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1-Trypsin 2- Lectin 3- Saponin 4- Phytoestrogen

5- Goitrogen 6- Raffinose 7- Stachyose
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1- Aspergillus niger 2- Saccharomyces cereivisiae
4- Potato Dextrose

3- Iranian Research Organization for Science and Technology
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Table 1. Ingredients percentage and chemical composition of experimental diets in different periods of rearing
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Table 2. Effect of fermentation on chemical composition of sunflower meal (%)
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Table 3. The effect of experimental treatments on ileum villus height, crypt depth and villus height to crypt depth

ratio at 39 days of age
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Table 4. Effect of experimental treatments on viscosity of the small intestine contents of broiler chicks at 39 days of

age (cPs)
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Table 5. Effect of experimental treatments on microbial population of different parts of the intestine (log cfu/g

digesta) of broilers at 39 days of age

e gl J)IJJ:;;UD 3 ¥ )LA: v ) e
PP
o[- 0fY -[-¥8 ol ol-5 a/\a o/ aly- oolabigSY
feven “[-AY o/-¥° /ov° AL o/-a° AR pASS
ofeeey Al o/y-P o/-¥P o/y-P o/¥o? o/\a° Slen JS
o555
ofeoyy <1+YA o/-yP a/-yP of-5° of-aP g2 oooleligsyY
<IVYVE Y aly- alyy a/\A alvy aIvy P
ey o[+59 /a2 o/ysP a/yy? oYP ofy-P sl JS
Pl
efeeey -1+0) ofy-° /202 a/faP o/syP a/ay? ooolligsyY
ofeen¥ ALY of-¥P F/a¥P /a2 olyyd a/fy? el
efeeey -[-A¥ OfFA° FivyP e a/yse 2% sl JS
p3Ss
efeeey -f-ay #isve /¢ V/yad 5% V/1aPe ooleligsyY
ofeeey NANe% ol¥s® A\S AAe o/® #lo0? PR
ooy NAN £15¥° v/vo? v/oo? v/os? v/s¥? Silon JS

(P T0) 3Bl e Yy Gre 5)Loi Ggls (ghyly cdy jo yd Cglate By (il (sla ke a,b,C
oy =Y Qﬂjﬂwb}ﬂfb)&n’ g ol yross Olb)ifbé] s’ Sl oy =Y )mﬁw}.ﬂ)’):w/”g)ﬁ buwg ol yross u].))ivl..si dlsus E;gb op> =)
ald oy =0 (6398 (gt OIS AlS” gl 03 Yy g unwlog) Bl podie g s2oli puglijpeasl )8 593 p lansgs 0ud eSS (IS oS (ggl>

ol &2 gyt 480 yleS oiwd (gl o &S Jygo
PH ol ol g oy fSg sl ey 33l cams I
2 Syt aByie di 4 cuns g dlug 5 IS
oo Gl 18 46l (1) cd dait i pH _yials
& oxi o)l oBiwd oYL s PH ol b o
S (SSe Dl g Ml it g Gy 2l 05 b
Oyb cilas iagh cpl 3 dgg0 ol b aS (V) 3)b ol jors & |,

Lgw 5 0pd galy

839, pH
2 039y slawmd (gdon PH ua.»)[o)] slles 3l
pep3g8d PH e cp i Cowl odd 0l L5 & oo
(P<e1+0) 290 aals jlass 4 bgsye (PIYY) pgi55 5 (FIVF)
A&} ol &S 15,8 (SIS (YY) o SKen g gyge Few>
29,5 & Coms |y oS PH 0> )3 BV gy 9 38)M122
odgs 3l Js poidgis PH 5 U alio il g ody rals salis


http://dx.doi.org/10.52547/rap.13.38.28
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.4.6
https://rap.sanru.ac.ir/article-1-1291-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-28 |

[ DOR: 20.1001.1.22518622.1401.13.38.4.6 ]

[ DOI: 10.52547/rap.13.38.28 ]

8 Sl oo 3,5 Bl s 1 5 e i cor S 2

v¥ BBy 3 g unrlog) Bl yosko § sl ush frol )8 L 00 o35 o, Sidl o35 oS Il )

S35 YR 2 5sS sladzge G55 olStes Slogize PH y tslefl (lajlass 51— 5 g
Table 6. Effect of experimental treatments on of intestinal content pH at 39 days of age
Lo
J

