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Table 1. Basal diet composition

Ingredients %
Yellow corn meal 67.71
Soybean meal 19.00
Fish meal 5.00
Skimmed milk powder 2.00
Whey powder 2.00
Soy bean oil 1.00
Salt 0.50
Dicalcium phosphate 1.60
Limestone, pulverized 0.80
Choline chloride, 50% 0.10
CuSO, * 5H,0, 99% 0.04
Premix-Vit' 0.15
Premix-Min’ 0.10

Total 100.00

Calculated values

Crude protein, % 17.40
ME, kcal/kg 3,217

Calcium, % 0.94
Total phosphorus, % 0.73
Available phosphorus, % 0.57
Lysine, % 1.13

' Vitamin premix provided per kilogram of diet: vitamin A, 9,000 TU; vitamin D,, 600 IU; vitamin E, 60 TU; vitamin K, 3 mg;
vitamin B,, 3 mg; vitamin B,, 9 mg; vitamin By, 4.5 mg; vitamin B,,, 0.045 mg; calcium pantothenate, 45 mg; folic acid, 0.9
mg and biotin, 0.3 mg.

> Mineral premix provided per kilogram of diet: Cu, 5 mg; Mn, 6 mg; Co, 0.35 mg; Zn, 40 mg; I, 0.2 mg; Se 0.1 mg and Fe,
80 mg.
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Table 2. Effects of addition of Bacillus coagulans in diet on growth performances of weaned pigs

Group Control Bacillus coagulans added’ SE P value
Feed intake (kg/piglet/day)
5"-wk-old 0.278 0.265 0.033 NS
6"-wk-old 0.592 0.591 0.045 NS
7"-wk-old 1.152 1.163 0.067 NS
8"-wk-old 1.441 1.433 0.095 NS
Whole period 0.866 0.863 0.048 NS
Body weight gain (kg/piglet/day)
5"-wk-old -0.003 -0.011 0.014 NS
6"-wk-old 0.197 0.210 0.026 NS
7"-wk-old 0.391 0.385 0.016 NS
8"-wk-old 0.411 0.465 0.033 NS
Whole period 0.249 0.262 0.114 NS
Feed efficiency (Body weight gain/Feed intake)

5"-wk-old -0.008 -0.055 0.053 NS
6"-wk-old 0.333 0.338 0.022 NS
7"-wk-old 0.338 0.333 0.012 NS
8"-wk-old 0.283 0.325 0.008 P<0.05
Whole period 0.286 0.305 0.005 (P=0.10)

* The concentration of added Bacillus coagulans in the treatment diet was 10° CFU/kg.
NS, not significant.

(i) EelieF TR

HPIEAH e R B AH 2 BT PSSR (gain/feed) 57731 By 0.286 Kz 0.305 » IRAIARSS SF AT E4HIGE 6.2% > 1£
Giat b BRE 2SS (P = 0.10) - HRER 5 2 7 MW AH 2 BRI ISR IGIE 252 - 55 8 BIRIRIIAESS
SRR EAL BRI RER (0.325) BB EHIRAE (0.283) (P < 0.05) » DAEUEHEIAH 2 A > S RHF R A L
IS -

AIABIFEREUR - PP SRERE TP IR SR B MA139 B BAR & SO/ LB S AR B (Bacillus amyloli-
quefaciens) SCEFFRFER » ETEEFLFAEETR TSR I REE 22 (Guo er al., 2006; Yu et al.,2008; 5 » 2017,
Wu et al., 2018) o FE4EIREL Pu et al. (2018) Z&ERIGH, - IR IISF FEAR B 3 408 KBS IT B B SRR B RE
o FUEEHIRER - FlRE AR FE S 2R TREYER B S SR AR B A] DACE R L R GRS B - DL
k&R RIIT E R R, » (R EFFEAYAE RRIDNUREEIETR - AUBRF 7 Bl w4 2 BRI R R
2033 > 8 R Iy fE HHAH 4ERF IR 0.325 > MHETHY - BHIAHEDRIA RS 2% - [ 2 0.283 - JE&EREL Pu er
al.(2018) SN FAF i ] i Ak A8 Z S RN

LB FFAMIRAER

AERAT PRI - IR AH Bl P AH A = M AR T B R AR 3 - Jezek er al. (2018) ¥ E 2R AFE Z ALIMMBRKNE &

BB 4.3 — 7.0 M cellul « ASREGMERAGHITT T - SHHE4HATIMER 5.85 M cellul 853 = AR HI4H Y 5.40 M cell/uL
(P <0.05) > HEELES L 4.3 — 7.0 M cell/ul (Jezek er al., 2018) Z [ » BIURMIAHFFELLIMIPREUEIIE — A% IR #aE]
A o Jezek et al. (2018) 5 HH B HIASE < Bl PR EE K 0 — 2% o AsEpE RS IERK 0.51% B S m i
4HEY 0.36% (P < 0.05) » HEEUES ML 0 — 2% (Jezek e al., 2018) Z [H] » BURHISHTFEIS M E R 2 LLA A — R IE
HHEIEN -

FE S S (Corticosteroids) &3 S HYRL MR JIFEHE - Ml 4 B M BRELUMSEREE [ (NET/LYM) 2 RAFHY
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R IEEE - SIOEIE & AR g P ERBURE ERAYLL(E (Quifionero er al., 2009) - A5 ER ¥ IR4H Kz
HiZH 7§y NET/LYM EB{E ST ARy 0.791 K2 0.709 - FiEA BREZ RN - BUREIRRIIISESS o AR B B (kAL
FRER B0 AR - AR AALERRHTT T - WIAH 2 IE b Al (E s fi = 52 -

