P < 0.05) better than those fed 3% SO and 18%
CP or containing 6% SO and 18% CP of diets on 21 and 28 d postweaning. No significant specific and
total pancreatic colipase activity was manifested among those diets on 7, 14, and 21 d postweaning.
However, diets containing 6% SO and 22% CP produced higher colipase activity than piglets fed diets

containing 3% SO and 18% on 28 d postweaning. Therefore, postweaning piglets fed a diet comprising 6%
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SO and 22% CP would show better growth performance during 0 to 14 d postweaning. However, this
dietproduced lower specific and total pancreatic lipase or colipase activities. Higher specific and total
pancreatic lipase activity was found after 21 d postweaning and colipase activity on the 28 d postweaning
colipase activity than fed of diet containing 3% SO with 18% on 28 d postweaning. Therefore,
postweaning piglets fed a diet comprising 6% SO with 22% CP would show better growth performance
during from 0 to 14 d postweaning, but the diet had lower effect on the development of specific activity
and total activity of pancreatic lipase or colipase. However, there is a trend that piglets had higher specific
activity and total activity of pancreatic lipase after 21 d postweaning and colipase activity on the 28 d

postweaning.
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