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Abstract

The objectives of this study were to evaluate the effect of lactobacilli probiotics supplementation on intestinal bacteria and
growth performance in weaned pigs. A total of 48 weaned pigs (Landrace x Largewhite x Duroc) with 5.4 kg body weight
(19-24 days old) were allotted into 4 groups as follows: T1 given basal diet (B) without probiotics (control group), T2 giv-
en B + single-strain (Lactobacillus plantarum strain L21) probiotics at 1 x 10° CFU/ml/day/pig, T3 given B + multi-strain
(L. plantarum strain L21 and L80, L. paraplantarum strain L103) probiotics at 1 x 10° CFU/ml/day/pig, and T4 given B +
commercial probiotics, consisted of Bacillus subtilis, L. acidophilus and Saccharomyces cerevisiae at 0.25 g/pig/day. Feed
and water were provided ad libitum throughout the experimental period. Nutrition provided as recommended by the nation-
al research council (NRC). Probiotics were given by oral gavage for 28 days. The results showed that T3 and T4 groups had
an average daily gain (ADG) at 321 g was greater than the other groups. In contrast, an average daily feed intake (ADFI)
at 401 g, feed per gain ratio (F: G) at 1.25, were lower than other groups. The fecal Escherichia coli decreased and Lactic
Acid Bacteria (LAB) increased at 3.58-4.76 and 8.03-8.25 log CFU/ml, respectively at day 28, 35, 42, and 49 compared
with the control group (p<0.05). This study indicated that multi-strain probiotics supplementation at 21-49 days old in
weaned pigs was increasing growth performance and the amount of LAB, and decreasing the amount of E. coli greater than
either non- or single-strain probiotics supplementation groups.
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10° CFU wasiindefiluanstanmlvasul3una 1,000 n§u (Probiotic Lacto Plus, Chairat,
Thailand Reg No. 01 04 46 0748) Tnewasuluu3unas 0.25 ¢/pig/day (T4) Fsmuiduduredius
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Table 1 Compositions of basal diets, g/kg (as-fed basis).

ltems Weaning pig diets

Ingredients (g/kg)

Corn 52.8
Wheat bran 5
Soybean meal (CP 44%) 30.3
Fish meal (CP 55%) 6
Animal fat 3.5
Dicalcium phosphate (P18) 1.8
Salt 0.35
Vitamin and mineral (premix)® 0.25

Analyzed composition

Crude Protein (%) 22.5

Metabolize energy (kcal/kg) 3,240

* Vitamin provided per kg diet: vitamin A, 25,000 1U; vitamin DS, 4,500 IU; vitamin E, 95 IU; vitamin Ka, 12 mg; vitamin B1, 5 mg;
vitamin Bz, 22 mg; vitamin Bé, 8 mg; vitamin B12, 0.10 mg; vitamin E, 45 IU; Mineral provided per kg diet: 140 mg of Cu; 75 mg
of Fe; 176 mg of Zn; 13 mg of Mn; 1 mg of I; 0.20 mg of Co; and 0.3 mg of Se.
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Usinas 1 fiaddnsvesusarseiunmsiidesns dmsu LAB Wildeonsude MRS fifldunay
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Table 2 Effect of probiotics on productive performance of weaned pigs. (n=12, Mean+SD)

Item T1 T2 T3 T4
Body weight, kg

initial, 21 day 5.56+0.06 5.56+0.06 5.56+0.06 5.56+0.06
28 day 7.20°+0.06 7.23a+0.07 7.27°+0.07 7.29°+0.08
35 day 9.22°+0.07 9.22°+0.06 9.27°+0.08 9.28°+0.06
42 day 11.38+0.09 11.38+0.09 11.44+0.10 11.46+0.08
49 day 14.44°+0.12 14.52°+0.06 14.54°+0.07 14.54°+0.07
Productive performance of pig 28 day old

ADG, ¢ 234.80°+7.20 239.50°+10.55 244.16"°+4.04 247.67°+9.12
ADFl, g 247.50+£2.61 249.00+1.04 247.50+£2.61 249.00+1.04
F:G 1.06°+0.03 1.04°+0.05 1.02°+0.02 1.01°+0.04
Productive performance of pig 35 day old

