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Effects of Dietary Complex Probiotics on Growth Performance
Nutrient Digestibility and Blood Characteristics in Growing Pigs

Jong-Sang Yoo', Ying-Jie Chen' and In-Ho Kim'

2 o B dx: SAE glo] BFATA Foi7t A, %4 438, AN 2 2y AHER Rk
ozl NS SRRl AAEHETE SAE 485E FAEeH, AE AAA FF-L 20.12kgolqieh ARAA=
1) CON (basal diet), 2) Prol (basal diet + 0.1% complex probiotics) and 3) Pro2 (basal diet + 0.2% complex
probiotics) 0 2 & 3X & 3te] AT subE, whEG 254 A wiXEtTh AFRAIES 673 AAsth A
A NH7IES dFSAFLE A AE o] el "t Ao r FUREEThP<0.05). 1L A &
o dMNBANF ¥ AREEC JIFE v[XA] Rk B WA Fov AE £38F F7HIZcHlinear
effect, P<0.05). T3} AA A3&2 7JHAIHLH, Pro | A7 71 &A vEbydchlinear and quadratic effect,
P<0.05). A Fol= YW WBC, RBC, lymphocyte E BUNEHFo| kg o]x|x] Ratgity. AdA H7t +£2
Z715to] ulel ) NH;-N 2hgeke. 7-48)5 O wi(linear and quadratic effect, P<0.05), H,S AR ZF4stiich
(linear and quadratic effect, P<0.05). AE2R 02 AaY BFAPHAA S A7l Fois A4S S/ ALY, Exy o
HEA dFS 22 AFTh

Abstract The current study was conducted to investigate the effects of dietary complex probiotics
supplementation on growth performance, nutrient digestibility, blood characteristics and noxious gas emission of
manure slurry in growing pigs. A total of forty eight pigs with an initial body weight of 20.12 kg were
allotted to three dietary treatments (two pigs per pen with eight pens per treatment). Dietary treatment included:
1) CON (basal diet), 2) Prol (basal diet + 0.1% complex probiotics) and 3) Pro2 (basal diet + 0.2% complex
probiotics). The experiment was lasted six weeks. Through the entire experimental period, ADG was increased
with the increased complex probiotics supplementation level (linear effect, P<(¢.03). However, neither ADFI nor
gain/feed was influenced by the dietary treatments. Complex probiotics supplementation increased DM
digestibility (linear effect, P<0.05). Also, the N digestibility was improved, with the Prol treatment showed
highest value (linear and quadratic effect, P<0.05). Supplementation of complex probiotics did not affect the
WBC, RBC, lymphocyte and BUN concentrations in blood. The NH3-N emission from manure slurry was
decreased with the increased level of complex probiotics supplementation (linear and quadratic effect, P<0.05).
Similarly, H,S emission of manure slurry was also decreased significantly when complex probiotics was included
in diet (linear effect, P<0.03). In conclusion, dietary supplementatic;n of Complex probiotics can increase growth
performance and decrease noxious gas emission of manure slurry in growing pigs.
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7t A& 0 2 o] F ol I 9lth2-6].

o] & A A(Probiotics)Th V[ E AAIE 7HA 3L THE
L8] A|AZA F2 lactobacillusss, Streptococcusss,
Bacillus%y, Clostridium® 9 Bifidobacterium&: 59| o|&
B3 ek eefjARE Aol o) wa, dAL a3HE
&, W] Fol At AR E ] AAFLeR ARGHO &
o, o= 7hEo AR F7MELE ANEA Qi
olggt A A= o AT AJ/A T B nRE
o & WX 7, 8], FAAE S Aibste[9], B
/g n]gEo] A3t A of Rabsto] kg Pk A
WA Ete(10], 7HE o] A% 58S AAAAZIH(11-13], &
o539 HA 0 2 Ql3te ol wAsh= oFFFE A
AJZITHIL HISEETHS, 6].

FE ALY BFA Fofoll gt AFolA A= A
oA B9l AR &S HAT HA S a4 a3t
geo14], 4-HEE=odMe FAFH AR 229
Fojgt A At vehbs Ao BIEQ UTHIS,
16]. o)AY AFA ATo] 3t o) A= AUA A
9] A7t F/E o|RJou, Aole 4 EH
oz TS el Qlet B3, FEitdelA &
Atz e S fefirtaet ofHe e AU &
20h Ay Ao A0le g gl glon, AL £
FOET NUEA 4 ¥E A9 A 5 B2 24
7 AR glo] BHAHRJ] EAE HLAFle 977t
o]&0]2|31 Qlct. g 5(2004)(17)2 EF AAE &A
2 HjEE FolA| AT F71% Akm A& I
I tEYol W HS 7hA9] IS b AlA ARREA
W AE vehfchs Rastgct

wpebA 2 Aol B udE ERET S0
UEEL E§3t AYAAN(Rhodopseudomonas capsulata,
Rhizopus oligosporus B Aspergillus oryzae) 7v A= AlR
W X7 FoiA A, FUa A3, AN 2 B
W AHEA Gl gt aE YobR 1 slr)

2. Mz A 2

21 NEESE 9 NEHHAH

3¢ wAFE(LandraceXYorkshireXDuroc) SA=
4855 FAsIH e XAEMAIAY AFS He 20.12
kgoldoh AlFAIHEL w=tigta B A|FEFAA
427 Ak B AHolA AMS AFAle FE
A u| P8 =2 wiENE(Rhodopseudomonas capsulata
2.5x10'CFU) 9 msgo|RtaE( Rhizopus oligosporuset
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Aspergillus oryzae, 1X10°CFU)& E&sto] A2y 4
Fhshadct.

