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Effect of Probiotics in Diet on Growth Performance, Nutrient Digestibility,
Fecal Microbial Count, Noxious Gases Emission from the Feces, and Blood
Profile in Early-Finishing Pigs
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ABSTRACT

This study was conducted to evaluate the effects of probiotics supplementation on growth performance, nutrient digestibility,
fecal concentrations of Lactobacillus and Escherichia coli, emission of noxious gases from the feces, and circulating concentrations
of the blood cells in early-finishing pigs. A total of sixty pigs [(Landrace x Yorkshire) x Duroc] (initial body weight 56.48 + 1.66
kg) were used for the 28 days feeding trial. Dietary treatments included 1) CON (basal diet), 2) P1 (CON + 0.1% Agariemycetes)
and 3) P2 (CON +0.2% Agariemycetes). There were three dietary treatments with five replicate pens per treatment and four pigs
per pen. There was no significant difference in ADG (average dairy gain) among the treatments (P>0.05). The gain/feed ratio was
higher in P2 than CON (P<0.05). The P2 showed the highest digestibility of dry matter and energy (P<0.05). No significant
difference was observed in the fecal Lactobacillus counts but fecal Escherichia coli population of P2 was lower than that of
CON (P<0.05). The ammonia, H>S and total mercaptan was higher in P1 and P2 than CON (P<0.05). Blood characteristics were
not affected by probiotics (P>0.05) supplementation. In conclusion, the results showed that dietary supplementation of probiotics at
0.2% level affected gain/feed ratio, dry matter and energy digestibility; reduced fecal Escherichia coli and emission of fecal
noxious gases in finishing pigs.
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WA A%F 56.48+1.66kgs! 3¢
Duroc] %7] HI&E 60FE FTAISt 2897 ARRAHE HAsH
%tk AlgAAE= 1) CON(basal diet), 2) P1(CON+0.1%
probiotics) ¥ 3) P2 (CON+0.2% probiotics)= 371l AE|& 3}
of A sukE BHEY 4R 9bdgle] WXl
AlFAES NRC (1998) Sl whe} wjgist —%??
917 AR EA AlgAMRS 242 Table 13} 2l AlE Al
FrEHE ARANES SoH, E& AsETUlE ol&dt

W [(Landrace % Yorkshire) x

Aol s 5 QRS sn. Al 9nEel Ak
el E94e) sl o A ATl AR 2 5 2
o AME BUA Rl B AN AT ARAE

Agariemycetes 1.0x10" CFU/gZ u'?ro}i’i
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A%, APARAAT % RIS AN,

2) QUL 438

Fdh 23ES AN fste] AF 4F FRAC BAER
A AR (Cn0s) S A Ul 0.2% F7Fskdth wo 49 5 A
AN+ AR, AAG B 60T EFx70A 72
AZF A% A7) Wiley mill2 Ea5te] Ao o851t} AL
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Table 1. Composition of the basal diet (as-fed basis)

Ingredients, %

Corn 62.71
Wheat bran 3.42
Soybean meal 30.76
Limestone 1.04
Di Calcium Phosphate 1.38
Salt 0.30
DL-Methionine (98%) 0.03
L-LysineHCI (98%) 0.02
Threonine (98%) -

Mineral Premix" 0.10
Vitamin Premix” 0.10
Choline-50 (Liq) 0.04
Chlortetracycline (160ppm) 0.07
Saccha Mix 0.02
Endopower -

Chemical composition3)

ME (kcal/kg) 3,265

Crude protein (%) 19.50
Lysine (%) 1.07
Calcium (%) 0.80
Phosphorus (%) 0.60

" Supplied per kg diet: 8 mg Mn; 20mg Cu; 60 mg Zn; 80 mg
Fe; 0.36mg I; 0.4mg Co and 0.16 mg Se.

* Supplied per kg diet: 7,800 IU vitamin A; 1,560 IU vitamin
Ds; 26 IU vitamin E; 1.95 mg vitamin K; 1.95 mg thiamin; 4
mg riboflavin; 1.95mg Vitamin Bs; 26 pg Vitamin Bip; 19.5
mg Niacin; 13 mg Pantothenic acid; 0.65 mg Folic acid; 0.13
mg Biotin.

