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6.14%0. 78k8)° AL, 7 /‘]Zﬂ?oﬂ 7]‘3}0]“] 347 68HE, BHET 1358 Y wiX|s3ict. AE2 Phase
1(0~149), Phasell(15~28Y) & 437t ZAFSIT A8 A 2]3t= Tl(basal diet), T2(basal diet+0. 13% complex
problotlcs) 2 T3(basal dlet+0 25% complex probiotics)2 FTAEHCH, EIHEAE= Bzcd/us subtilis
1.0x10° CFU/g Enterococcus faeczum 1.0x10° CFU/g, Sacc]mromyces cerevisiae 1.0x10° CFU/g, Bacillus
licheniformis 3.0x 108 CFU/g ¥ Bacillus polytermenticus 3.0x 108 CFU/gE 393519 th. AFFAZL Phasell
oA T3 H7FtolA ddSAlF 9 & dAAEHHFO] FH0F A YERITH(pO. 05). A7|17 A= Phaseﬂgr =
ast A7t YER JdAL iﬂ%—% Phase I oA Tl Aslgo] T3 H7ltolA | o= =4 Yeiton
(p€0.05), Phasello|A] A& 48k H %] -I—Q'%O] T3 7oA FYH 02 A YERTH(p<0.05). BA/d/do]
A= Phase I & PhasellolAl ZE At 5o 7‘}017]' UERA] gkttt £ §5i7FA0l A= Phasell oA

NH37}F T3 H7FollA f-odo2 BA YelHth(p<0.05). & F vAEAE Phase I ¥ PhasellollX Clostridium
spp.°l T3 H7holA goF oz WA YeRFTHp{0.05). 37‘4 O F o|RAE AR W EFAYFA A7 AFFAEA,
YA ii}%, ARG, E W RtA E 2 F V“%% 7H o 4= Qlotal Atz E

Abstract This study was undertaken to determine the effects of diet supplementation with complex
probiotics (CPB), on growth performance, nutrient digestibility, blood metabolites, noxious gas, and fecal
microflora in weaning pigs. On the basis of body weight, a total of 234 weaned pigs
(Landrace x Yorkshire x Duroc, 6.14+0.78kg) were randomly allotted to 3 treatments and 6 replicates (13
pigs per pen). The experimental diets were fed in a meal form for 28 days (days 0-14, Phase I, and days
15-28, Phasell). The dietary treatment groups were as follows: T1 (basal diet), T2 (T1+0.13% CPB) and
T3 (T14+0.25% CPB) The CPB supplement contained Bac1llus subtilis 1.0x10° CFU/g, Enterococcus
faecium 1.0x10° CFU/g, Saccharomyces cerevisiae 1.0x10° CFU/g, Bacillus licheniformis 3.0 % 108 CFU/g,
and Bacillus polyfermenticus 3.0x10® CFU/g. Pigs fed the T3 diet showed an increase (p<0.05) in the
overall average daily gain and average daily feed intake, increased (p<0.05) crude protein digestibility in
Phase I, and greater (p<0.05) dry matter and gross energy digestibility in Phasell. Supplementation of
CPB had no effect on the blood profile. Furthermore, pigs fed the T3 diet had lower (p<0.05) NHj
emission and overall count of fecal Clostridium spp. In conclusion, we believe that CPB supplementation
has a beneficial effect on growth performance, nutrient digestibility, noxious gas, and fecal microflora
in weaning pigs.
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AFAEE 9Pt o]-fA=(Landrace X Yorkshire X
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complex probiotics) & 33X GHHE HHEY 1355
A HiHEIT. 2 Al NA ARSRE B A=
Bacillus subtilis 1.0x10° CFU/g, Enterococcus
faecium 1.0x10° CFU/g, Saccharomyces cerevisiae
1.0x10° CFU/g, Bacillus lichenitormis 3.0x10°
CFU/g, Bacillus polyfermenticus 3.0x10® CFU/gS
Aot AlAARRE Y] FAdA =52 NRC(2012)5]90
A AAE FGAa 3TFE AU 2= R THF
Al&9] iR wiEstcHTable 1). AlgAIRS B2
A4 AFoH, B A ol&E FHAE ATt
OE 7MY kRS DA ARESHAL stk Ad 71zt
B A= £ AL T Esto] AAISHIT.

