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ABSTRACT

An experiment was conducted to investigate the effect of microbial phytase (Natuphos™) supplementation,
individually and in combination with carbohydrase enzyme complex (composed of enzymes targeted to SBM
dietary components such as n-galactosides and galactomannans; ENDO-POWER") to corn-soy basis diet with
low nutrient levels on growth performance and nutrient digestibility of growing pigs. A total of 48 crossbred
weaned pigs (Landrace x Yorkshire x Duroc), 29.1£0.14 kg of initial body weight, were randomly allotted to
four dietary treatments, based on weight and age, according to a Randomized Complete Block Design. There
were three pens per treatment and 4 pigs per pen. The dietary treatments were 1) CON (control diet with
3,380 kcal’kg of metabolizable energy, 18.96% of crude protein, 1.10% of lysine, 0.75% of calcium and
0.35% of available phosphorus), 2) LP+NTPS (CON diet with 0.15% unit lower available P levels + 0.1%
phytase (500 FTU/kg; Natuphos®)), 3) LEL+ENP (CON diet with 3.0% unit lower ME and lysine levels +
0.1% carbohydrase enzyme complex (ENDO-POWER®™), and 4) LPEL+ENZ (CON diet with 0.15% unit
lower available P levels and 3.0% unit lower ME and lysine levels+0.1% ENDO-POWER" and 0.1%
Natuphos” (500 FTU/kg). There was no significant difference (p > 0.05) in average daily gain (ADG),
average daily feed intake (ADFI) and feed conversion ratio (FCR) among dietary treatments during the
whole experimental period (0 to 4 weeks). Apparent digestibility of gross energy was greater in LP + NTPS
and LPEL +ENZ groups than in the LEL + ENP (p < 0.05). Apparent digestibility of phosphorus was greater
in LP+NTPS than in LEL+ENP (p <0.05). Dry matter excretion was lowest in LPEL +ENZ and
phosphorus excretion was lowest in LP+NTPS (p <0.05). Overall, pigs fed on LPEL +ENZ group tended
to have better nutrient digestibility (dry matter, gross energy, crude protein and phosphorus) than pigs fed on
control group. All dietary enzyme treatment groups showed lower feed cost/body weight gain of pigs than
control group. In conclusion, the results from the present study suggest that the simultaneous inclusion of
phytase and carbohydrase enzyme complex to diets is advantageous with respect to reducing nutrient
excretion of growing pigs and may contribute to increased economic return when added to corn-soy based
growing pig diets.
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Table 1. Formula and chemical composition of experimental diets (as-fed basis)

Ingredients, % CON LP+NTPS" LEL+ENP" LPEL+ENZ"

Corn 59.88 60.30 63.79 62.81
Soybean meal 31.52 31.52 29.36 29.08
Animal fat 3.71 3.71 1.50 1.50
Wheat bran 2.00 2.00 2.36 4.04
Tricalcium phosphate 1.47 0.59 1.47 0.57
Limestone 0.49 0.85 0.49 0.87
Salt 0.30 0.30 0.30 0.30
Trace mineral premix” 0.20 0.20 0.20 0.20
Vitamin premix’’ 0.11 0.11 0.11 0.11
Olaquindox 0.10 0.10 0.10 0.10
ENDOPOWER - - 0.10 0.10
NATUPHOS - 0.10 - 0.10
Chlortetracycline 0.10 0.10 0.10 0.10
L-lysine - HCI 0.06 0.06 0.08 0.08
Choline chloride (25%) 0.04 0.04 0.04 0.04
DL-methionine (50%) 0.02 0.02 - -
Chemical composition

ME (kcal/kg) 3,380 3,380 3,280 3,280

Crude protein (%) 18.96 18.96 18.40 18.40

Calcium (%) 0.75 0.60 0.75 0.60

Total Phosphorus (%) 0.66 0.50 0.66 0.50

Available Phosphorus (%) 0.35 0.20 0.35 0.20

Lysine (%) 1.10 1.10 1.07 1.07

! Abbreviation :

1) CON =control diet; 2) LP+NTPS = CON diet with 0.15% unit lower available P levels +0.1%

phytase (500 FTU/kg; Natuphos®); 3) LEL+ENP = CON diet with 3.0% unit lower ME and lysine levels +
0.1% carbohydrase enzyme complex (ENDO-POWER®); 4) LPEL+ENZ = CON diet with 0.15% unit lower
available P levels and 3.0% unit lower ME and lysine levels + 0.1% ENDO-POWER” and 0.1% Natuphos®

(500 FTU/kg).