* Calculated values.

goll ogt =& W9 Lactobacillus$} E. coli®] TT5 ZA317]
A3l Lactobacillus®l= MRS agar, E. coli®l= MacConkey
agar (Difco, USA)S ARE-3}aL, 37TColA 3847 wjek 3
£ A48tk
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Gastec (Model GV-100, GASTEC, Japan)—% ALg-3fe] WAE =
% 9% Yo}l (Ammonia), 314 (HaS), WFte

acetic acid F=2 =435t}

(Mercaptan) %

— 24—



Jung et al. ;

(5) EHNE £
A= 7t AT gulElE 99 Adste] A Fs
Aol Z+zt 7449 (Jugular)ol 4] K;EDTA Vacuum tube (Becton

Dickinson Vacutainer Systems, Franklin Lakes, USA)E ©]-&-3}
o 9 2ml AF F AsFAEY7](ADVID 120, Bayer,
USA)E o|&3}4 White blood cell (WBC), Red blood cell
(RBC) ¥ LymphocyteZ ZA}at3ith.

A=A

A5 SAS (1996)= General Linear Model procedures
o] TAEA S AAslen, At oA HA

<2 Duncan’s multiple range test (1955)% ©]-&3}% th.
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A H7F Fod7h Ardell A= @3-S Table 200 HERY
Ak dGsA el QdAME Ae]gtitel opbfd AjolE HolA o
kch(P<0.05). LEAREAF ] ojrl= AarAl 7t A2+ Pl
7} P2 77} CON 5.} GHA| UERETE(P<0.05). AFEE&ol 9l
A& P2 77} CON TR A YERITH(P<0.05). tlz7-9F A+
Al At vlatste] dAtE AR dET7E o =4 U
EREIL (P<0.05) AMRaElAM = Al A7 o =7 et
tH(P<0.05). P1 % P25 Hlaslels o ddAtsidswgel sl
A P177F P27l HI8 =71 YERsTh (P<0.05).

T 5(002)9 AFAE vEEA ATEA (Saccharomyces
cerevisiae) 71 Oah%%xﬂa;g 7kt oy dRAEAAE 2
AtREEo] SRIHA B9kl T 5 (2004)2 WSl Hdx &
3 ATA (Lactobacillus aczdophilus, Lactobacillus paracasei,

Bifidobacterium longum, Bacillus subtilis, and Saccharomyces
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e B3MATA (Lactobacillus - acidophilus, Bacillus subtilis,
and Aspergillus oryzae) #A BEAFS S7181% oM, *}»
F&oMe= At A gtk aed, A 5 (2007)2 S

—HSEANA EFATA (Saccharomyces cerevisiae, Lactobaczllus
casie, Candida utilis, Mucor hiemalis, Streptomyces albus,
Rhodopseudomonas sphaeroides, and Phodopseudomonas
palustris)E w1 HlAA g dFsAg L dFAEAF 2ol
AolAl= 1}017} Ueh b SgAT, AtgegeS S3ATA A
ZH7E iz 5o ue At vls) 2 A Eat velsita
Husigieh & AR Ade R E A frlel we 99
SAZA M= B3F A 9k, AR Beel YoM
R A| (Agariemycetes) 0.2% 7} A2]57F CON Aol H]3|
A vehts A3z Usith oy AARE SE AEAIT)
FeA vew el Artehs A SRl wet 23yt ol
oAl oe Zow dAdHal, I oR A FRE & o

XL Hl'F

1,

& Ayt 2488 Jow AlgE.
2. U At

AA W7 ek g

R

ask&ol WX 932 Table 30|
152842 P27 7F CONZF Pl RE; A YeR:
tH(P<0.05). Aaasheolle A3t ol ZpolE HolA gk
oH(P>0.05). oIUA] &3-S P277F CON T-EUT =4 vhelyt
(P<0.05). oz ATA AgTE Hlasids o, 4E H oy
A Ashgel QoA Al AT B # A YERTHP<0.05).
7 ATA AT Pl 9 P2FE H W3 EHE P27 P17l HIF T
A U (P<0.05).

5 (2009)2 AtA Fodl| wpe} o] A=) NE, ey
S 9 2AY Askgel 9ol Eirt vehA] ekgtrial Bast
Aok e, A 5 (2004)2 HSE AR AAlE HrletER
A Qdn adkgol KNI, A F(2007)9] ATAAE wzt

=

cerevisiae)s WO ABTATL SRR, dPARAAT TR SAEA AEA 0.1 D 0.2% FOA 0.2%] ATA A
I} AREES ZA9A doktha 9tk EE F 5(2007)S & Tt o2 Al v A% 9 DA xdgo] 718 24 U
Table 2. Effect of probiotics on growth performance in early finishing pigs
H H H 2 Contrast P-values”
Items CON P1 P2 SE
CON vs. Probiotics P1 vs. P2

Initial BW, kg 55.8 56.7 56.8 - - -

Final BW, kg 74.2 75.7 76.5 3.8 - -

ADG, kg 0.658 0.678 0.703 0.018 NS NS

ADFI, kg 1L711° 1.656" 1.637° 0.006 T *

Gain/Feed 0.385° 0.409® 0.429° 0.011 NS

" Abbreviations: CON, basal diet; P1, basal diet+probiotics 0.1%; P2,

? Pooled Standard error.

basal diet+probiotics 0.2%.