ADG, g 288.17+10.35 283.33+10.47 285.83+8.75 284.33+14.45
ADFl, g 346.50+1.57 345.50+2.61 344.00+1.04 346.50+1.57
F:G 1.21+0.04 1.22+0.04 1.21+0.04 1.22+0.06
Productive performance of pig 42 day old

ADG, ¢ 308.25+11.27 309.33+9.12 310.50+6.33 310.58+8.89
ADFI, g 440.50+2.61 438.00+0.00 437.00+1.04 436.00+0.00
FG 1.43+0.06 1.42+0.04 1.41+0.03 1.40+0.04
Productive performance of pig 49 day old

ADG, ¢ 438.08+18.59 447.67+10.90 442.92+14.80 440.58+11.89
ADFl, g 580.00+1.04 579.00+0.00 575.00+1.04 573.50+2.61
F:G 1.33+0.06 1.30+0.03 1.30+0.04 1.30+0.04
Productive performance of pig overall (21-49 day old)

ADG, ¢ 317.08+4.64 319.92+2.71 320.75+4.05 320.67+3.34
ADFl, g 403.50+1.57 403.00+£1.04 401.00+0.00 401.50+0.52
F:G 1.27°+0.02 1.26"+0.01 1.25°+0.02 1.25°+0.01

Treatments were as follows: T1: non-probiotic; T2: single strain probiotic (Lactobacillus plantarum strain L21);

T3: multi-strains probiotics (L. plantarum strain L21, L. paraplantarum strain L103, L. plantarum strain L80);

Td: commercial probiotics consisted Bacillus subtilis, Lactobacillus acidophilus, Saccharomyces cerevisiae

“*Values with different superscripts in the same row differ significantly (p<0.05)
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Ui £ coli fimsramuluyagns wuinileadeuinames £ coli agluti 7.55-7.85
log CFU/ml ua LAB ogflutas 8.07-8.10 log CFU/ml wasnnngunisnaaedieduduniades
mendnsiesuseluslulefinnaeansidmuinuiina £ coli lungu T2, T3 uas T4 fuun
E. coli fianaidleifisuriunguauauetnsiiifuddnetnids (p<0.05) TagUiinal £ coli Tungy
T2, T3 way T4 ﬁﬁWLaﬁsamaaaq"lusdaﬂ 3.58-4.76 log CFU/ml wazuiieniy Ysunu LAB Tu
T2, T3 wag T4 fUsnanningualuaueg1siteddny (p<0.05) waslasanizyiteny 35, 42
uaz 49 uenvIninuimaeaniamaaedlungy T2, T3 uay T4 Srnefevinin LAB aglugas

8.03-8.25 log CFU/ml slauanslu Table 3

Table 3 Effect of probiotic on fecal Escherichia coli (E. coli) and lactic acid bacteria (LAB) concentration in weaned pigs.

(n=4, Mean+SD)

Fecal bacteria concentration (log CFU/g)
28 day old 35 day old 42 day old 49 day old

E. coli LAB E. coli LAB E. coli LAB E. coli LAB

Treatments
21 day old
E. coli LAB
T 7.85+0.54 8.07+0.20
T2 7.55+0.77 8.09+0.12
T3 7.79+0.56 8.08+0.18
T4 7.74+0.74 8.10+0.17

7.02°+0.30 7.69°+0.07 5.67°+0.90 7.64°+0.06 5.66°+0.25 7.62a+0.03 6.07a+0.26 7.63a+0.08
4.76°+0.11 8.03°+£0.08 4.36"+0.25 8.03°+0.03 4.11°+0.27 8.05b+0.03 3.93b+0.06 8.14b+0.07
4.67°+0.22 8.15°+0.14 4.36°+0.21 8.17°+0.10 3.91%+0.22 8.17c+0.04 3.59c+0.09  8.21bc+0.03

4.56"+0.29 8.19"+0.16 4.25°+0.23 8.18°+0.11 3.74°+0.09 8.21c+0.06 3.58¢+0.07 8.25c+0.03

Treatments were as follows: T1: non-probiotic; T2: single strain probiotic (Lactobacillus plantarum strain L21); T3: mul-

ti-strains probiotics (L. plantarum strain L21, L. paraplantarum strain L103, L. plantarum strain L80); T4: commercial probi-

otics consisted Bacillus subtilis, Lactobacillus acidophilus, Saccharomyces cerevisiae.

