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Effect of Continuous Feeding of Probiotics on Growth
Performance, Nutrient Digestibility, Blood Urea Nitrogen and

Immune Responses in Pigs
D. Y. Kil¥, J. S. Lim*, J. Z. Tian*, B. G. Kim*, K. S. Kim** and Y. Y. Kim*

School of Agricultural Biotechnology, Seoul National University*, Organic Bio Tech Co. Ltd.**

ABSTRACT

This experiment was conducted to investigate the effect of continuous feeding of probiotics on growth
performance, nutrient digestibility, blood urea nitrogen(BUN) and immune responses in pigs. Treatments were
1) Control(basal diet), 2) P-0.1(basal diet + 0.1% probiotics) and 3) P-0.2(basal diet + 0.2% probiotics). In
growth trial, a total of sixty pigs(6.17 + 0.45 kg average body weight) weaned at 21 days of age were used.
All pigs were assigned according to sex and body weight, and each treatment had 5 replicates of 4 pigs per
pen in a randomized complete block(RCB) design. During 0~8 weeks, there was no significant difference in
average daily gain(ADG), average daily feed intake(ADFI) and gain:feed ratio(G/F) among treatments. During
9~20 weeks, ADG was improved significantly in pigs fed P-0.1 or P-0.2 diets when compared to the pig
fed control diet(P < 0.05), but there was no significant difference in ADFI and G/F ratio. During overall
period, ADG, ADFI and G/F ratio were not significantly different among treatments. In the first metabolic
trial(17.93 £1.45kg average body weight), apparent digestibility of DM, protein, fat in pigs fed P-0.1 and
P-0.2 diets were greater than in pigs fed control diet(P < 0.05) and ash digestibility in pigs fed P-0.2 diet
was significantly higher than in pigs fed control diet(P € 0.05). Calcium digestibility in pigs fed P-0.2 diet
was significantly higher than in pigs fed control and P-0.1 diets(P <0.05). Fecal-N excretion was lower in
pigs fed P-0.1 and P-0.2 diets than in pigs fed control(P € 0.05). In the second metabolic trial(41.80 + 2.68kg
average body weight), there was no significant difference among treatments in apparent digestibility of
nutrients and N-retention. In blood assay for the BUN and immune responses investigations, there was no
significant difference among treatments during overall period of experiment. Therefore, this experiment
suggested that probiotics supplementation could improve growth performance and nutrient digestibility of
pigs.

(Key words : Probiotics, Continuous feeding, Growth performanc,e, Nutrient digestibility, Pigs)
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Table 1. Microbial composition of probiotics
(unit : CFU*)

Microbial composition 0~8 week 9~20 week

Saccharomyces species 1.0 10® 1.0x10°

Enterococcus faecalis 1.0x107  1.0x 10’

Phaffia rhodozyma 10x10°  5.0x 10°

Rodopseudomonas L0x10°  1.0x10°
species

Fermentation products of 2% . 3%

Bacillus species

* Colony Forming Unit.
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Table 2.
=
Ingredien

Com
SBM
CGM
SPC
Lactose
DSM
Soy oil
Animal
DCP
MCP
Limest
Salt
. L-Lys
DL-m
Vit. 1
Min. -

—
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Table 2. Chemical composition of experimental diets®

Ingredients d 0-7 d 7-21 d 21-35 d35-77 d 77-105 d 105-140
Com 37.08 50.53 63.67 68.47 76.33 83.71
SBM 13.66 23.50 31.77 28.10 20.92 14.27
CGM 5.65 3.90 - - - -
SPC 13.10 5.70 - - - -
Lactose 20.00 10.00 - - - -
DSM : . 5.50 1.55 - - - -
Soy oil 1.50 1.50 1.50 - - -
Animal fat - - - 0.95 0.55 0.09
DCP 1.40 1.28 1.00 - - 0.48
MCP - - - 0.80 0.68 -
Limestone 0.85 0.92 0.99 0.98 0.82 0.75
Salt 0.20 0.20 0.20 - 030 0.30 0.30
L-Lysine -HCI 0.24 0.15 0.09 - - -
DL-methionine 0.22 0.17 0.18 - - -
Vit. mixture® 0.20 0.20 0.20 0.10 0.10 0.10
Min. mixture’ 0.20 0.20 0.20 0.10 0.10 0.10
Total 99.80 99.80 99.80 99.80 99.80 99.80
Chemical composition®
ME, kcal/kg 3,416.52 3,366.58 3,326.73 3,260.29 3,265.15 3,265.08
CP (%) 2298 20.98 18.98 17.99 15.50 13.20
Lysine (%) 1.45 1.25 1.15 0.97 0.79 0.62
Ca (%) 0.80 0.75 0.70 0.60 0.50 045
Total P (%) 0.65 0.63 0.60 0.54 0.49 0.42

* Probiotics were supplemented to the diet at the appropriate treatment level at the expense of com.

® Provided per kg diet : vitamin A, 16,000 IU; vitamin Ds, 3,200 IU; vitamin E, 35 IU; vitamin Ks, 5 mg;
riboflavin, 6 mg; calcium pantothenic acid, 16 mg; niacin, 32 mg; d-biotin, 128 lg; vitamin By, 20 pg(0~35d);
vitamin A, 12,800 IU; vitamin Ds;, 2,560 IU; vitamin E 28 IU; vitamin Ks, 4 mg; riboflavin, 5 mg; calcium
pantothenic acid, 13 mg; niacin, 27 mg; d-biotin, 102 g; vitamin By, 20 lig(35~140d).