» Provability of contrast: NS, no significant; * P<0.05; ** P<0.01; ¥ , P<0.001.

® Means in the same row with different superscripts differ (P<0.05).
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Table 3. Effect of probiotics on nutrient digestibility in early finishing pigs

b " " 2 Contrast P-values”
Ttems, % CON Pl P2 SE —
CON vs. Probiotics P1 vs. P2
DM 76.84° 77.75° 80.32° 0.77 * *
N 76.13 77.08 77.30 0.73 NS NS
Energy 75.93° 78.34" 79.12° 0.88 * NS

" Abbreviations: CON, basal diet; P1, basal diettprobiotics 0.1%; P2, basal diet+probiotics 0.2%.
? Pooled Standard error.

» Provability of contrast: NS, no significant; * P<0.05; ** P<0.01; ¥ , P<0.001.

** Means in the same row with different superscripts differ (P<0.05).

Sk sA] olele] S Agel YoM AtAl HA7PF A9 A7 H A velET (P<0.05).

o ashES =T BT 5, 2002). & A9 A Watkins % (1982)2 gnotobiotic chickendl| F-3H1S FoI8l%

AR 0.2% BAl A7kl web A8 B oduA] Agkge] 3 & o WA mAEe] hasieitha Bk, il 5 (2003)

e Aew vt A E3HTA FAA BAW Lactobacillis sp.2l 7} S7Fst
%L, Coliforms®] T+ 7HAdIitkal Balskeith

3. B4l o|¥E 25

4. ZL2FHO| Fol7tA g
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AoA A27b wo7b U s dFd vAe dFge
Table 4 YEPUNRT. Lactobacillusd oA = AT 7ol RA 7L Forh Bl vk deke wAe g3 T
ol ol Ho|A] WQITH(P>0.05). &Y, Escherichia coli  5°1 YERNITE EUol (Ammonia), 3854 (HS) 2

M= P2 F7F CON xRt} YA Yeldth(P<0.05). thET9F  (Total mercaptan)ol= A7} 7k P13 P2 7} CON
AA A5 AludS o, ¥ Lactobacillus®) % A  FRG 7o) v YERSTH(P<0.05). 224, Acetic acidolAl&
A T7F O A YEREAL (P<0.05), Escherichia coli 5 W% P2 77} CON TR} =901} (P<0.05), P13} CONT- Ihol&

Table 4. Effect of probiotics on fecal microbial concentrations in early finishing pigs

n h H 2 Contrast P-values”
Items CON P1 P2 SE

CON vs. Probiotics P1 vs. P2

Fecal bacteria, logio cfu/g
Lactobacillus 8.6 8.8 8.9 0.11 * NS
Escherichia coli 6.7" 6.5 6.1° 0.14 * NS

D" Abbreviations: CON, basal diet; P1, basal diet+probiotics 0.1%; P2, basal diet+probiotics 0.2%.
? Pooled Standard error.

» Provability of contrast: NS, no significant; * P<0.05; ** P<0.01; ¥, P<0.001.

** Means in the same row with different superscripts differ (P<0.05).

Table 5. Effect of probiotics on emission of noxious gas in early finishing pigs

N I n %) Contrast P-values”
Items, ppm CON P1 P2 SE —
CON vs. Probiotics P1 vs. P2
Ammonia 15.4° 9.0° 7.4° 0.91 ¥ NS
H,S 9.2° 53° 3.5° 0.56 i NS
Total mercaptan 1.0° 0.6° 0.4° 0.50 i NS
Acetic acid 1.8° 3.0™ 3.8 0.37 o NS

" Abbreviations: CON, basal diet; P1, basal diet+probiotics 0.1%; P2, basal diet+probiotics 0.2%.
? Pooled Standard error.