*“ Values with different superscripts in the same column differ significantly (p<0.05)
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nauiifinasuluslulefninsiamengy T3 uay Ta Addovansaeiug Tiamnhmin
\ady ADG, ADFI uag F:G Antindudu ddliinadenadasiunisfnuineuntindfinuiinisadalus
TuleAnuangaeiuganunsaiiuyszansnmnisadyivlavesgnsisiilofisufunguaiugu
(Cai et al., 2015; Lan et al., 2016b; Balasubramanian et al., 2018) %QLLMﬂﬁi’m}’mmﬁﬁﬂM‘Uad
Zhao et al. (2018) ﬁWU’i’lﬂ’liLﬂ?ﬂ.ﬂﬂivLUIaaﬂa’laﬁuiLaEJ? (Enterococcus faecium DSM 7134)
TnafreUszavsnmnisaiagdvlnvesgnansnduniofiouiunisady LAB  viangaesiug
ﬁy’aﬁwaﬁLmﬂﬁhaﬁ’ummﬁmmmﬂﬁﬁﬂmLﬁ@ﬂiﬁﬁ'ﬁ’mﬁuiuasmmLﬁﬁ'wﬂ'umau%aﬁ;ﬁuw%&ﬂﬂﬂvia

a =2

AnTaufsannigaunmansuazannndeufiuandiy Melnuiwavenasuluslulednlugns

HeUFulgmnuaunsassuumaiuemslunsgestavue laun Tnguiia (dry matter) duvisy
199 (organic matter) Wi AFuaUle (gross energy) TUsAUTIM (crude protein) dely
(crude fiber) waznoaneasa (phosphorus) Tngandenalnmsvhauvesde LAB Tunisasiense
wanfnuazidulefivsslevilunisyisgosansenmns wu amylase, lipase, phytase wag pro-
tease (Liao and Nyachoti, 2017) 31164 LAB ﬁLﬁM‘ﬁummﬂ’lsﬁﬂMﬂ%ﬁ awdqwatﬁumm&m
voudoydld (ntestinal vill) lunguiliaduluslulefnilsignansannsagafuansoimsldaty
(Cai et al, 2015) MnmsAnwluadsdmniuFeudteulslulefnaneiugifies (L. plantarum

strain L21) wuineaenn1sides 28 Tu Ardwitnide ADG, ADFI wag F:G Andinguaiuas 9l
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HadenAdEIRUNISANWIYBY Suo et al. (2012) fiwuin L. plantarum ZJ316 luwwn 1 X 10°
CFU/day ﬁaaLﬁmﬁﬂmﬁﬂLﬁ]’%ﬁg@U‘lmﬁiaﬁ’u uarUszdnsnmnisldonmseelitudfny waziu
Weaiu Lee et al. (2012) wui nskasy L. plantarum CJLP243 Tuwuia 10" CFU/kg Tuemns
mmmLﬁmﬂizaw%mwmiw%w@ﬂmLLaz‘Uiz%w%mwmﬂ%mmimaamwznmﬂmgmqﬂ
ansveun 28 $u uazn1sAnwves Cai et al. (2014) fiwuiinsld L. plantarum wialuemns
gnansuguneny 21 Yu Tutiina 5 X 10 CFU/ke ifiuuszavsnmnisiaiauiulauagns
TWomsegniitddy  fvenunsinwnisld L plantarum  SawfuansiaSududiewiv
Ussdnsnmassuanlaun@ada  (Lactobacillus) wuinsld fructooligosaccharide S
L. plantarum Tuguwuy encapsulation Minadseuszavzainnisasayaulalugnagnsveuy
(Wang et al, 2017) uenaniunsd L. plantarum Duwnediigulunsadre porcine lacto-
ferrin lugnansvenuuansnsaifissnsnsaiayiulauasdszansnmnisideisvosgnansle
(Xu et al., 2016)