A3 A gl7-= 1) CON (basal diet), 2) Prol (basal diet
+ 0.1% complex probiotic), 3) Pro2 (basal diet + 0.2%
complex probiotic)Z 37] ZEE dlo] X2 8ukE vlE
§ 254 SRS WAt

22 NBAME ¥ ASEE

Al@AREE NRC (1998)2:73] wte} wigdt 25
ST 9130 ARRA AR YR A LIRS
Fgom, 22 AEF4TIE Fohel Agzo| HAY
S =S siich AF R AR YA AGAAA
of AYFRAUZW] 2T AYFAF, PR
M3 ARESS AT

2.3 ¥Y Astg £
A8y 7@./.\\_ iﬂ% ._7:'5_13—% -?—]5’}01 35—%‘0“ ﬂ'ﬁ}ﬂ%

(Cr:0:)-& AlFALR) 0.2% H7131 Gt & gt
AXHE o] §3te] B AQFste] Ao o]g3trt
D& 3BRE AL AOAC(1995)[ 1810 ol8) EA45+9ct.

2.4 HolEA

AR = ALFAIE AANAl R AIBFRA 2 A
Sobel (R 15) A9 (ugular veimel A K:EDTA
Vacuum tube(Becton Dickinson Vacutainer Systems,
Franklin Lakes, N)E o]&3&}o] oS 2ml J&3le] &
A5kl T, 2FE HAEA7)ADVID 120, Bayer, USA)E
o]g:3}e] WBC, RBC @ lymphocyte AT} E3,
dA AY3}sta AHAM= vacuum tube (Becton Dickinson
Vacutainer Systems, Franklin Lakes, N)& ©]-8-3}c] &}
Sml 2 F3te] 4TofiA] 2,000xg2 30E3H Y4 Hejsto]
BE FHS EAstqlct. 3 AsEty Ak AHs A
3} EA7|(HITACHI 747, Japan)E ©|-&3}o] BUN %
=5 AT

25 Bl 2FSE WHE =4

Al FRA 2t APEE QHE ExE Gas
search probe (Gastec Corp., Kanagawa, Japan)S ©]-23}
o By e SRS 45

2.6 SAIXz2|

2 AgM BE ARE SAS (1996)[19]9]
General Linear Model-& o] &3to] AFA o] A7} &
ol ti%t linear®} quadratic A¥+5 BAJSIG}
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3. 2ot & n¥

1. 8% s¢

B3 AFA 9 97t SAEY dEFAE, AR
AHH 9 AR AEC] A= Y2 F 20 eI
AAANE 7S e AdA J7 59 2
7Fgto weProl @ Pro2) thZE(CON)Q} H)w3}e]
gy oz 2ybstgcHlinear effect, P<0.05). 1L},
AR 9 ALREE SlojME At F9F
A Zpolg HolA] gt A (1996)5 (2012 AFollA
|A4=0 3lol LAY A7t dBFAFET AR 2E
< B8 A Buet fA138 ATE Ro Fch

2, FYL AF1E

A A7 dgL 28180 n|2)e 2TE & 39
vebligich A8 4389 Qloihs AFAY H7t +
=o| F715tl) wet foJH e 8 Frlske e JEhy
9o n(linear effect, P<O.05), AL A3H&o] glojA
£ AFAE F7Ie Azt dzxFe) vlaste] f-9A
o2 ZylgcHlinear effect, P<0.05, quadratic
effect, P<0.05). 7 5(2004)[2112] QAFoH= A<
1 A A7Vt Foe FYL 23| A=A
I B3k, 3 5(2003)[22]9] oAz HE&E
9] gFA AT HA ezt AFAE EF F
o2} Bl Hulz] Xa|Fo| vla] AaA Eg A2t
goRez Zysigckn sk @ S(2002)[231¢]
ApoM = A WA F7HA] Goks 2BHgo) &9k
ot 3hedct

2 H 49 Yehlidtt. 85 a4 A oA A
g 7te] §2HQl 2ol & HolA] FhHP>0.05). 4
S(20040)[21]9] AFolA= AHAQ] BFA H7HA] E
% 84H A4 Tl FrRkE uXA gt Bst
geon, o 2 dF ZHIY dF 9ok
Scheuermann(1993)[24]+= adlahfjo A BFAlE= &
REuote] 1A F7IAZIL, ofvlieite ol AE
fstste] o tmvotel 949 Fwrt FAtin
Bostgct 28 Eggum(1970)[25]8 83 a4F)
Acs GiA Hafjo] T AERA AEFe] thifde)
Al BF a4 A4 ¥8E SV W 8
9] &S FVHIITL oy, £ AlgdA=
A H7E2 st AAE dh 4238L 5 a4
o A4 o] FFE vA JE F IS FA K

33ict.

