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Effect of Multiple Probiotics on Performance and
Fecal Ammonia Nitrogen in White Semi Broiler

Ha Guyn Sungar
Professor, Department of Animal Science, Sangji University, Wonju 26339, Republic of Korea

ABSTRACT This study was conducted to evaluate the multiple probiotics prepared based on lactic acid bacteria, Bacillus
subtilis, and photosynthetic bacteria for the efficient production of Baecksemi (white semi broiler) for Samgyetang. The
experimental groups were LacBacil group (1.0 x 107 CFU/g Bacillus subtills and 1.0 x 10" CFU/g Lactobacillus acidophilus),
LacBalcilPho group (1.0 x 10" CFU/mL Bacillus subtills, 1.0 x 10’ CFU/mL Lactobacillus acidophilus and 1.0 x 10" Cell/mL
Rhodopseudomonas sp.), and a control group (non-addition). The LacBalcilPho group had the highest body weight and total
weight gain at the end of experiment, followed by the LacBal group which was higher than the control group, significantly
(P<0.05). Feed intake and feed conversion rate of the multiple probiotic groups showed no significant difference compared
to the control group. NHs-N concentration was lower in all groups of multiple probiotics than in control group after 3 weeks
of testing (P<0.05). At the end of the test, the levels of NH4-N were lower in the following order: LacBalcil group,
LacBalcilPho group, and control group (P<0.05). Salmonella sp. population of manure showed the lowest level in LacBalcilPho
group at 3 weeks of testing (P<0.05). At the end of the test, Salmonella sp. showed a lower population in the following order:
LacBalcilPho group, LacBalcil group, and control group (P<0.05). Therefore, based on the above results, it is expected that
multiple probiotics using lactic acid bacteria, Bacillus subtilis, and photosynthetic bacteria will function as a probiotic for

improving growth and intestinal environment in Baeksemi.

(Key words: Baeksemi, white semi broiler, probiotics, photosynthetic bacteria)
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Table 1. Chemical composition of basal experimental diet (Unit:
as-fed basis %)

Chemical composition Starter Grower
Dry matter (%) 90.2331 90.2221
Crude ash (%) 5.9548 6.2239
Crude protein (%) 22.6949 18.7184
Crude fat (%) 7.6469 7.9363
Crude fiber (%) 2.7965 2.2372
N.F.E (%) 51.1400 55.1063
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o2 fARATE Al 1331 25%)E LacBalcilPho 77}
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Table 2. Effect of multiple probiotics additive on body weight
changes in White Semi broiler (Unit: g/bird)

Experiment period

(weeks) Con LacBacil LacBalcilPho
0 (Initial) 102.58+2.48"  101.66+2.94*  103.19+0.77°
1 24629+11.87° 249.17+4.33° 250.77+14.76"
2 409.08+14.74° 414.20£15.77° 413.46£15.13°
3 628.93+26.76° 639.75+29.51° 646.71+28.66"
4 762.19+33.58° 767.75+43.93° 791.60+37.87°

#7¢ Means in same rows with different superscripts are significantly
different (P<0.05).

Con, non-addition; LacBacil, Bacillus subtills (1.0 x 10" CFU/g) and
Lactobacillus acidophilus (1.0 x 10 CFU/g); LacBalcilPho, Bacillus
subtills (1.0 x 10" CFU/mL), Lactobacillus acidophilus (1.0 x 107
CFU/ML) and Rhodopseudomonas sp. (1.0 x 107 Cell/mL).

Pho T A|Fo] 791.60+37.87 g2 7P =gka, ths
© & LacBal 7] 74767.75+43.93 g)7} IZFET} &
B EUTHP<0.05).
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(Wang et al, 2016; Andriani et al., 2020; Mirsalami and
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457 W] S Table 32} Z¢] LacBalcilPho
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H} fojH oz =9kthP<0.05). ©19F FAF Az AHAS
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g HuE v} ck(Jin et al, 1998; Ko et al., 2003; Wang
et al., 2016). Andriani et al.(2020)= L. casei$t L. rhamnosuss
=7 wolste] Algo] felHoer I7IgE Haskl, Mir-
salamir and Mirsalami(2024)=. E. faecium®} S. thermophilusE
wolale] 7| el e84 e T FRlesitt o
2] 3L Rhodopseudomonas palustris(Xu et al., 2014)5 S 3
2 Bacillus subtilis(Gao et al., 2017)& A3l & W= A=
o] AxsH F7letsAth v, AdA| g Al A9 SA%
AbR o] 84 T LMol iR sttt AT 23t 3l
Ath(Lee et al., 2014; Kim et al., 2020).
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Table 3. Effect of multiple probiotics on feed conversion in
White Semi broiler

