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1- Bacillus Coagulans 2- 1x10* cfu/g feed
5- Streptococci 6- Lactobacillus

3- 0.5x10% cfu/g feed
7- Escherichia Coli

4- Clostridium perfrigens
8- Total Litter Nitrogen
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1- Short Chain Fatty Acid (SCFA)

2- Protease 3- Amylase
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Table 1. Feed ingredients and chemical composition of experimental diets
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1- MRS 2- Blood Agar

3- Mac Conkey
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Table 2. Effect of Bacillus coagulans on body weight, feed intake and feed conversion ratio in broiler chickens
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Table 5. Effect of Bacillus Coagulans on fecal volatile nitrogen , cloacal temperature and pH litter of the broilers

(Mean + SME)

flejl slo 0g)3
SEM Gl (ine s - o g o9 . ; ozl
-[0\0 <[+ /A0 £Y/aN° /P FY/AVE (4) s (339558 S
oloY -I\& s ¥ s a/aa ¥ i PH
YN o[+ o/ P £./..P A /. .2 (ol Kl 4y3) STglS (glos

oy (Ve bl 0yg0 10 STysd o5 ;0 p)S Ver 5;.3)9@)‘&7 0y90 3 Shygd oy P;_\‘" Oliee 4 (Sgngn JoSo (9,5 a8lal b ayly oy (¥ 22ls () ibayles
Jue 555 LI b sl oy (F 5 bl 535, 0199 5 Slygs 555 135 Yoo 5 el o0 3 STy 53 2.8 ¥ olise & Sy Joo o8 1Ll

ol 3 (V0) €85 )15 ASt 5)50 o Sen 9 0,8
Bl 43y oS e bl Cusgion o) (5)sp02 <ol
Yo\ Ve 0 oS 55 Lol 1) sl Sl 5 Ssm
S5 g oS el o3y Lt Gl ligiss 0 ol
b 93l 4 gl bare > Slig
9 oogheel uslaslgSY)  (Shigmgn slapaslS)
00) 8l Ltnls 1oy YV b Ll oy 4 (Lusk ]
oy 4 SIS Loglly (2958 &5 WS o b @l
Sligel oS g > Wl (2355 sbargr ol
STolS clod g, daadl ol @ dvgr b 3L ge
09580 31 edlatnl s a4 &S wsl ol snias ylis Wl o
ol 2 o Sl plie (2BE laopr 3 (098
5 oslial 4 wizblys e Caol 4Bl EnlS LnogS
e S largr ol opa d bulysY
O )3 9 g0 039) )3 Lustein il Wigellu geos sialS
sl ials sy o Sl 4 ]y Cledl y (8L wlals

(V8) ol Ol zals cla el I (S STols
ool a8 smd o L5 Lialejl cpl 5l oel cawd 4 gl
(b sladrs Qe ope 3 FYSTS Leslusls |
839) b ySh Cuner g 295 3)Slos 9y crge Wl 0
Rl (yiored Amd yed Ao glo (oS adl 4 ]y oS
ol 0amd Lt Wl oo pw Slhigie )3 (285 (g
ABl o Shes gdie dlge la g pan Gups

bl 5 355 el slmoygd 3 Shhgs 059 25 Yoo Blise & (S

ol b jlogs (o y5 gime AW a0 LS «cpd)y yo )d il jue B>
Gpno b aS umd o i B oyladd Jodo 53 onds &)l zuls
Ol iy > B ey Ol FYSTS gl
CudoS dumge (9IS polil 2 dmd o LB |y (6l e
Jlo b awglie o Vo0 Jlo 3 )b cudsS 0y 1S el
&S Jb o el atily ioli8l doys /oY sgas 3 Ve ).
Ol 103 93 390 o) (e 3 S (5l B pas
S Hlde pSike oS ol gxe o 4 ol el assly
Wl ll p)SskS S g sl edd Brae S
Chirss SUE w3 > bS5 odlitul Cul
S Sdwe e I oYL clale ool Ygams &S 1dsS
2 I8 o 5)leS oKy sl iSh py (spae il
&3 £o8e g 41yl Bk 5l conis eolaisl (gdxe dlge s
9 550 )R8 Silania (2955 5 Cod oS Nigd oo
oz ol oSS 5 lagpel Wil (g LSS
bl ol S e Wy Jlp cp ladeal g b ot
5 Sily (VA) )l cilae Yeor oollSen 5 LS b
g Sligel Vb cble oS W8 B (F1) o) Kea
Bl St igns > Sl & in 3,55 sl S 5
P oy Sy Cawles Gl g (S plegw 5
T Py 2 GBS B dede (BS sbargr
llges 5,Slas 5 Codlw p L & g0 luSy oYL
3OS cedle p Sl aSly o)l oo e )*-’L
Wl JaeComs ) MU Sl cel g 2,05 30
Oligi>s )3 & 98 hl GerelSeiyis 9 oMb (Gl


