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Effects of Dietary Supplementation of Mixed Probiotics on Production Performance
and Intestinal Environment in Broiler Chicken
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ABSTRACT This study was conducted to investigate the effects of dietary supplementation of the mixture of probiotics (MP)
on growth performance, size of small intestine, cecal microflora and ammonia concentrations in broiler chicks. A total of 700,
one-day-old male broiler chicks were randomly allotted to four treatments with seven replications having 25 birds per pen.
The birds were fed one of the four experimental diets; containing no antibiotics nor MP (negative control, NC), containing
antibiotics without MP(positive control, PC), negative control with MP 0.1% and negative control with MP 0.2% for 5 weeks.
During overall experiment, birds in PC and MP treatments had higher final BW and daily BW gains than birds in NC
treatments; however, the significance was not identified. The feed conversion ratio of the chicks fed the diet containing MP
was significantly improved as compared to those fed the NC diets. The weights of jejunum were increased by the MP
(»<0.05), but weights of duodenum, ileum and length of small intestine were similar among the groups. Birds in PC treatment
showed lower populations of total microbes and lactic acid bacteria than other groups (p<0.05), cecal ammonia concentrations
of the chicks fed the diet containing MP were significantly decreased as compared to those of NC and PC (p<0.01). In
conclusion, MP added to the broiler diets improved the feed conversion rate and reduced cecal ammonia concentration.

(Key words : mixed probiotics, broilers, performance, cecal ammonia)
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Table 1. Formula and chemical compositions of the experi-
mental diets(starter)

Ingredients(%) Starter Finisher
Yellow corn 47.29 59.13
Wheat 8.00 -
Soybean meal 31.64 28.95
Corn gluten meal 3.88 3.74
Tallow 5.55 5.00
Lysine-HC1 (78.5%) - 0.03
Dicalcium phosphate 1.90 1.40
DL-methionine (98%) 0.11 0.05
Limestone 1.03 1.12
Choline chloride (50%) 0.08 0.08
Salt 0.32 0.30
Vit. mixture' 0.10 0.10
Min. mixture’ 0.10 0.10
Total 100 100
Calculated values

TMEn (kcal/kg) 3,150 3,190
Crude protein (%) 21.5 20

Ca (%) 1.00 0.90
Available P (%) 0.45 0.35
Lysine (%) 1.10 1.05
Met + Cys (%) 0.85 0.75

! Vitamin mixture provided the following nutrients per kg:
vitamin A, 40,000 IU; vitamin D3, 8,000 IU; vitamin E, 10
IU; vitamin K3, 4 mg; vitamin B;, 4 mg; vitamin B, 12
mg; vitamin Bg, 6 mg; vitamin B, 20 pg; pantothenic
acid, 20 mg; folic acid, 2 mg; nicotinic acid, 60 mg.
Mineral mixture provided the following nutrients per kg:
Fe, 30 mg; Zn, 25 mg; Mn, 20 mg; Co, 0.15 mg; Cu, 5 mg;
Se, 0.1 mg.
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Table 2. The dietary effect of mixed probiotics on growth performance in broiler chicken'?

(-)Control (+)Control MP 0.1% MP 0.2% SEM P-value
Initial BW(g/bird) 39.73 39.82 39.82 39.79 0.05 0.531
Final BW(g/bird) 2,294.92 2,363.85 2,316.68 2,353.83 2438 0.155
d 1~21 4231 43.7 42.86 43.48 0.61 0.355
BW gain 4 oy 35 100.65 103.58 101.4 103.17 1.47 0.457
(g/bird)
d1~35 66.33 68.35 66.97 68.06 0.72 0.156
d 1~21 55.85 53.52 52.85 55.26 1.12 0.283
Feed
intake  d 22~35 171.44 167.85 168.79 170.16 3.28 0.903
(ghird) 4 35 98.5 96.5 95.41 97.45 137 0.494
d 1~21 1.32° 1.23% 1.23° 1.27% 0.02 0.011
FCR
o d22~35 1.71 1.62 1.67 1.65 0.03 0.448
(feed/gain)
d 1~35 1.49° 1.41° 1.43° 1.43° 0.01 0.028

' (9)control, basal diet; (+)control, basal diet + 10 ppm avilamycin; MP, mixed probiotics.
2 Values are presented as the mean (n=7, each group).
*> Mean values in a same row with no common superscripts are significantly different (P<0.05).
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Table 3. The dietary effect of mixed probiotics on weight and length of small intestine in broiler chicken'*?

(-)Control (+)Control MP 0.1% MP 0.2% SEM P-value
--------------- g/100 g body weight ----------m-m-m-
DU 0.33 0.31 0.35 0.33 0.02 0.454
Weight JE 0.56° 0.65* 0.68" 0.71* 0.04 0.028
IL 0.47 0.45 0.52 0.52 0.03 0.392
--------------- cm/100 g body weight ----------------
DU 1.23 1.24 1.25 1.23 0.04 0.827
Length JE 3.1 3.08 3.09 3.04 0.07 0.971
IL 3.03 3.09 3.02 3.07 0.08 0.866

' Abbreviation: DU, duodenum; JE, jejunum; IL, ileum; MP, mixed probiotics.