Item Con LacBalcil LacBalcilPho

Initial weight

.58+2.48% .66+2.94° .19+0.77°
(@) 102.58+2.48"  101.66:2.94°  103.19+0.77
Final weight be b a
) 762.19426.76% 767.75:43.93° 791.60+37.87
(g/bird)
Total weight gain (oo o1 133 56¢ 666.00443.93° 688.41437.87°
(g/bird)
Total feed intake | 1) 37,44 12° 1.40891472.86" 1.450.48:30.86"
(g/bird)

Feed/gain ratio 2.13+0.11° 2.1240.14* 2.12+0.12*

¢ Means in same rows with different superscripts are signifi-
cantly different (P<0.05).

Con, non-addition; LacBacil, Bacillus subtills (1.0 x 10 CFU/g) and
Lactobacillus acidophilus (1.0 x 10" CFU/g); LacBalcilPho, Bacillus
subtills (1.0 x 107 CFU/mL), Lactobacillus acidophilus (1.0 x 10
CFU/mL) and Rhodopseudomonas sp. (1.0 x 107 Cell/mL).
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AFFHET %9k, LacBalcil o177} 1,408.91£72.86 2.2
Z279] 1,401.37444.12H 0} #9kov} fo]4 o= Ho|
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Mol £& 9S FUth= Ha(Rehman et al., 2020)9F=
2ol BFIAI W, Kim et al.(2020)S EPFA S SR
SANA FARAE W ATt AdFH ol Aol & st
A ZtSTt. S Rodjan et al.(2018)°] AT A(0.2%)E %
Al Al 354 %71 golgt AR = Ats A3 ellA 2t
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AT &3 ATAE S7(Yoon et al,, 2004) 2 -2k
S A (Kim et al., 2000)0l] FoI8ts]S wf vl 5o 7o 2}
o7} Atk
WAmle] Al 45 St T/ Feje] B3t A 5o
39S w] AlE SEol WX = P2 Table 32 2T} A}
B 8782 U7 2139 H|Ek] BFYAA FoIT
(LacBalcilPho 917 & LacBalcil Fo]7) 257} 2.122 &
< e B AEgt BAA feld Aol glddth
B Aol daks A g7t Als 878 2 AR EE
el F FEFe A Lk A AT Are] A &
AL} THShon et al., 2004; O " Dea et al., 2006; Chen et al.,
2009; Lee et al., 2014). Z<* Kim et al.(2020)2 E-3H7A(L.
plantarum, B. subtilis, Saccharomyces cerevisiae)S 0, 0.25 2
0.5% FEo2 SANZ@~214%)0l FAstil s w BE &
oA vl 7] AT, FA, AR AR TES
Btk Bt} B3k Sabiha et al.(2005)% -3l A)
(Lactobacillus  acidophilus, Streptococcus faecium, Yeasacc
1026)5 2] FFo = AREgE X2t Ab R a7-59] 2}o]
& A8k Flitk 18y Khaksefidi and Rahimi(2005)&
652 B3 AAAE Folst Al 875 2 AFe] A5t
A AR Busisich ol9f 22 AlRe e M &
= o] AFollA] B Hb Qlth(Khaksefidi and Rahimi
2005; Gao et al., 2017; Andriani et al., 2020). ©]2{gF t}akat
A= A T 1 58 2 S vlE, 5579 5ol
9 AR 3, Abs Y, A B AR WY 5 Tk a1
534 A5 A8 7IQlgtta AlsEch
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2 o guel 42 ggd vAE 9%
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3. A2 tf Ammonia Nitrogen % Sa/monella sp. 215}