http://dx.doi.org/10.52547/rap.13.38.19
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.3.5
http://rap.sanru.ac.ir/article-1-1287-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.22518622.1401.13.38.3.5]

[ DOI: 10.52547/rap.13.38.19 ]

S5 M 5 SN stme o e g
Yo VoV liae /YA o)laids /o2 jaw Sl oobd lidgs (slouimngy

&l

1. Adhikari, P., A. Kiess, R. Adhikari and R. Jha. 2020. An approach to alternative strategies to control
avian coccidiosis and necrotic enteritis. Journal Applied Poultry Research, 29: 515-534.

2. Ahmed, S.T., M.M. Islam, H.S. Mun, H.J. Sim, Y.J. Kim and C.J. Yang. 2014. Effects of Bacillus
amyloliquefaciens as a probiotic strain on growth performance, cecal microflora, and fecal noxious
gas emissions of broiler chickens. Poultry science, 93: 1963-1971.

3. Alagawany, M., M.E. Abd El-Hack, M.R. Farag, S. Sachan, K. Karthik and K. Dhama. 2018. The use
of probiotics as eco-friendly alternatives for antibiotics in poultry nutrition. Environment Science
Polutry Research, 25: 10611-10618.

4. Alizadeh, M., P. Munyaka, A. Yitbarek, H. Echeverry and J.C. Rodriguez-Lecompte. 2017. Maternal
antibody decay and antibody-mediated immune responses in chicken pullets fed prebiotics and
synbiotics. Poultry Science, 96: 58-64.

5. Awad, W.A., K. Ghareeb and J. Béhm. 2010. Effect of addition of a probiotic micro-organism to
broiler diet on intestinal mucosal architecture and electrophysiological parameters: Addition of
probiotic micro-organism to broiler diet. Journal Animal Physiology Animal Nutrition, 94: 486-494.

6. Bai, S.P., AM. Wu, X.M. Ding, Y. Lei, J. Bai, K.Y. Zhang and J.S. Chio. 2013. Effects of probiotic-
supplemented diets on growth performance and intestinal immune characteristics of broiler chickens.
Poultry Science, 92: 663-670

7. Baron, M. 2009. A patented strain of Bacillus coagulans increased immune response to viral
challenge. Postgraduate Medicine, 121: 114-118.

8. Bengmark, S. 1998. Ecological control of the gastrointestinal tract. The role of probiotic flora. Gut,
42: 2-17.

9. Broom, L.J. and M.H. Kogut. 2018. Gut immunity: Its development and reasons and opportunities for
modulation in monogastric production animals. Animal Health Research Review, 19: 46-52.

10. Casula, G. and S.M. Cutting. 2002. Bacillus probiotics: spore germination in the gastrointestinal tract.
Applied and Environmental Microbiology, 68: 2344-2352.

11. Cavazzoni, V. 1998. Performance of broiler chickens supplemented with Bacillus coagulans as
probiotic. British Poultry Science, 39: 526-529. )

12.Cengiz, O., B.H. Koksal, O. Tatli, O. Sevim, U. Ahsan, A.G. Uner, P.A. Ulutas, D. Beyaz, S.
Buyukyorik and A. Yakan. 2015. Effect of dietary probiotic and high stocking density on the
performance, carcass yield, gut microflora, and stress indicators of broilers. Poultry Science, 94: 2395-
2403.

13. Cervantes, H. 2015. Antibiotic-free poultry production. Is it sustainable? Journal Applied Poultry
Research, 24: 91-97.