S e o OeSle 3)lil (sllas 2 ¥ — v 3 e
ofee¥ -[-¥ FIvsR £IWP #IvsR FhaP SP 255>
olee¥ -[oY #Ivy? b/a¥e 5P ZAVS A 29555

<15y Iy £ S alvy FIY FINY poih]
AR -I\A vi¥a vy vy v/-a vieY poSas

(P /+0) 1l o b ime (sylel caglis (gl i) by Ciglite By (ol sla ke a,b,C
oy =Y @g,ﬂw[ojj[(b)&n' by 0l ypess Qb)f\gl;‘éi Adbus” g9l o =Y )wbuu}b))wfq)b bwgi ol ypess Ob)igl:éi Abus ‘€5l> oy =)
ol oy =0 (5598 (g GB)SBT b’ sl 0 Ty g s log) Bl o3co 5 20l ol )8 593 3o b 00 o35 )Nl AlowiS” g5l

Lgw 5 @) sl »

@95 Camer S B cel edn byl
T R
whls cas tly ol ) (gyuiy Olidss 390 00

29 Pl s (slapunlSo

IS (5 Ao
odlitl €85 ol lgion Shmgl cnl @l 4 42 L
WIF S WSV 1 Ob)igh'éi &5 dlus 69l> ooyl
280 L rren g SogS 0dg) wlides) dewe

10.

11.

12.

13.

14.

15.

16.

&l
Alagawany, M., M.R. Farag, M.E. Abd El-Hack and K. Dhama. 2015. The practical application of
sunflower meal in poultry nutrition. Advanced Animal and Veterinary Science, 3: 634-648.
Ali, S.A., H.O. Abdalla and M.A. Abasaid. 2011. Sunflower meal as an alternative protein source to
aroundnut meal in laying hens ration. Egyptian Journal of Poultry Science, 31: 745-753.
Amir, 1.JAZ., Z. Anwar, Y. Zafar, H. lgbal, M. Aish, I. Muhammad and M. Saijid. 2011.
Optimization of cellulase enzyme production from corn cobs using Alternaria alternata by solid state
fermentation. Journal of Cell and Molecular Bioloay, 9(2): 51-56.
Bradley, G.L., T.F. Savage and K.I. Timm. 1994. The effects of supplementing diets with
Saccharomyces cerevisiae var. boulardii on male poult performance and ileal morphology. Poultry
Science, 73(11): 1766-1770.
Brooks, P.H. 2008. Fermented liquid feed for pigs. CAB Reviews: Perspectives in Agriculture,
Veterinary Science, Nutrition and Natural Resources, 3: 1-18.
Chang, J., Q. Yin, P. Wana, W. Wang, R. Zuo, Q. Zheng and J. Liu. 2012. Effect of fermented protein
feedstuffs on pig production performance, nutrient digestibility, and fecal microbes. Turkish Journal
of Veterinary and Animal Sciences, 36(2): 143-151.
Chen, L., Y. Zhang, R.L. Madl and P.V. Vadlani. 2010. Nutritional enhancement of soybean 135-
138. 214-224. 433-438. Acid production from kitchen waste by Lactobacillus TY50. Chemical and
Biochemical Engineering Quarterly, 25(4).
Choct, M. 1997. Feed non-starch polysaccharides: chemical structures and nutritional
significance. Feed milling international, 191(June issue), 13-26.
De Vries, S., A.M. Pustiens, H.A. Schols, W.H. Hendriks and W.J.J. Gerrits. 2012. Improving
digestive utilization of fiber-rich feedstuffs in pigs and poultry by processing and enzyme
technologies: A review. Animal Feed Science and Technology, 178(3-4): 123-138.
Eftekhari, M. and Y. Chashnidel. 2018. Effects of Trametes Gibbosa fungi culture on chemical
composition, ruminal degradability and gas production parameters in some fibrous by products.
M.Sc. Thesis of Sari University of Agricultural Sciences and Natural Resources (In Persian).
El-Wahab, A.A., J.B. Lingens, B. Chuppava, M.F. Ahmed, A. Osman, M. Langeheine and C.
Visscher. 2020. Impact of rye inclusion in diets for broilers on performance, litter quality, foot pad
health, digesta viscosity, organ traits and intestinal morphology. Sustainability, 12(18): 7753.
Falah, M., B. Dastar, F. Ganji and A. Ashairzadeh. 2013. The effect of fermented soybean meal and
dietary protein level on intestinal function, morphology and microbial population of broilers. Master
Thesis of Gorgan University of Agricultural Sciences and Natural Resources (In Persian).
Fallah, M., B. Dastar, F. Ganii, A. Ashayerizadeh. 2014. Effects of fermented soybean meal and
dietary protein level on performance and gasterointestinal microbial population in broiler chickens.
Animal Science Jurnal (Pajouheshand Sazandegi), 109: 53-66 (In Persian).
Feng, J., X. Liu, Z.R. Xu, Y.Y. Liu and Y.P. Lu. 2007. Effects of Asperaillus oryzae 3.042 fermented
sovbean meal on growth performance and plasma biochemical parameters in broilers. Animal Feed
Science and Technology, 134(3-4): 235-242.
Guinotte, F., J. Gautron and Y. Nys. 1995. Calcium solubilization and retention in the gastrointestinal
tract in chicks (Gallus domesticus) as a function of gastric acid secretion inhibition and of calcium
carbonate particle size. British Journal of Nutrition, 73: 125-139.
Heres, L., B. Engel, F. Van Knapen, M. De Jong, J. Wagenaar and H. Urlings. 2003. Fermented liquid
feed reduces susceptibility of broilers for Salmonella enteritidis. Poultry Science, 82: 603-611.