3 Provability of contrast: NS, no significant; * P<0.05; **, P<0.01; T, P<0.001.

** Means in the same row with different superscripts differ (P<0.05).
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Table 6. Effect of probiotics on circulating concentrations of blood cells in early finishing pigs

ems con® P py? SE? Contrast Pvalues”
CON vs. Probiotics P1 vs. P2

RBC, x10%/yl

Initial 6.92 7.02 6.48 0.19 NS NS

Final 7.46 7.24 0.75 0.22 NS NS
WBC, x10*/1

Initial 14.03 13.74 13.63 0.86 NS NS

Final 22.16 16.81 15.56 3.07 NS NS
Lymphocyte, %

Initial 59.55 51.88 59.17 3.99 NS NS

Final 56.42 58.37 57.97 2.78 NS NS

" Abbreviations: CON, basal diet; P1, basal diet+probiotics 0.1%; P2, basal diet+probiotics 0.2%.

? Pooled Standard error.
» Provability of contrast: NS, no significant; * P<0.05; ** P<0.01;

Ztol7b QAT (P>0.05). TR AA HeTE HawsE 2
oYY WE

%= ammonia, H,S, total mercaptan 2 acetic

acid FE A A7k ol vls) FEs v et
(P<0.05).
A ) el BAS 4R S ke 2eiA 9

(A3} 7, 1992; 7 5, 2001; & 5, 2002). % 5 (2008)< H] S
= *}ELH 0.2%<] Bacillus subtilis w7} —rLH g3l (HeS)
S ZaNFAY, dEUYol(Ammonia), ™HEF (mercaptan) 2
acetic acid®| 3ol aste AES VRt Hasklth
T3 g 52004 S R oWlEEel Whdx i 5 Al
wolol el eheuol B &slaA (Hy9)9 BAS TAAA A
o] MGG Bty B AL sAE A
Aol A7PF §4w=0 #ul ¢EYol(Ammonia), $F3}4 (H,S)
9 w7k (Mercaptan) 2] A 77T

5 ddME 5%

AitAl J7F ezt GAEA ] X e Table 6 YE}
WSith. RBC, WBC ¥ Lymphocyte 3ol ] e R e 1
Zo]2 ®olx| eFkh(P>0.05). & F(2007)2 SAES o] gdt
Aglol Al B ATAl 7berolol whel ) WBC 2 RBC &+
o] Z7KIAttal Baskylth g, 4 5 (2004)2 205 549
A4l AAl o] AFelH AA AF7IZHE P WBC

$ae T3P} L el A FUT Aot vhebd
2 o

2 A ATATE 7M. AR FolAl 27) ulsEe] A,

T, P<0.001.

gdh Askg, B Lactobaczllusﬂ' Escherichia coli &%, &
E2RE fa7ts AT 2 dF MR o vXE dF%
ot 7] ffste] AAISIGIE Al AHAAL AT o] 56.48 +1.66 kg
91 3¢9 WFF [(Landrace x Yorkshire) x Duroc] %7] H]5+= 60
TE At 2897 ARRERES AT AIEEAE 1)
CON (basal diet), 2) P1(CON+0.1% probiotics) = 3)P2
(CON +0.2% probiotics)= 37] AYE o] Azd 5ukE, W
I 47 shdqle] wiAElt) ddsAlFel ol Al
ol ZpolE HolA| ekokth(P<0.05). YFAEAIFFl 2loiA]
= A H7F AT P13 P2 A2 F7F CON A2 FHT} v
et (P<0.05). AHREEd lolde P2 AE77F CON A
TR = Uelith(P<0.05). AEAES P2 A2} CON
3} P1 AHFERT =4 YeRth (P<0.05). é_‘iiﬁr%oﬂE of
T A& HolA| ookt (P>0.05). oluA] 28k&2 P2 ﬂa?
7} CON AZT-HT} =A YERRTH(P<0.05). Lactobacillus®ll S
oM Azt el obFl AolE HolA| Rkt (P>0.05). 131
U, Escherichia coliol® P2 Agl77} CON AglTr} v
YERE T (P<0.05). Wl ¥EY o} (Ammonia), #3854 (HyS) 2
W e (Mercaptan)9] F%e AwAZE A7kE P13} P2 AHEFE
o] CON AHzl7Ht} Sl Yelytth (P< .05). 124, Acetic acid
A= P2 A2F7F CON A2FE A4 YeRt (P<0.05). 4
g4, Mg 9 dulte] dFEhs ATt AolE HolA &

m[o (o

ket (P>0.05). AeAHom, Z7] WlgEol U] Agariemycetes
02%9] H7hsde AEEs, d: 2 dux] Aske, B
Escherichia coli 5~ 2 3 $AS AAaA71Ed 237} 9= A
O U Aow Hol EALY] a7k} HE £ T
2e A a2 AYE EY F 98 AeE V|oEh
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