14. Diaz Carrasco, J.M., N.A. Casanova and M.E. Fernandez Miyakawa. 2019. Microbiota, Gut Health
and Chicken Productivity: What Is the Connection? Microorganisms, 7: 374.

15. Ferket, P.R., E. van Heugten, T A.T.G. van Kempen and R. Angel. 2002.Nutritional strategies to
reduce environmental emissions from non-ruminants. Journal Animal Science, 80: 168-182 .

16. Frei, R., M. Akdis and L. Mahony. Prebiotics, probiotics, synbiotics and the immune system.2015.
Current Opinion Gastroenterol, 31: 153-158.

17. Gadde, U.D., W.H. Kim, S.T. Oh and H.S. Lillehoj. 2017. Alternatives to antibiotics for maximizing
growth performance and feed efficiency in poultry. Animal Health Research, 18: 26-45.

18.Gilley, G.E., D.P. Spare, R.K. Koelsch, D.D. Schulte, P.S. Miller  and A.M. Parkhurst. ~ 2000.
Phototrophic anaerobic lagoons as affected by copper and zinc in swine diets. Transactions of the
ASAE, 1853-1859.

19. Gheorghe, A., C. Tabuc, M. Habeanu, M. Dumitru and N.A. Lefter. 2018. Effect of dietary
supplementation with probiotic mixture based on Lactobacillus strains on performance,
gastrointestinal development and ileal microflora in broilers. Journal Biotechnology, 280: S41.

20. Govender, M., Y.E. Choonara, P. Kumar, L.C. DuToit, S. VanVuuren and V.A. lllay. 2014. Review
of the Advancements in Probiotic Delivery: Conventional vs. Non-conventional Formulations for
Intestinal Flora Supplementation. Poultry Science, 15: 29-43.

21.Guban, J., D.R. Korver, G.E. Allison and G.W. Tannock. 2006. Relationship of dietary antimicrobial
drug administration with broiler performance, decreased population levels of Lactobacillus salivarius,
and reduced bile salt deconjugation in the ileum of broiler chickens. Poultry Science, 85: 2186-2194.

22.He, T., S. Long, S. Mahfuz, D. Wu, X. Wang, X. Wei and X. Piao. 2019. Effects of probiotics as
antibiotics substitutes on growth performance, serum biochemical parameters, intestinal morphology,
and barrier function of broilers. Animals, 9: 985.

23.Jadhav, K., S. Katoch, V.K. Sharma and B.G. Mane. 2015. Probiotics in broiler poultry feeds: A
review. Journal Animal Nutrition and Physiology, 1: 4-16.

24.Jha, R., J.M. Fouhse, U.P. Tiwari, L. Li and B.P. Willing. 2019. Dietary fiber and intestinal health of
monogastric animals. Veterinary Science, 6: 48.

25.Ji, F. and S.W. Kim. 2002. Reducing odor in swine production effect of enzymes and probiotics on
ammonia production. Journal Animal Science, 80: 282.


http://dx.doi.org/10.52547/rap.13.38.19
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.3.5
http://rap.sanru.ac.ir/article-1-1287-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.22518622.1401.13.38.3.5]

[ DOI: 10.52547/rap.13.38.19 ]

S5 e 9 515 oo o e g
v b sladgr (B)15S olKiwd (9,50 5 5 (63 Shes Slino yy FYSTSS Luglasly SIS b))

26. Kazemi, S.A., H. Ahmadi and M.A.Karimi Torshizi. 2019. Evaluating two multistrain probiotics on
growth performance, intestinal morphology, lipid oxidation and ileal microflora in chickens. Journal
Animal Physiology Animimal Nutrition,103: 1399-1407.

27.LeBlanc, J.G., F. Chain, R. Martin, L.G. BermUdez-Humaran, S. Courau and P. Langella. 2017.
Beneficial effects on host energy metabolism of short-chain fatty acids and vitamins produced by
commensal and probiotic bacteria. Microbial Cell Factories, 16: 79-89.

28. Maathuis, A.J.H., D. Keller and S. Farmer. 2010. Survival and metabolic activity of the
GanedenBC30 strain of Bacillus coagulans in a dynamic in vitro model of the stomach and small
intestine. Beneficial Microbes, 1: 31-36.

