HaYaINTSLEIN Bacillus subtilis ARANTIANIINGN LaTdNIINTTRHL VRGN TN

(Effect of Bacillus subtilis supplementation in feed on performance and the rate of

diarrhea in weaned pigs)
UtInAN L@
(Panadda Saowieng)

AAIVIFNIANENT ALTNEATANENT UNINYIRERUATIVENE

unAnge
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waznauiiiedu 8. subtilis Tusedu 0.05% CFU/kg Tinaffiansotviindifutuederetu wazdnsnms
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MsLERuTEAU 2x10° - 2.56x10 CFU/kg MWinafilansednwms Sngrmadiamng/emsiinu (G:F)
Y9sgngNINeIUL ME3a Bacillus subtilis s¥fu 2x107 CFU/Kg TWimadnenistasfunisiineinis
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Hu et al. (2014) nan1sLasu B. subtilis lugnseImis dednuazAuNINERvesENIUg1uY Ing
naaoslugnsveiuy 3 nau fanadnwlumsed 1 Fanudn qms%ﬂwuuﬁé&aé’wmmigm Negative
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WodAyn1eadif (p<0.05) uaglaenudn @nsuguNiiaes AIeeImsansiias B. subtilis sefu 4x10
CFU/kg Hmaliumiiniiiuduadesaiy (ADG) wag dns1Nseuudmlng/e1msnau (GF) Ange
(p<0.05)

a9t 1 Average daily gain (ADG), average daily feed intake (ADFI) and feed efficiency (G: F) of
weaned piglets fed diet supplemented with antibiotics or B. subtilis (day 1 to 28)

Item NC  PC LY M’ H SEM P-value
Initial weight (k) 7.22  7.08  7.18 7.07 7.14 0.15 0.998
ADG (g/d) 299° 330" 321° 331° 332° 3.72 0.006
ADFI (g/d) 527 539 545 545 541 5.14 0.837
G: F (g/kg) 567 612" 588" 609" 614" 4.97 0.001

NC, negative control, basal diet; PC, positive control, diet supplemented with antibiotics

SEM, standard error of the mean.

1/I_, M, H = diets supplemented with B. subtilis 2><109, 4><109, and 20><1O9 CFU/kg feed,
respectively.

"> Mean values in the same row with different superscripts differ significantly (p<0.05).

Source: Hu et al. (2014)

15197 2 Performance of weaned pigs fed diets supplemented with Bacillus subtilis

Itern® E. coli challenge SEM p
Negative Positive Low dose High dose
control control B. subtilis  B. subtilis
BW, kg
d 5Pl 9.52° 8.41° 8.83" 9.06" 0.60  0.039
ADG, ¢/d
d0to5 Pl 308" 125° 193" 230" 40.79  <0.01
ADFlI, g/d
d0to5 Pl 572° 365" 386" 423" 5829  <0.01
G:F
d0to5 Pl 0.52 0.35 0.45 0.52 0.127 0.320

““Means without a common superscript are different (P < 0.05)

Pl : Post inoculation of E. coli

“Bw body weight, ADG average daily gain, ADFI average daily feed intake, G: F gain: feed, Pl post
inoculation

Source: Kim et al. (2019)



91NAN5797 2 Kim et al. (2019) leifnwman1siada 8. subtilis sefuamdadumi (low dose :
1.28x10° CFU/kg) wazluseAumUiutuas (high dose 2.56x10° CFU/kg) lugnsemisnens
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Tutud 5 leeadu B. subtilis lugnses wadnuilunisedl 1 Ssliwuanauansidlunis sy B
subtilis  Tugnsensvesanavguniinnduduiuagarundudugs dothminfifintuedsdetu
(ADG), Smsnisnuldiadesetu (ADF) wazdmsrnsiiuniiuiinga/omnsiiig (GF) wiansweuungy
Positive control (91s5AIUAY + E. coli) fuunliiuvesaiminfifisduaiedetu uazdnsnisiuld
Aesety Mniansmguunguilésuemisgns Negative control (ewnsmuauuazlildsude £
coli) (p<0.01) usilsiumnsinsysadifidenssouitsugnsndaiildugnseisiadu 8. subtilis Tugns
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as5n9fit 3 Effect of different dietary treatments on growth performance of E. coli-challenged