@y WBC, RBC ¥ lymphocyte o]l §lojA=
Ael77to] §212e Aol2 Rolx YIUTHP0.05).
Tortuero £ (1995)[2619] AoWA Lactobacillus
spp.2} Streptococcus spp.& E33te] A=o)A 7}
glo] FoJ3l5iE o EAY HAEZo| SRty B
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ARE ATAZ WA HATL ABAE W e
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H 1. Alg AR uligh] (as-fed basis)

Ingredients CON Prol Pro2
Comn 55.26 55.16 55.06
Soybean meal 33.43 33.43 33.43
Molasses 2.50 2.50 2.50
Animal fat 5.33 5.33 5.33
Difluorinated phosphate 1.93 1.93 1.93
Limestone 0.78 0.78 0.78
L-lysine-HCI 0.17 0.17 0.17
Trace mineral premixl 0.10 0.10 0.10
Vitamin premix’ 0.12 0.12 0.12
Salt 0.20 0.20 0.20
DL-methionine 0.03 0.03 0.03
Choline chloride 0.03 0.03 0.03
Probiotics 0.00 0.10 0.20
Chemical composition3

ME, kcal/kg 3,360 3,360 3,360
Crude protein(%) 20.00 20.00 20.00
Lysine(%) 1.30 1.30 1.30
Calcium(%) 0.90 0.90 0.90
Phosphorus(%) 0.80 0.80 0.80

'Provided per kg of complete diet: 12.5 mg Mn, 179 mg Zn, 5 mg Cu, 0.5 mg I and 0.4 mg Se.

*Provided per kg of complete diet: 4,800IU vitamin A, 960 IU vitamin D3, 20 IU vitamin E, 2.4 mg vitamin Ks, 4.6 mg
vitamin B,, 1.2 mg vitamin Bs, 13 mg pantothenic acid, 23.5 mg niacin and 0.02 mg biotic.

3Calculated values.

E 2. 4358 nxe 9%

Effects
Ttems CON’ Prol® Pro2’ SE® Linear Quadratic
Average daily gain (g)* 714 751 766 17 * ns
Average daily feed intake (g) 1351 1426 1377 44 ns ns
Gain/feed 0.528 0.527 0.556 0.015 ns ns

lForty eight pigs with an average initial BW of 20.12 kg

2Abbreviations: CON, basal diet; Prol, basal diet + 0.1% complex probiotics; Pro2, basal diet + 0.2% complex
probiotics.

*Pooled standard error.

" p<0.05.

H 3. 9% 28H89) ulxje 9%

Effects
Items (%) CON* Prol® Pro2’ SE? Linear Quadratic
DM* 79.53 82.30 82.34 0.77 * ns
N’ 79.73 83.34 82.90 0.69 ns *

lForty eight pigs with an average initial BW of 20.12 kg.

ZAbbreviations: CON, basal diet; Prol, basal diet + 0.1% complex probiotics; Pro2, basal diet + 0.2% complex
probiotics.

3Pooled standard error.

p<0.05.

ns Not significant (p>0.05)
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B 4, 8N AJ4o] vA= I
Effects
Items CON? Prol’ Pro2’ SE’ Linear Quadratic
BUN (mg/dL)
Initial 7.86 8.46 8.78 0.46 ns ns
Final 14.53 14.99 14.89 1.19 ns ns
Difference 6.67 6.53 6.11 1.05 ns ns
RBC (10°, No./mm’)
Initial 6.10 6.17 6.18 0.14 ns ns
Final 6.50 6.64 6.17 0.26 ns ns
Difference 0.40 0.47 -0.01 0.27 ns ns
WBC (10°, No/mm®)
Initial 16.55 19.36 18.24 1.48 ns ns
Final 18.07 18.30 19.60 191 ns ns
Difference 1.52 -1.06 1.36 1.30 ns ns
Lymphocyte (%)
Initial 64.00 61.00 69.25 2.86 ns ns
Final 69.63 66.75 69.50 4.54 ns ns
Difference 5.63 575 Q.25 3.81 ns ns

probiotics.
* Pooled standard error.

' Forty eight pigs with an average initial BW of 20.12 kg.
2 Abbreviations: CON, basal diet; Prol, basal diet + 0.1% complex probiotics; Pro2, basal diet + 0.2% complex

¥ 5 Exy o 3 U=
Effects
Items (ppm) CON’ Prol® Pro2’ SE’ Linear Quadratic
NH;" 28.25 16.75 15.75 1.70 * *
H,S* 26.25 20.50 16.25 2.43 * ns

' Forty eight pigs with an average initial BW of 20.12 kg.
2 Abbreviations: CON, basal diet; Prol, basal diet + 0.1% complex probiotics; Pro2, basal diet + 0.2% complex

probiotics.
? Pooled standard error.
* Linear effect, P<0.05.
% Quadratic effect, P<0.05.
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