E A go] 25 & wAu] AlEe] NHs-N(ammonia
nitrogen) &% 2 Salmonella sp. -3 W3l= Z}7} Table 4 2
Fig. 13} 2t} Al 25743 & NHeN T2 279} Lac-
Balcil Ho]7& FARIIW, LacBalcilPho 517 3,919.52+
368.78 ppm o= THE Al@ o] H]sle] Wgkth(P<0.05). A1&3
% 4F O NHeN Te ETHTE B3TA] 9o =
T SSEa(P<0.05), A1E 55 Foll= LacBalcil w91, Lac-
BalcilPho w7 % X ¢£o2 W 555 et
(P<0.05).

B AFA e} 2ol AA Fold o & F f3l7t~
o] WA A g2 H ofe] AFlAME By gt
Mirsalami and Mirsalami(2024)= Enterococcus faecium<}t
Streptococcus  thermophiluse &3t AoA S92 H,S,
CO,, NH; % CH,9| #AE B33, Lu et al.(2023)2
Bifidobacterium®} E. faecium &3F ATASE 73313 AlR S
H995F] H,S, NH; % mercaptans WAjo] A E
$92™, An et al.(2023) L. acidophiluss 283 JAAS

ol

Foto] NH;o| dAe 1448 stk olejdx AitA
HolZ EollA NH;9F H,S9] 2 o] &3] Fras At

(Ko et al., 2003; Park et al., 2003; O'Shea et al., 2012). A&
o] da HES FE a4 vAEA T En iy iR
TAE] d=d, A g2 @A A23k5 9 nitrate
23l ZZ(Santoso et al., 1999), Lo} Aol HFHH 7
W f3ll v]AYE A (Ahmed et al., 2014) 2 urease A4
et A 7H(Visek, 1978) & H34 2Hgol ot AR
frell BARJAAE Mds A= Alsdnh

Table 4. Effect of multiple probiotics additive on fecal NH4-N
concentrations in White Semi broiler (Unit: ppm)

Experiment
period Con
(weeks)

LacBalcil LacBalcilPho

2 4,511.824317.77° 4,647.84+118.07* 3,919.524368.78"
3 2,952.17+1,320.07° 2,464.46479.12° 2,459.40+739.83
4 4,667.44+1,186.18" 3,383.09+1,537.85° 4,135.96£681.00°

Average  4,043.81£722.55" 3,831.80396.33" 3,504.96:+189.27°

7¢ Means in same rows with different superscripts are signifi-
cantly different (P<0.05).

Con, non-addition; LacBacil, Bacillus subtills (1.0 x 10 CFU/g)
and Lactobacillus acidophilus (1.0 x 10" CFU/g); LacBalcilPho,
Bacillus subtills (1.0 x 10" CFU/mL), Lactobacillus acidophilus (1.0
x 10" CFU/mL) and Rhodopseudomonas sp. (1.0 x 107 Cell/mL).
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Fig. 1. The changes of Salmonella sp. population in feces of White
Semi broiler. (A) Salmonella sp. CFU x 10° per g of fecal sample
(B) increasing rate (%) based on fecal sample in 3-week-old.

*® Means in same age with different superscripts are significantly
different (P<0.05).
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ATA L 75 ATA T7F, HA/EE, A 73‘ T
w2t & 4 A THHuyghebaert et al., 2011) =
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THNurmi and Rantala, 1973). #< v]Al&o] e ot
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W ol 2hg 53 22 PELle 29E Jehdita B

I tH(Fuller, 1989; Nava et al., 2005; Shang et al., 2016).
AT AN E BJATA FoAT 2T Salmo-
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o] oA 71F £ A EE YRt o2 d3 A+
ANM = lactobacilli(Al-Khalaifa et al., 2019) 2 Bacillus
subtilis(Gao et al., 2017)& 718l E. coli 2 Salmonella
7} vlsadel] Hlste] AA|E ATt Buska ok o9 &
o] A FHoldl WM& Fallwt A= N dFe] 7
frAleh S TR Y o2} s Ak A A
o A 7198 Aoz ALFEETHWu et al., 2011; Gheor-
ghea et al.,, 2020; Krysiak et al., 2021).
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