29. Mingmongkolchai, S. and W. Panbangred. 2018. Bacillus probiotics: An alternative to antibiotics for
livestock production. Journal Applied Microbiology, 124: 1334-1346.

30. Mountzouris, K.C., P. Tsitrsikos, I. Palamidi, A. Arvaniti, M. Mohnl, G. Schatzmayr and K. Fegeros.
2010. Effects of probiotic inclusion levels in broiler nutrition on growth performance, nutrient
digestibility, plasma immunoglobulins, and cecal microflora composition. Poultry Science, 89: 58-67

31.0lInood, C.G, S.S.M Beski, M. Choct and P.A. lji. 2015. Novel probiotics: Their effects on growth
performance, gut development, microbial community and activity of broiler chickens. Animal
Nutrition, 1: 184-191.

32.Pender, C.M., S. Kim, T.D. Potter, M.M. Ritzi, M. Young and R.A. Dalloul. 2017. Inovo
supplementation of probiotics and its effects on performance and immune-related gene expression in
broiler chicks. Poultry Science, 96: 1052-1062.

33.Pieniz, S., R. Andreazza, T. Anghinoni, F. Camargo and A. Brandelli. 2014. Probiotic potential,
antimicrobial and antioxidant activities of Enterococcus durans strain LAB18s. Food Control journal,
37: 251-256

34.Rhayat, L., V. Jacquier, K.S. Brinch, P. Nielsen, A. Nelson, P.A. Geraert and E. Devillard. 2017.
Bacillus subtilis strain specificity affects performance improvement in broilers. Poultry Science, 96:
2274-2280.

35.Roth, N., A. Késbohrer, S. Mayrhofer, U. Zitz, C. Hofacre and K.J. Domig. 2019. The application of
antibiotics in broiler production and the resulting antibiotic resistance in Escherichia coli. A global
overview. Poultry Science, 98: 1791-1804.

36. Sarao, L.K. and M. Arora. 2015. Probiotics, prebiotics, and microencapsulation: A review. Crit. Rev.
Food Science, 57: 344-371.

37.Shang, Y., S. Kumar, B. Oakley and W.K. Kim. 2018. Chicken gut microbiota: importance and
detection technology. Front. Veterinary Science, 5: 254.

38. Shinde, T., R. Vemuri, M.D. Shastri, A.P. Perera, S. Tristram, R. Stanley and R. Eri. 2019. Probiotic
Bacillus coagulans MTCC 5856 spores exhibit excellent in-vitro functional efficacy in simulated
gastric survival, mucosal adhesion and immunomodulation. Journal Functional Foods, 52: 100-108.

39. Shokryazdan, P., C.C. Sieo, R. Kalavathy, J.B. Liang, N.B. Alitheen, M. Faseleh Jahromi and Y.W.
Ho. 2014. Probiotic potential of lactobacillus strains with antimicrobial activity against some human
pathogenic strains. Biomedicine Research, 2014: 1-16.

40.Wang, Y. and Q. Gu. 2010. Effect of probiotic on growth performance and digestive enzyme activity
of Arbor Acres broilers. Veterinary Science, 89: 163-167

41.Yadav, S. and R. Jha. 2019. Strategies to modulate the intestinal microbiota and their effects on
nutrient utilization, performance, and health of poultry. Journal Animal Science Biotechnology, 10: 2.

42.Zhen, W., Y. Shao, X. Gong, Y. Wu, Y. Geng, Z. Wang and Y. Guo 2018. Effect of dietary Bacillus
coagulans supplementation on growth performance and immune responses of of broiler chickens
challenged by Salmonella enteritidis. Poultry Science, 97: 2654-2666.

43.Zheng, M., R. Zhang, X. Tian, X. Zhou, X. Pan and A. Wong. 2017. Assessing the Risk of Probiotic
Dietary Supplements in the Context of Antibiotic Resistance. Front. Microbiology, 8: 908.