¢ Provided per kg diet : Cu(copper sulfate), 281 mg; Fe(ferrous sulfate), 288 mg; I(calcium iodate), 0.3 mg; Mn
(manganese sulfate), 49 mg; Se(sodium selenite), 0.3 mg; Zn(zinc sulfate), 143 mg(0~35d); Cu(copper sulfate),
187 mg; Fe(ferrous sulfate), 190 mg; I(calcium iodate), 0.2 mg; Mn(manganese sulfate), 32 mg; Se(sodium
selenite), 0.2 mg; Zn(zinc sulfate), 96 mg(35~ 140d). '

4 Calculated value.
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Table 3. Effect of continuous feeding of probiotics on grth performance in pigs*

Level of probiotics

Item Control SEM**
0.1 0.2
ADG (g)
0 ~ 8 weeks 460 470 450 14.09
9 ~ 20 weeks 809° 846" 870° 9.02
0 ~ 20 weeks 665 691 696 7.95
ADFI (g)
0 ~ 8 weeks 870 867 838 26.85
9 ~ 20 weeks 2,510 2,591 2,561 29.14
0 ~ 20 weeks 1,844 1,890 1,862 22.69
G:F ratio
0 ~ 8 weeks 0.534 0.541 0.537 0.008
-9 ~ 20 weeks 0.323 0.327 0.341 0.004
0 ~ 20. weeks 0.361 0.365 0.374 0.004

* Each treatment represents 20 pigs which weighed initial body weight: average 6.17 + 0.45kg and final body

weight: average 101.76 + 8.3%g.
** Standard error of mean.

** Means with different superscripts in the same row significantly differ(p <0.05).
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Table 4. Effect of probiotics on nutrient digestibility in weaning and growing pig

Kil et al. ; Continuous Feeding of Probiotics to Pigs

Level of probiotics

Item Control SEM*
0.1 0.2
Weaning pigs**
DM (%) 84.49° 88.33° 90.00° 0912
Protein (%) 82.44* 86.96" 89.35° 1.147
Fat (%) 65.20° 77.64° 81.78° 2.845
Ash (%) 55.12° 60.46" 66.77° 1.749
Ca (%) 67.72° 70.96° 78.12° 1.484
P (%) 77.52 81.83 82.39 1.068
Growing pig***
DM (%) 91.66 91.81 91.71 0.374
Protein (%) 91.78 91.19 90.42 0.481
Fat (%) 80.74 80.54 78.95 1.614
Ash (%) 70.95 70.19 69.89 1.143
Ca (%) 76.65 75.01 77.52 1.197
P (%) 46.06 54.96 61.15 2.988
* Standard error of mean.
** Initial average body weight: 17.93 + 1.45kg.
*** Initial average body weight: 41.80 + 2.68kg.
% Means with different superscripts in the same row significantly differ(p < 0.05).
Table 5. Effect of probiotics on nitrogen retention in weaning and growing pigs
Level of probiotics
Item Contro}l SEM*
0.1 0.2
Weaning pig 19.98
N intake (g/d) 351° 19.72b 20.07b 0.088
Fecal N excretion (g/d) 513 2.57 2.14 0.230
Urinary N excretion (g/d) 1134 5.36 6.51 0.475
Nitrogen retention (g/d) 5678 11.78 11.42 0.372
Nitrogen retention rate (%)** 59.76 56.91 1.897
Growing pig
N intake (g/d) 36.94 36.94 36.94
Fecal N excretion (g/d) 3.04 3.25 3.54 0.178
Urinary N excretion (g/d) 10.17 1032 9.89 0.584
Nitrogen retention (g/d) 23.73 23.37 23.51 0.496
Nitrogen retention rate (%)** 64.23 63.26 63.66 1.342

* Standard error of mean.

** Nitrogen retention rate = [(N intake - Fecal N - Urinary N)/N intake] x 100.

*® Means with different superscripts in the same row significantly differ(p < 0.05).
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Fig. 1. Effect of continuous feeding of prob-
iotics on blood urea nitrogen(BUN)
concentration of pigs.

Table 6. Effect of continuous feeding of probiotics on immune responses in pigs*

Level of probiotics

Control SEM**

Item ontro o1 02
1 week

WBC (kiiL) 17.80 15.76 15.55 0.995

IgG *** 15.85° 14.79° 7.76° 1.563

IgA *** 0.30 0.39 0.20 0.049
3 week

WBC 17.04 18.82 18.75 1.242

IegG 10.96 11.48 9.55 0.789

IgA . 0.26 0.48 0.42 0.070
5 week

WBC 18.27 17.60 16.91 1.273

IgG 11.48 10.96 9.33 0.757

IgA 0.35 0.27 0.36 0.024
11 week

WBC 14.94 15.33 16.71 0.659

IgG 32.36 16.98 14.79 3.134

IgA 2.24 1.07 0.49 0.385
20 week

WBC 23.54 22.53 25.63 1.038

IgG 44.67 28.18° 20.89° 3.871

IgA 2.75 1.32 0.85 0.480

* Same pig from each treatment was chosen and blood-sampled at 1, 3, 5, 11, 20 week of experiments.

** Standard error of mean.
**+% unit is mg/mé.

2> Means with different superscripts in the same row significantly differ(p <0.05).
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