weaned pigs

ltem Diet ° SEM P-value
NC PC DFM

BW (kg)
Day 21 14.30 14.38 14.95 0.960 0.63
ADG (kg)
Days 0-21 0.283 0.288 0.310 0.050 0.91
Days 3-21 0.308 0.333 0.347 0.048 0.86
ADFI (kg)
Days 0-21 0.429 0.378 0.403 0.050 0.73
Days 3-21 0.483 0.421 0.488 0.053 0.72
G: F (kg/kg)
Days 0-21 0.653 0.740 0.766 0.037 0.14
Days 3-21 0.633" 0.778° 0.785° 0.033 0.01

* Within a row, means without a common superscript differ (P < 0.05).

NC = negative control diet, PC = NC supplemented with 0.25% of antibiotics, and DFM = NC
supplemented with 1.3x10° CFU/Kg DFM product (B. subtilis; DSM 32540)

Source: Park et al. (2020)

Park et al. (2020) l¢fnuiwan1siadn B subtilis Tugnsens 3 ngu Taenguil 1 NC (9113
muAuitliiain DFM product : B. subtilis 58U 1.3x10° CFU/kg) nNguil 2 PC (e wnsmaunudiiisen
UfTue 0.25%) LLazﬂEjuﬁ 3 gRI0NMNIANUANTINAUNSLERN DFM product : B. subtilis S¥auU 1.3x10°
CFU/kg) TugnsvenunsiaUszaninm maladaivle dmansinuilumsned 3 wui gnsveuiides



MEaMNINe 3 naulidanuuansveslmtniinTuededeIu (ADG) dnsinisiulaiadesedu (ADFI)
WA 893INSRNUININAY/21m5NRY (GF) agelitudAgyveada (p>0.05) (113199 3)

Hu et al. (2014) laAnwinaniseSueu)diue w3e 8. subtilis luansoms AednsInTsvieade
Tugnans Tnemud Tutsszesil 1 gnansvenuunguiadu 8. subtilis sefusineg (2x10°, 4x10°, and
20x10° CFU/kg wesgnsamns) flemaiinnnizvieadelusmsiifosniingy NC (e1vnsmuruuazlsl
/a3 B. subtilis) (p<0.05) wazliifiauunnsiisiunsaifivessnsinisiossasdinuseninangy PC uay
Sndnau luthsswesdl 2 uazemeatismavRRes gnansfidesdisemnaiudeeUfTuerie B
subtilis fsasveseIMTviosiianaesniitoddyilafieuiunguauauday (p<0.05) uazliifiany
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wansinsagatitud A lusnsnvetonisiessialungu PC, M way H (113199 4)

A15797 4 Diarrhea incidence of weaned piglets fed diet supplemented with antibiotics or B.

subtilis
Diarrhea incidence (%)
ltem NC PC LY M H”  SEM  P-value
Phase | (d1 to 14) 425 3370 2270 278" 222° 024 0016
Phase Il (d15 to 28) 8800 251° 521 371 306° 057  <0.001
Overall (d1 to 28) 653 294”374 320° 260" 036  <0.001

NC : negative control, basal diet; PC : positive control, diet supplemented with antibiotics.
Diarrhea incidence (%) = the total number of diarrheal piglets over a period divided by the
number of piglets and days in that period multiplied by 100.

1/L, M, H = diets supplemented with probiotics 2x109, 4x109, and 20x109 CFU/keg feed,
respectively.

SEM, standard error of the mean.