http://dx.doi.org/10.52547/rap.13.38.28
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.4.6
https://rap.sanru.ac.ir/article-1-1291-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-28 |

[ DOR: 20.1001.1.22518622.1401.13.38.4.6 ]

[ DOI: 10.52547/rap.13.38.28 ]

S8 Sl lesame 538 bl dazme ¢ JLo) jpate sy il (0,8 1a)

17.Hong, K.J., C.H. Lee and S.W. Kim. 2004. Aspergillus oryzae GB-107 fermentation improves
nutritional quality of food soybeans and feed soybean meals. Journal of Medicinal Food, 7(4): 430-
435.

18. Hosseini, S.J., H. Kermanshahi, H. Nassirimoghaddam, A. Nabipour, M.T. Mirakzeh, H. Saleh and M.
Kazemifard. 2016. Effects of 1.25-dihydroxycholecalciferol and hydroalcoholic extract of Withania
coagulans fruit on bone mineralization and mechanical and histological properties of male broiler
chickens. Brazilian Journal of Poultry Science, 18: 73-86.

19.1zat, A.L., N.M. Tidwell, R.A. Thomas, M.A. Reiber, M.H. Adams, M. Colberag and P.W. Waldroup.
1990. Effecets of a buffered propionic acid in diedt on the performance of broiler chickens and on
microflora of the intestine and carcass. Poultry Science, 69(5): 818-826.

20.Jazi, V., A. Ashayerizadeh, M. Toghyani, A. Shabani and G. Tellez. 2018. Fermented soybean meal
exhibits probiotic properties when included in Japanese quail diet in replacement of soybean
meal. Poultry science, 97(6): 2113-2122.

21.Jim’enez-Moreno, E., J.M. Gonz alez-Alvarado, A. De Coca-Sinova, R. Azaro and G.G. Mateos.
2009. Effects of source of fibre on the development and pH of the gastrointestinal tract of broilers.
Animal Feed Science and Technology, 154: 93-101.

22. Kabirifard A.M., H. Fazaeli, M.H. Sadeghi and S.A. Sadeghi. 2014. Effect of processing of Pleurotus
Florida on the nutritional value of wheat straw and palm leaves. Journal of Animal Sciences (Research
and Construction), 104: 219-232.

23.Kim, S.K,, T.H. Kim, S.K. Lee, K.H. Chang, S. Cho, KW. Lee, KW and B.K. An. 2016. The use of
fermented soybean meals during early phase affects subsequent growth and physiological response in
broiler chicks. Asian-Australasian Journal of Animal Sciences, 29(9): 1287-1293.

24.Kim, S.W., E. Van Heuaten, F. Ji, C.H. Lee and R.D. Mateo. 2010. Fermented soybean meal as a
vegetable protein source for nursery pigs: 1. Effects on growth performance of nursery pigs. Journal of
Animal Science, 88(1): 214-224.