2 (-)control, basal diet; (+)control, basal diet + 10 ppm avilamycin.

* Values are presented as the mean (n=8, each group).

> Mean values in a same row with no common superscripts are significantly different (P<0.05).
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Table 4. The dietary Mixed probiotics on cecal microflora and ammonia concentrations in broiler chicken'?

(—)Control (+)Control MP 0.1% MP 0.2% SEM P-value
Total microbes(log cfu/g) 6.78" 6.31° 6.93* 691* 0.13 0.004
Lactic acid bacteria(log cfu/g) 7.23% 6.58° 7.53* 7.31° 0.12 0.001
Coliforms(log cfu/g) 6.26 5.75 5.93 5.64 0.21 0.173
Ammonia concentration(ug/ml) 2.08° 2.05° 1.88° 1.91° 0.04 0.001

' (9)control, basal diet; (+)control, basal diet +
? Values are presented as the mean (n=7, each group).

10 ppm avilamycin; MP, mixed probiotics.

2"® Mean values in a same row with no common superscripts are significantly different(P<0.05).



148 S/dE T EF ATAL FeAvt A9 A W B4 mAE 9%

FTo R Hkgk AR o] 577 Fosiiith 555
T8 AT 2 SAZ dolx= AT 1l SAAR]
oA e Aol E HolA| eigtont, P2 Hol =3 A
A A7 YA A7) AAE AL ol fAFSEA
o}, A, FAAE HIlekA] 2 U= ( ) control]] A
A& g A] 370 el tel] vlste] A AEe] AxsA
o} Al 8 7& Yol E A £e T AFA H7t
Al o]ES H7FSHA] @& tZET(—) control]ll H]&l F<]
A oAl e 2AE Btk 3 U 4R Yol TR &
g ATAE Arreted Foidk A FolA AAsEe Axprt
e} Bae) o8-8l Fkela, B ) falrtzsel A
BE AEND & ANEE AT AelAg, 3 4
3)7e] dololl s M2l bl 2 Alol7} gl Ao U
W ey 3] *“’M T GAA T gzl
Ha 3 AEA 0.1% 2 0.2% Aol B FolahA
Z7Vehe AxrF BEEJATHP<0.05). B W 752 YA
£ 37t 3o ATl F dget frahto] 2HAskal o,
3 AAAY] "ot FAel o Eve A ZUT

2 AT A, £ ATAE H FAside W SA€]
g&i%H”dﬂz%%ZﬂA*} o278 MA a3
Aol ¢tryo}l Frvl kAo =M Al g e
T “%% xE Aoz vepgth webr] A 73
A Ao AR A7HEA o8 Z7IX7)

el &gt ‘ﬁ;ﬁﬂ A, 37 34, A T, AW o

REFERENCES

Allen RMD 1991 Ingredient analysis table. Feedstuffs 63:29.

Angel R, Dalloul RA, Doerr J 2005 Performance of broiler
chickens fed diets supplemented with a driect-fed mic-
robial. Poult Sci 84:1222-1231.

Cavazzoni V, Adami A, Castrovilli C 1998 Performance of
broiler chickens supplemented with Bacillus coagulans as
probiotic. Br Poult Sci 39:526-529.

Dror Y, Nir I, Nitsan Z, 1977 The relative growth of internal
organs in light and heavy breeds. Br Poult Sci 18:493-
496.

Duc LH, Cutting SM 2003 Bacterial spores as hearstable
vaccine vehicles, expert opinion on biological therapy. School

of Biological Sciences. Royal Holloway. University of

London. 1263-1270.

Duncan, DB 1955 Multiple range and multiple F test. Bio-
metr 11:1-42.

Dunne C, Murphy L, Flynn S, O'Mahony L, O'Halloran S,
Feeney M, Morrissey D, Thomton G, Fitzgerald G, Daly
C, Kiely B, Quigley EM, O'Sullivan GC, Shanahan F,
Collins JK 1999 Probiotic: from myth to reality. Demons-
tration of functionality in animal models of disease and in
human clinical trials. Anton Van Leeuwenh 76:279-92.

Foster WH 1972 A practical evaluation of five food additives
likely to be used as growth promoters in broiler rations.
Br Poult Sci 13:123-131.

Ito I, Hayashi T, Iguchi A, Endo H, Nakao M, Kato S,
Nabeshima T, Ogura Y 1997 Effects of administration of
Clostridium butyricum to patients receiving long-term tube
feeding. Jpn J Geriat 34:298-304.