3. GRURIIBE SRR Y 8 Bl AR LE 28
Table 3. Effects of addition of Bacillus coagulans in diet on hematological profile of the 8-wk-old weaned pigs

Group Control Bacillus coagulans added” SE P value
No. 16 16

WBC, cell/uL 16,538 15,794 1,444 NS
RBC, M cell/uL 5.85 5.40 0.15 *
PLT, 10°/uL 43538 433.50 38.27 NS
NET, % 40.53 37.72 2.56 NS
LYM, % 52.45 53.99 2.42 NS
MON, % 5.18 6.36 0.53 NS
EOS, % 1.33 1.58 0.205 NS
BASO, % 0.51 0.36 0.33 P<0.05
NET/LYM 0.79 0.71 0.18 NS
Hgb, gm% 9.94 9.43 0.22 NS
Het, % 37.34 35.46 0.81 NS
MCYV, fL 64.11 65.44 0.90 NS
MCH, pg 17.05 17.60 0.24 NS
MCHC, % 26.63 26.92 0.31 NS
TP, g/dL 5.07 5.03 0.08 NS
BUN, mg/dL 8.44 8.26 0.63 NS
CREA, mg/dL 0.80 0.70 0.03 NS
T-Chol, mg/dL 67.02 63.44 3.36 NS
TG, mg/dL 24.88 21.03 1.67 NS

" Same as table 2.

WBC, white blood cells; RBC, red blood cells; PLT, platelets; NET, neutrophils; LYM, lymphocytes; MON, mononuclear
balls; EOS, eosinophilic white blood cells; BASO, basophilic white blood cells. Hgb, hemoglobin; Hct, hematocrit;
MCYV, mean corpuscular cell volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular cell hemoglobin
concentration; TP, total protein; BUN, blood urea nitrogen; CREA, creatinine; T-Chol, total cholesterol; TG, triglyceride.

NS, not significant.

L. Bk AR EEH

BEFLFAEGEE S SRS S ORI AAAR 4 1E1R > SEEEPHYRIGIRE ~ IRRIFEIEAIGREER - SRR IETE
FABES > HEEEER (R 4) - FORE TS ERE pH =05 [EBUREINERE TRk - M EEIHEY)
G (Riazi et al., 2012) » fiK§E Lievin et al. (2000) 15t - =BT & 0] 1218 ER5E T EA A HKE - AEERE KA
s > BR(LhEE iRl A B IHIRGE PRI E 4 o Choi er al. (2011) f5H G AE R AP IIRGE T AR MEY) > I
OHEBEYIE © Pu et al. (2018) ZEERITREUR - BT RN BRBLEF AR E - BEARGIRE SR Z T
FEEE PSR E B R (BAEERR PRI TR  SF IR E K20 (oregano oil) » Al AT B (K
FAEE(E T RIGIFEEL - ASBReEREL Pu et. al.(2018) 2 &EFUH(L - BEFL (FAA4GET S SR F fUIR EETIE 4 1%
T IS (E PRV - SR E R - MBS TR R YR - AT RERCA S 1S SIS B &S
B
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Table 4. Effects of addition of Bacillus coagulans in diet on microbial colonies in the feces of the 8-wk-old weaned pigs

Group Control Bacillus coagulans added” SE P value
(log CFU/g) (log CFU/g)

Escherichia coli 6.67 7.04 0.47 NS

Coliforms 4.70 5.99 0.43 NS

Gram-negative bacteria 6.54 5.55 0.60 NS

Lactobacillus 10.55 10.63 0.12 NS

" Same as table 2.
NS, not significant.
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Abstract

The purpose of this study aims to evaluate the effect of dietary supplementation of Bacillus coagulans on growth
performance, blood biochemical values and fecal microbial of weaned pigs. Thirty-two weaned pigs (Landrace x Duroc)
at 4-wks of age were used and grouped in two by weight as the control and treatment groups. Bacillus coagulans was
added in the diet for the treatment group with the concentration of 10° CFU/kg. Feed intake, body weight gain, blood cells,
biochemical values, and fecal microbial were measured during the study period. The results showed that feed intake of
piglets in the two groups was 0.866 and 0.863 kg/piglet/day, respectively, and the body weight gain was 0.249 and 0.262 kg/
piglet/day, respectively, which did not show significant difference in feed intake and weight gain Bacillus coagulans added
to feed improved the feed efficiency (body weight gain/feed intake), up 6.2% and resulting in 0.286 and 0.305 in the groups,
respectively. The statistical significance (P = 0.10) reached significance level by the 8 weeks of age (0.283 and 0.325; P < 0.05).
The ratios of neutrophil to lymphocytes between the two groups were close, with no indication of significant influence of
adding Bacillus coagulans to the feed in order to reduce stress on weaned pigs, or placing weaned pigs under more stressed
conditions. The bacterial counts of Escherichia coli, Coliforms, Gram-negative bacteria, and Lactobacillus colonies in the
feces of the two groups were also close. In conclusion, the addition of Bacillus coagulans in diet could not significantly
improve the feed intake and daily weight gain in weaned pigs, which however can improve the feed efficiency, especially

when piglets are 8-week old.
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