25.Lee, H.S., Y.W. Shin, J.P. Kim, Y.H. Park and K.Y. Wana. 2004, January. Evaluation of protein
dispersibility index as an indicator for soybean meal protein quality in arowina pigs: |. Metabolic
study. In Journal of Dairy Science (87,174-174).1111 N Dunlap Ave, Savoy, Il 61874 Usa: Amer
Dairy Science Assoc.

26. Martins, F.S., A.C.P. Rodrigues, F.C. Tiago, F.J. Penna, C.A. Rosa, R.M. Arantes and J.R. Nicoli.
2007. Saccharomyces cerevisiae strain 905 reduces the translocation of Salmonella enterica serotype
Typhimurium and stimulates the immune system in gnotobiotic and conventional mice. Journal of
Medical Microbiology, 56(3): 352-359.

27.Mazaheri, A., M. Shams Shargh, B. Dastar and O. Ashayeri zadeh. 2017. Comparison the effects of
raw and fermented sesame meal by solid state fermentation on performance, cacass characteristic, and
intestinal morphology in broiler chickens. Animal Science Journal (Pajouhesh and Sazandegi), 120:
147-158 (In Persian).

28. Montagne, L., J.R. Pluske and D.G. Hampson. 2003. A review of interactions between dietary fibre
and the intestinal mucosa, and their consequences on digestive health in young non-ruminant animals.
Animal Feed Science Technology, 108: 95-117.

29. Moo-Young, M., Y. Chisti and D. Vlach. 1993. Fermentation of cellulosic materials to mycoprotein
foods. Biotechnology Advances 11: 469-479.

30. Perryman, K.R., H. Olanrewaju and W.A. Dozier. 2013. Growth performance and meat vields of
broiler chickens fed diets containing low and ultra-low oligosaccharide soybean meals during a 6-
week production period. Poultry science, 92(5): 1292-1304.

31.Pirsaraei, Z.A., A.A. Saki, M. Kazemi Fard and H. Saleh. 2011. Effect of dietary tallow level on
broiler breeder performance and hatching egg characteristics. Journal of Animal and Veterinary
Advances, 10(2011): 1287-1291.

32.Rao, S.R. and V.R. Reddy. 1999. Enhancement of phytate phosphorus availability in the diets of
commercial broilers and layers. Animal Feed Science and Technology, 79(3): 211-222.

33.Rezaei, M., M. Karimi Torshizi and Y. Rouzbehan. 2011. The influence of different levels of
micronized insoluble fiber on broiler performance and litter moisture. Poultry Science, 90: 2008-2012.

34. Sabet Servestani, S., R. Rezvani, M.J. Zamiri, S.H. Shekarforous, H. Atashi and N. Mosleh. 2016. The
effect of nanocopper and mannan oligosaccharide supplementation on nutrient digestibility and
performance in broiler chickens. Journal of Veterinary Research, 71(2): 153-161.

35. Sakamoto, K., H. Hirose, A. Onizuka, M. Havashi, N. Futamura, Y. Kawamura, Y. and T. Ezaki.
2000. Quantitative study of chanaes in intestinal morphology and mucus gel on total parenteral
nutrition in rats. Journal of Surgical Research, 94(2): 99-106.

36. Sardjono, A., Y. Zhu and W. Knol. 1998. Comparison of fermentation profiles between lupine and
soybean by Aspergillus oryzae and Aspergillus sojae in solid-state culture systems. Journal of
agricultural and food chemistry, 46(8): 3376-3380.

37.Schuster, E., N. Dunn-Coleman, J.C. Frisvad and P. Van Dijck. 2002. On the safety of Aspergillus
niger—a review. Applied microbiology and biotechnology, 59(4-5): 426-435.


http://dx.doi.org/10.52547/rap.13.38.28
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.4.6
https://rap.sanru.ac.ir/article-1-1291-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-28 |

[ DOR: 20.1001.1.22518622.1401.13.38.4.6 ]

[ DOI: 10.52547/rap.13.38.28 ]

S8 Sl Jesase 3,5 oBl dozme ( LS jpais i il (o025 |32

\ig BBy 3 g unrlog) Bl yosko § sl ush frol )8 L 00 o35 o, Sidl o35 oS Il )

38.Singhania, R.R., A.K. Patel, C.R. Soccol and A. Pandey. 2009. Recent advances in solid-state
fermentation. Biochemical Enaineerina Journal, 44(1): 13-18.