*>€ Mean values in the same row with different superscripts differ significantly (p<0.05)

Source: Hu et al. (2014)

Kim et al. (2019) ﬁﬂ‘HWLﬂEJ’JﬂUNaﬂﬂiLﬁﬁll B. subtilis Iuaﬁli’@?ﬁ’ﬁaﬂﬁﬂi I@EJ‘W‘U’N ﬁﬂiV]LaEN
é]J’JEJE]'M'IﬁﬂaiJ Negative Control (E]'Wi'lﬁﬂ’JUﬂ?,JLLa”bL?,JVLGﬁU E. Coli) uamwﬂ'ﬁwmnwuaammau
@']1/1’]56]14"'] LLﬁ‘“WU’NMﬁQR}']ﬂWﬁﬂ'ﬂ@ﬁUL“UE]SLU’JUV] 2 EN'JLW] 10 92NIINITNDITN V]iiJZJﬂ’J’]iJLLG]ﬂGI’N
ﬂ‘Uﬁﬂi‘Wl@li‘U@?VﬁiWﬂﬁ?Nﬂaiﬁ/lﬂa@ﬂ EJﬂL’?JL!ﬂalI Positive Control (mmsmmmaulmwua E. Coli)
LLﬁ%Ma\ﬁ]’]ﬂ’JUVI 10 WU’J’W?jﬂ’{Luﬂ@‘ﬂJaﬂﬂ’li Positive control uamflmimqs:}wgwu (Flgure 1)
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Figure 1 Daily diarrhea score of weaned pigs fed diets supplemented with Bacillus subtilis.
Diarrhea score = 1, normal feces, 2, moist feces, 3, mild diarrhea, 4, severe diarrhea,
5, watery diarrhea.

Source: Kim et al. (2019)
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Figure 2 Frequency of diarrhea of pigs fed diets without or with antibiotics or 1.3x10° CFU/Kg
(DFM product B. subtilis; DSM 32540)
Fecal score: 1 = firm feces, 2 = soft feces, 3 = mild pasty diarrhea, 4 = pasty diarrhea,
5 =watery diarrhea and dehydration, 6 = most severe condition.
NC=negative control diet, PC = NC supplemented with 0.25% of antibiotics, and
DFM = NC supplemented with 1.3x10” CFU/kg (DFM product B. subtilis; DSM 32540).
Source: Park et al. (2020)
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Tuil 0 s 21 dwuemsansiugiu (Basal diet) Wiy 22% dwsueimsansiuguilasueudue
& A a . 9 | o o
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Hu et al. (2014) nuaveuasyu B subtilis lugnsosiidesansveua seaulIunae (4x10
CFU/kg) Tuszeziian 0 - 28 Tu linadniansouninfiiuay wdsdeu (ADG) wagdnsinisiiuiivin
F/0113917U (G:F) LazdldnsIn1svinssnfianasegultudfny Kim et al. (2019) wuiinsiasgiuls
LazaNYENIINISHANYRIENITYEe U Tusseshl 0-5 Tu Sy B, subtilis Tuseau USunugs dnase
utinMifiuduadedeiu (ADG), dns1nsiuldiadesiadu (ADFI) way dnsin1siiudmtnga/emmsinu
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anmwindeungludldllimuizaniunisasyvesqdunsdnelsadnadeiedaasulvydunsdnd
Usglevdddmunuiiunnndu dawalilasdsiiadssdnsameasnisldenisvesgnans
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1NN B. subtilis TugnsemINUIINISIETUTEAU 2.0x 10 - 2.56x10° CFU/kg Winadnan
AaanvurdnIINsiudmting/omsinu (G:F) Ye4gnanIveusl nsiesu B. subtilis szAy 0.02%
CFU/kg Tunadsianistestunisiineinisviendelugnansvguy faudiarliananmunaniimaasuile
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Wisuiusgiunsaiuiandi winliwansieanmsldseauiigaiudu dx10” 3e 20x10° CFU/kg
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