Kamiya S, Taguchi H, Yamaguchi H, Osaki T, Takahashi M,
Nakamura S 1997 Bacterioprophylaxis using Clostridium
butyricum for lethal caecitis by Clostridium diffieile Rev.
Med Microbiol 8:57-59.

Kim TW, Kim KI, 1992 Effects of feeding diets containing
probiotics, or antimicrobial agent on urease activity and
ammonia production in the intestinal contents of rats.
Korean J Anim Sci 34:167-173.

Lee KH, Jun KD, Kim WS, Paik HD 2001 Partial characteriza-
tion of polyfermenticin SCD, a newly identified bacteriocin
of Bacillus polyfermenticus Lett. Appl Microbiol 32:146-
151.

Lin HC, Visek WJ 1991 Colon mucosal cell damage by am-
monia in rats. J Nutr 121:887-893.

Mohan B, Kadirvel R, Bhaskaran M, Natarajan A 1995 Effect
of probiotic supplementation on serum/yolk cholesterol and
on egg shell thickness in layers. Br Poult Sci 36:799-803.

Nahashon SN, Nakaue HS, Mirosh LW 1996 Performance of
Single Comb White Leghorn fed a diet supplemented with
a live microbial during the growth and egg laying phases.
Anim Feed Sci Tech 57:25-38.

NRC 1994 Nutrient Requirements of Poultry. 9th ed National
Academy Press Washington DC.

Salma U, Miah AG, Maki T, Nishimura M, Tsujii H 2007
Effect of dietary Rhodobactor capsulatus on cholesterol

concentration and fatty acid composition in broiler meat.



Oh et al: Dietary Effects of Mixed Probiotics in Broilers 149

Poult Sci 86(9):1920-1926.

Santosa S, Farnworth E, Jones PJH, 2006 Probiotics and their
potential health claims. Nutr Rev 64:265-274.

SAS Institute 2002 SAS/STAT User's Guide; Statistics, Re-
lease 8.2 Edition. SAS Institute Inc Cary NC.

Simmering R, Blaut M 2001 Pro- and prebiotics-the tasty
guardian angels. Appl Microbiol Biotechnol 55:19-28.

Stutz MW, Johnson SL, Judith FR 1983 Effects of diet and
bacitracin on body weight restriction on the intestine of
broiler chicks. Poult Sci 62:1626-1632.

Visek WJ 1978 The mode of growth promotion by antibiotics.
J Anim Sci 46:1447.

Watkins BA, Miller BF, Neil DH 1982 In vivo effects of
Lactobacillus acidophilus against pathogenic Escherichia
coli in genotobiotic chicks. Poult Sci 61:1298-1308.

Wrong OM 1981 Nitrogen compounds. 133.211 in; The Large
Intestine: Its Role in Mammalian Nutrition and Homeos-
tasis. Wrong OM, Edmonds CJ, Chadwick VS. ed John
Wiley and Sons, New York, NY.

Zhou X, Wang Y, Gu Q, Li W 2010 Effect of dietary probio-
tic, Bacillus coagulans on growth performance, chemical
composition, and meat quality of Guangxi Yellow chicken.
Poult Sci 89:588-593.

FoA 7os TFL :l.o o] &gl o]A| Tk 2002 AlEUW

g5 Y FEE urzna A% vHg-E o7 734
2000 S7) AV B AN v e FATEel

7} &3} =27 EekaR] 27:37-41.

e oty AESF 7 2000 FEA(MS)S] AFEU
A7PF A AR dF ZuzdHE 28 271 2 3
o A Y FTsE AL A] 42:849-858.

T80 A 1998 AetA| o] Hol 7t SA o] A a2 Ay
n| g Eo] Wt nX|= FF =7 Fasrs]A] 25:31-37.

T34 G FHA WA 14745 2001 &L B 23 A
aAe]l g7t SAS] A 2 A rlAEel vA]=
FE T TE]A] 28:41-47.

kg F a1t 3171 1994 Yeast culture®] 7171 |42
A5z Z] yeast colonyoll PIX= F&F S FAL
T332 18:346.

LT AARE 1A G wRlF oA FEF 2007 W= %
A A7 SAY A B A2l mA= 9
B 7}383] A] 34:319-327.

fAF 2007 At W A=A D) FgEd bl 9
gt AZE 2HE AT YAk dadgtw sk Bkt
slo] A fLw=i

A8 el 2009 vFERE 22 IR 3 AT
249l Bacillus polyfermenticus CI9. 3r=0| &A™ F-
815] %] 37:340-349.

e AuE WA 718 W& 2003 Bacillus polyfer-
menticus SCD2| gt} 9 Z¥ <8 & Aot A7} bt
AEF5Fs]A] 18:371-376.

29 2008 Ats W AR fE 277 2 AdAl ATl

ol gt Al AT WANkgel 3t A A=rdigtw
oishel HRAFERS] A

(34 2014. 5. 29, 7% 2014. 6. 16, |E: 2014. 6. 23)