USuawes £ coli Tuyagnansvguunenasanmsiasulusiuledin 1 - 4 dUanvi wu
PifuanasegaiitddyBeann 2.46 8 2.49 log CFU/ml Jsaenadasiunisinuwves Pie-
per et al. (2010) 7hady L. plantarum (DSMZ8862/8866) 1uqﬂqﬂwshumLﬁaaﬂmmiﬁamﬁa
ARnannsoudle £ coli 0149:k91 wuiniiuSunande £ coli anas 0.18 4 0.44 log CFU/g
LazADARdDATUAEITU Dowarah et al. (2017) fiwuinisiedy L. acidophilus NCDC-15
ansnanUsinn £ coli Tugnsnaavienuueny 28 Ju uennifudaonadesiunaenumageg
fwuhmaasudeuarlaudadavansaneius wudersiadierluens wu L acidophilus
0.1% W3® L. plantarum (1.6 X 10° CFU/kg) lugnansuenuy newasulugnansmeuandusian
28 Fu WlWUSIaL £ coli anas 0.23 uaz 0.14 log CFU/g lugaeiuil 14 way 42 mendanis
suluslulednuanlaui@ala (lactobacill) amaneu (Lan et al,, 2016a; Wang et al., 2017) lng
Wlldade £ coli Wuideussituwesndudeiiflemanelsaiinulddudnilumaiu
2MNTVDIAULALERT 91nN15ANYIVES Dong et al. (2018) ‘17IILLEJﬂL‘%EJLLUﬂﬁL%EJﬁ]WﬂQﬁ]ﬁ]’]iSQﬂQﬂi‘ﬁ
flenmsviende wuide £.coli 81 lelwian Amiiu 97.59% warlusulelmanvent filelwani
fi19u neolsnAnu 55.56% %ﬂLﬁaﬁmﬁﬂwwmaaaﬁﬂﬁmm&J Pnmsnaaesiiinuii £ coli
anasmevdsnnasilusiuledniu mnfinisuenaiaves £ coli inududniluszuumaiu
91"SVBIgNANTEYUEI88N9N E. coli Mduaummuaansnelsaluszuumaiuemsvesgnans
neuumsmalakaIsn1snsdilueng wunsesamdunelse WuReiun1sAnwives Pie-
per et al. (2010) finsaam £ coli 0149:k91 fagyilsiiulalé £ coli fanasiunduameiusd
relsauazdsnansiognans lasnalniinlyiuiunm £ coli anasenaiinanlusiuledniianunsaly
udsfameiwadifoynlidluazansduniduistude  Ecoli  wasnalnlunssudauassinu
E. coli lnem5931nn158519n5nduUN3e defensins, reuterin wazwuAmesLadu (bacteriocin) (Liao
and Nyachoti, 2017) lugumsasuluslulefinluemmsdeuiinade LAB ludlélugnans
ety fnuneaesiiuansidiuinmsesusanaraviliuiine LAB Tugldiivsinaniiadalu
939 0.05-0.32 log CFU/g (Dowarah et al,, 2017; Lan et al., 2016a, 2016b; Wang et al., 2017)
Fauane1a9InsAnwIYes Dlamini et al. (2017) filinuanauandavesUSina LAB Tuyagn
ansveuslunguiladuuanlaundala (6.8 X 10°fs 2.8 X 10'° CFU/m) Wleiiufiunguaiuny
faileradonnmnaetuiuazanuduiudouaslavdala uazanuansolumsBanigads
Slddtevinmihfinannsauaninviseansrefuidonolsnegduldd WuaaUsinade £ coli
viarelsn lumafiuewns dwalifsszavsnmiedydulavesansld Wusu (vung et al,
2015)
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GELY

nsliluslulefnumemeiusutuasulignansmaentaansiass (e 21-49 )
TiinameUszansnmnisiasaidula (ADG, ADFI way F:G) anUSinauie £ coli waskfinU3una
LAB Annslilfiaduniensasuluslulefnaneitudifen Mameiusluslulefnfiu-ldses
KuMInTIRBuduszymeiug SuinauwediTindome wu lidnin 10° CFU/ml vnuziaalu
& Tasonfimawdsudofefiuanuasivesdertouiluld wu nslimadanisterude
(encapsulation) 1ufu

ANANIsUUsZNA

MApillasunsatvayuuganyuandinauneuativayunsive  (@n7) W
Tasansnuiantnideuaznuideiioanavnssy (Wie) PHD57I0071 Anuwiuluseeung
M3 durefide dilnnunsmuaivauunidelisiludediuieausly
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