? Provided per kg diet : 110 mg Fe, 60 mg Cu, 50 mg Zn, 35 mg Mn, 0.8 mg I, 0.5 mg Co and 0.27 mg Se.

?) Provided per kg diet : 8,800 IU vitamin A, 1,650 IU vitamin Ds, 22 IU vitamin E, 1.38 mg vitamin B;, 11 mg
vitamin B, 2.2 mg vitamin Bs, 41 pg vitamin Bp, 1.38 mg vitamin Ks, 22 mg pantothenic acid, 41.3 mg
niacin, 82.5 pg biotin, 0.36 mg folic acid and 6.6 mg ethoxyquin.
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Table 2. Effects of dietary carbohydrase enzyme complex and microbial phytase supplemen-
tation on growth performance of growing pigs”

Item CON  LP+NTPS” LEL+ENP” LPEL+ENZ’  SE’
0-14 days
Average daily gain (g) 720 719 710 718 66
Average daily feed intake (g) 1,598 1,568 1,455 1,413 218
Feed/gain 221 2.17 2.07 1.98 0.24
14-28 days
Average daily gain (g) 770 768 763 764 71
Average daily feed intake (g) 2,220 2,104 1,979 2,098 225
Feed/gain 2.89 2.7 2.63 2.75 0.36
0-28 days
Average daily gain (g) 745 743 737 741 66
Average daily feed intake (g) 1,898 1,827 1,708 1,743 174
Feed/gain 2.54 2.46 2.35 2.36 0.23

;) Forty eight pigs with an average initial body weight of 29.1+0.14 kg.

3) Refer to Table 1.
) Pooled standard error.
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Table 3. Effects of dietary carbohydrase enzyme complex and microbial phytase supplemen-
tation on apparent nutrient digestibility of growing pigs”

Item, % CON LP+NTPS? LEL+ENP? LPEL+ENZ? SE”
Dry matter 78.01 79.07 77.80 78.87 0.84
Gross energy 78.64" 79.55" 78.06° 79.38" 0.78
Crude protein 76.70 78.37 76.62 78.84 1.46
Calcium 52.97 54.97 46.89 51.04 4.74
Phosphorus 33.86™ 37.13° 30.50° 35.67% 371

;) n=24 (6 samples/ treatment).
) Refer to Table 1.
9 Pooled standard error.

**Means with different superscripts of the same row are significantly differ (p <0.05).
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Table 4. Effects of dietary carbohydrase enzyme complex and microbial phytase supplemen-
tation on fecal nutrient excretion of growing pigs”

Item CON  LP+NTPS” LEL+ENP”? LPEL+ENZ”  SE’

Nutrient excretion* (kg/head/28 days)
Dry matter 5.42° 520" 5.28" 5.16° 0.15
Nitrogen 0.24 0.23 0.24 0.23 0.01
Calcium 0.12° 0.10° 0.14" 0.11° 0.02
Phosphorus 0.13° 0.09" 0.13° 0.10° 0.02

* Nutrient excretion was calculated based on fecal nutrient digestibilities.

;) n=24 (6 samples/ treatment).
) Refer to Table 1.
) Pooled standard error.

®d Means with different superscripts of the same row are significantly differ (p <0.05).

Table 5. Effects of dietary carbohydrase enzyme complex and microbial phytase supplemen-
tation on feed cost/weight gain of growing pigs”

Item CON  LP+NTPS”? LEL+ENP” LPEL+ENZ”  SE’
Feed cost* (won/kg) 239.20 239.18 231.14 230.42 -
Total weight gain (kg/pig) 20.87 20.80 20.64 20.75 1.84
Total feed intake (kg/pig) 53.14 51.16 47.82 48.80 4.88
Total feed cost (won/pig) 12,711.1 12,236.5 11,053.1 11,244.5 1,123
Feed cost/body weight gain (won/kg)  609.1 588.3 5355 541.9 51

" Forty eight pigs with an average initial body weight of 29.1+0.14 kg.

D Refer to Table 1.
» Pooled standard error.

*Feed cost was calculated based on the assumption that prices of Natuphos® and ENDO-POWER® were

2,500%/kg and 4,800 W/kg, respectively.
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