Table 1. Chemical composition of experimental
diets(as-fed basis)

Item Phase I Phase I
(d 0-14) (d 15-28)
Chemical composition(%)
Metabolizable Energy(Kcal/kg) 3,490 3,350
Crude Protein 21.00 19.01
Available lysine 1.40 1.20
Available methionine+cysteine 0.82 0.71
Calcium 0.85 0.85
Available phosphate 0.60 0.68
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< ol&ste] FIFEHZE w G, Lactobacillus
spp. counts?} Escherichia coli(F. colif= Z71A}E]
2 it & A7 4= Z plate?] colony-forming
unit(CFU)E AR & login & SHstelet. uigzzd

2 37°ColA 48417 olSith

Table 2. Selection of media and culturing condition for
the enumeration of microorganisms

Incubation
Item' Medium Teorgp, Hour
TABC TSA 37 48
Lactobacillus spp. D(iifgi?j)r 37 48
Clostridium spp. (gj;:erig;z) 37 48
E. coli \gi(ljie;gr:f 37 48

'TABC, Total anaerobic bacterial counts; TSA, Tryptic soy agar;
MRS agar NaNs 0.02%+.-cysteine hydrecloride monohydrate
0.05%(anaerobic); TSC agar+Egg yolk emulsion(Distilled
wateriegg yolk=4:1) 25ml/500ml+cysloserine(1mg/500ml); Z.
coli: Escherichia coli.

A

226 SAEAM

£ g4 &9 HlolE= SAS (Statistical Analysis
System, SAS Institute Inc., USA)[7] ZZ139]
One-way ANOVAE o]&sfo] 451911, Turkey &
AL ol&al AEAS st o, olnf p<0.05 °lH &
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E L k=,
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Table 3. Effect of supplementation of probiotics on
growth performance in weanling pigs

Item' T1 T2 T3 SEM  p-value
PhaseI(d 0-14)
ADG, g 258 266 273 368 0.079
ADFI, g 354 363 367 578 0382
FCR 138 136 134 002 0613
Phasell(d 15-28)
ADG, g 392° 408  423*  6.05 0.010
ADFI, g 598" 601" 625" 496  0.003
FCR 153 147 148 003 0359
Overall(d 1-28)
ADG, g 325" 337" 348" 381  0.003
ADFI, g 476" 482" 496  3.93 0012
FCR 147 143 143 002 0276

'T1, basal diet; T2, T1+0.13% complex probiotics: T3, T1+0.25%
complex probiotics; ADG, Average daily gain; ADFI, Average
daily intake; FCR, feed conversion ratio; SEM, Standard error of
mean.

Veizaj-Delia 5(2010)[8] ¥ Giang 5(2010)[9]
olfAE AR W ALAIE F7IelelE , TV
Hsto] YFFAF, ALmQT-&o] A= Jckar East
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A& ool A 5S4, BlERl 2 4%kE
4 59 f9% £49 st 7159 4ol =R
T ZoR dEA Jom(10], ol=gt Tt AFA
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Table 49} 2t} Phasel oA A&
g ?l““’“ 23RS HE Azt f9HQl Aol7t v
ERR] Q29roLy, ovA] AskgolA T3 A7t 4
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Lee 5(2019)[11]2 olfAHE Alg Wi AFAE 27}
SIS o, F71tol vlsto] AE, o] 9 Tl &
skgo]l  JRA=EAT By, Giang  ©
(2010:2011)[9,12]9] A7-Ao] w2, A= A
TAQ = AAasls Aoz yehygtt ofd 719
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of avke vehd Aoz Awr.

Table 4. Effect of supplementation of probiotics
on nutrient digestibility in weanling pigs

Item' T1 T2 T3 SEM p-value

Phase I(d 0-14)

DM 8023 8185 8214 085 0.268

GE 81.42° 8280 8320 047 0.044

cp’ 8029 8115 8144 004 0.167
Phasell(d 15-2)

DM 78.12° 7955  79.89 048 0.044

GE 76.70° 7868 7875 0.3 0.038

cP 7594 7624 7720 064 0.390

T1, basal diet; T2, T1+0.13% complex probiotics: T3, T1+0.25%
complex probiotics; DM, Dry matter; GE, Gross energy: CP, Crude
protein; SEM, Standard error of mean.

3.3 MMM

AR W BEFAAAA 7P ol A=l X/l |
A= GF2 Table 59 2t} Phase I ¥ Phasell o4
TE XF7F RBC, WBC 9 LYOA /-2l xto]7k
YERER] oFQkTt.

Table 5. Effect of supplementation of probiotics on
blood metabolites in weanling pigs

Item' T1 T2 T3 SEM 7 V:‘m
Phase I(d 0-14)

RBC, 10°/u 7.09 7.06 6.82 0.19 0.587

WBC, 10%/ul 1954 1897 1881 123 0908

LY, % 5707 5360 5813 286 0522
Phasell(d 15-28)

RBC, 10°/u 6.24 6.27 6.68 0.37 0.735

WBC, 10%/ul 1347 1142 1327 080  0.179

LY, % 4142 4105 3860 175 0587

T1, basal diet; T2, T1+0.13% complex probiotics; T3, T14+0.25%
complex probiotics; RBC, Red blood cell; WBC, White blood
cell; LY, Lymphocytes; SEM, Standard error of mean.