44, Zorriehzahra, M.J., S.T. Delshad, M. Adel, R. Tiwari, K. Karthik, K. Dhama and C.C. Lazado, 2016.
Probiotics as beneficial microbes in aquaculture: An update on their multiple modes of action: A
review. Vet. Q., 36: 228-24

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


http://dx.doi.org/10.52547/rap.13.38.19
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.3.5
http://rap.sanru.ac.ir/article-1-1287-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.22518622.1401.13.38.3.5]

[ DOI: 10.52547/rap.13.38.19 ]

Research on Animal Production, Vol. 13, N0. 38, WINter 2023 .........ccoouiniiiiiii it e 27

Evaluation of the Effects of Bacillus Coagulans on Functional Traits and Microbial
Flora of the Gastrointestinal Tract of Broilers

Sudabeh Parhizkar?, Mojtaba Zaghari? and Mehdi Zhendi?

1- Ph.D. Graduated of Tehran University of Agriculture and Natural Resources, Karaj, Iran
2- Professor, Department of Animal Science, University of Tehran, Karaj, Iran,
_ (Corresponding author: mzaghari@ut.ac.ir) o
3- Professor of Department of Animal Science, Faculty of Agriculture and Natural Resources, University of Tehran,
Karaj, Iran
Received: 14 March, 2022 Accepted: 1 August, 2022

Extended Abstract

Introduction and Objective: Bacillus coagulans is a new strain of the probiotics group that in
addition to being spore-forming, stimulates the secretion of lactic acid in the digestive
system.This experiment is performed to assess the effect of Bacillus Coagulans on the
functional traits and microbial flora of the gastrointestinal tract of Ross 308 broilers.

Material and Methods: In order to assess the effect of Bacillus coagulans probiotic supplement
on the feeding of broiler chicks, an experiment is conducted on 960 chicks including 12
replications of 20 chicks. The nutritional periods consist of starter (1-10 days) , grower (11-25
days) and finisher (26-42 days). To implement the experiment , The experiment was conducted
on Ross 308 male chicks with average weight of 40+0.12 gram and in a completely randomized
manner in four treatment groups. Experimental groups are 1) basal diet without consuming
bacillus coagulans, 2) basal diet with adding probiotic supplement at the rate of 400 g/ton feed
in starter and grower periods and 200 g/ton feed in finisher period, 3)basal diet adding probiotic
supplement at the rate of 400 g/ton feed in starter and 200 g/ton feed in grower and finisher
period and 4) basal diet adding probiotic supplement at the rate of 200 g/ton feed in starter,
grower and finisher periods. Production traits consisting of body weight gain, feed intake and
feed conversion ratio are measured at the end of each period of starter, grower and finisher. On
days 7 and 40, two chicks from each replicate are slaughtered using carbon dioxide gas and the
cecum was isolated. The samples sent to the laboratory under specific protocols to count
clostridium perfringens, E.coli, salmonella, streptococcus and lactobacillus. Furthermore, the
cloaca temperature of all the remaining chickens of the experiment project is measured on the
day 40 of experiment. Total excreted nitrogen and pH of litter contents are measured on the day

Results: Consumption of Bacillus coagulans had no meaningful effect on weight gain of
chickens up to 42 days of age, but compared to the control group, the groups that consumed
Bacillus coagulans showed higher weight gain. In the starter and final period, consumption of
Bacillus coagulans led to the reduction of feed intake (p<0.05). At day 42, groups that consume
Bacillus coagulans had lower conversion rates than control group. Adding Bacillus coagulans to
the diet of broilers at day 40 had a meaningful effect on increasing the population of
lactobacilli* (p>0.05). On the other hand, consumption of Bacillus coagulans reduced the
bacterial population of Clostridium, Streptococcus and Escherichia coli (p>0.05). The results of
this experiment show that broilers receiving Bacillus coagulans produced lower rate of nitrogen
fecal escape than control group (p>0.05). Additionally, the use of this bacterial compound in the
diet of broilers reduced the cloaca temperature of chickens compared to the control group
(p=>0.05). Adding this bacterium to the diet of broilers had no effect on pH litter (p>0.05).
Conclusion: The achieved results of this research indicated that dietary supplementation with
Bacillus coagulans led to increase body weight gain and decrease FCR , balances the beneficial
microbial population of the gastrointestinal tract, reduces gastrointestinal inflammation and
improves digestibility.
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