R H2]9] AFAEHE FRlske 732 A
HE o]&E1 JrH12]. Lan 5(2016)[412 ol A=
Am W BAAAE H7beke o, FH79F RBC,
WBC % LYOA 292l 1}017} UEREA] Fokttal B
315133} E3E Chen 5(2005)[14] ¥ Yoo 5(2007)[15]
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2 SAE AlEol Al 7T Al RBC, WBC € LY
A FHR Zolzt yEhA] Ferhal Bkt
Tortuero 5(1995)[16] A= Al Wi Al H7} Al
g Y AYEHo| FUKItL Bttt & A Z
FoflA A Foj= RBC, WBC ¥ LYo & I
w27 grom, BAgHQl gelo= AEoA] Q= AoR
YEFHTE oFA71R] ABdtA|et W72 ait= Agst
Al g AR ggkow, W2 A7t XggEojol H Ao
2 AlmEdh

34 2 U |ai7ia

Alm W EAFA A7 ol A=Y £ S £ W
Foli7kao] PiXlE P3RS Table 63+ 2t} Phase©f
Al NHs, HoS, & mercaptans TA8%e 2E 22|17t
A<l Apoli= YEREA] 9kt PhasellolA+= HaS,
2 mercaptans YAFAE BE Xzt 891491
Aol 7k YehA] e¥gtout, NH; Tl 3479t
T2 A7H7F T3 7R fold o= A Yttt
(p£0.05).

ol

Table 6. Effect of supplementation of probiotics
on noxious gas in weanling pigs

Item'

T1 T2 T3 SEM p-value
Phase I(d 0-14)

NH;3, ppm 12.48 10.56 9.42 0.82 0.056
HzS, ppm 4.76 3.85 3.90 0.33 0.126
Mercaptans 4.90 3.82 3.53 0.54 0.199
Phasell(d 15-28)

NHs, ppm  1252°  11.83* 1027° 027  <0.001
HzS, ppm 5.21 435 4.13 0.42 0.317
Mercaptans 3.57 3.43 3.25 0.10 0.109
'T1, basal diet; T2, T1+0.13% complex probiotics; T3,

T1+0.25% complex probiotics;SEM: Standard error of mean.

Ate W A A7 7SR W eleke] 4=
AL, =R S A A, dEyol 9 &5}
TE 52 W50 HAE Adste a3t RuEdn
[17). Lan 5(2010)[4] °lfAE A= W BdAE H
7FolgE W, FE7HEY NH; 271 fojdew ¥
Al Wbl Barstgey, AuAls AW 7o vdEe]
4 9 24 34E S, 73 vdES] 4 R
3 BHE dAIte 2R dEA QUHH9,101. °l&
&l A= W IF4 ol8ES JHAdSH, & S22 HiE

€ #lEe ARAA 7S B A4S AdAE
Ao, olgRt AL & F vk A Al a3t
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of u|X= JF2 Table 73+ 2t} Phase I oA Total
anaerobic bacteria, Lactobacillus spp. @ E. coli
= EE APFolA FHQI Aol= YRR 9gtom,
Clostridium spp.<= §37H7F T2 A7 9 T3 37
TEY f9H0R =A YERTtHp<0.05). Phaselll
A= Total anaerobic bacteria, Zactobacillus spp.
9 £ colfe BE A2TolA |94Ql Aol= YEtA|
ko™, Clostridium spp.~= 3471} T2 A7}
T3 A7MrE |98 o® =4 Uepgth(p<0.05).

1
.

Table 7. Effect of supplementation of probiotics
on fecal microbial in weanling pigs

Item'

T1 T2 T3 SEM p-value
Phase I(d 0-14)
TABC 835 834 837 003 0.670
Lactobacillus spp.  7.44 747 753 0.06 0.460
Clostridium spp. ~ 652° 640° 627° 002 <0.001
E. coli’ 604 596 594 007 0.473
Phasell(d 15-28)
TABC 846 844 848  0.04 0.652
Lactobacillus spp. 752 755 7.60 0.05 0.513
Clostridium spp. 658" 6.51° 638" 004  0.004
E. coli’ 6.08 602 591 0.08 0.348
'T1, basal diet T2, T1+0.13% complex probiotics; T3,

T1+0.25% complex probiotics; TABC, Total anaerobic bacterial
counts; £. coli: Escherichia coli; SEM: Standard error of mean.

Lee 5(20149)[111 olfAE A= W A4A A7t
Al BRE7ONA RoidRl Clostridium  spp.
Coliforms7} §9jdo g =4 Yehirly H1skgich
ojg|gt Aik= AHAR AR H 7} &5 Aol A
A #RFoA S RSk, ¥t ittt =
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