39. Soltan, M.A., M.S. Hassaan, M.S. Abdella, G.A. El-Syaad and M.A. El-Ashry. 2015. Yeast fermented
sunflower meal as a replacer for fishmeal in diets of the Nile tilapia, oreochromis niloticus. Egyptian
Journal of Aquatic Biology and Fisheries, 19: 65-72.

40. Soltani Naseri, K., F. Ghanbari, J. Bayat Kouhsar and F. Taliey. 2018. Effect of chemical and
biological processing methods on chemical composition, gas production parameters and in vitro
digestibility of Cicer Arietinum wastes rap, 9(22): 72-82.

41. Sredanovié, S.A., J.D. Levi¢, R.D. Jovanovi¢ and O.M. Puragi¢. 2012. The nutritive value of poultry
diets containing sunflower meal supplemented by enzymes. Acta Periodica Technologica, 43: 79-91.

42.Sun, H., J. Tang, X. Yao, Y. Wu, X. Wang and J. Feng. 2012. Improvement of the nutritional quality
of contton seed meal by Bacillus subtilis and the addition of papain. International Journal of
Aagriculture and Biology, 14: 563- 568.

43.Tosh, S.M. and S. Yada. 2010. Dietary fibres in pulse seeds and fractions: Characterization, functional
attributes, and applications. Food Research International, 43(2): 450-460.

44.Van der Klis, J.D., A. Van Voorst and C. Van Cruyningen. 1993. Effect of a soluble polysaccharide
(carboxy methyl cellulose) on the physico-chemical conditions in the gastrointestinal tract of
broilers. British Poultry Science, 34(5): 971-983.

45. Yasar, S. 2003. Performance, gut size and ileal digesta viscosity of broiler chickens fed with a whole
wheat added diet and the diets with different wheat particle sizes. Int. Journal Poult. Science, 2: 75-82.

46.Yason, C.V., B.A. Summers and K.A. Schat. 1987. Pathoaenesis of rotavirus infection in various age
groups of chickens and turkeys: Pathology. American Journal of Veterinary Research, 48(6): 927-938.


http://dx.doi.org/10.52547/rap.13.38.28
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.4.6
https://rap.sanru.ac.ir/article-1-1291-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-28 |

[ DOR: 20.1001.1.22518622.1401.13.38.4.6 ]

[ DOI: 10.52547/rap.13.38.28 ]

Research on Animal Production, Vol. 13, NO. 38, WINter 2023 ..........coiuiininitiiiei et e e e e e 37

Effect of Sunflower Seed Meal Fermented with Aspergillus Niger and
Saccharomyces Cerevisiae on Intestinal Morphology, Microbial Population, and
Some Digestive Parameters in Broiler Chicks

Zahra Karimi Banrivand!, Mansour Rezaei?, Mohammad Kazemi Fard?® and
Mohammad Ali Tajick Ghanbari®

1- M.Sc. Student, Sari Agricultural Sciences and Natural Resources University, Sari, Iran
2- Faculty member of Sari Agricultural Sciences and Natural Resources University, Sari, Iran
(Corresponding author: mrezaei2000@yahoo.com)

3- Faculty member of Sari Agricultural Sciences and Natural Resources University, Sari, Iran
Received: 4 April, 2022  Accepted: 22 May, 2022

Extended Abstract

Introduction and Objective: This experiment was designed to investigate the effects of
sunflower seed meal fermented with Aspergillus niger and the probiotic Saccharomyces
cerevisiae on the morphology and microbial population of different parts of the intestine and
some digestive parameters.

Material and Methods: This experiment conducted as a completely randomized design with
200 one-day-old Ross 308 male commercial broiler chicks, in five treatments five replications
and eight chickens per replication. Experimental treatments including: 1- Diet containing
sunflower meal fermented with Aspergillus niger 2. Diet containing sunflower meal fermented
with Saccharomyces cerevisiae 3- Diet containing sunflower meal fermented by both
Aspergillus niger and Saccharomyces cerevisiae 4. Diet containing unprocessed sunflower meal
5- Control diet based on corn and soybean. The effect of treatments at the end of the 39-day
raising period was investigated on the morphology of ileum, viscosity, microbial population and
pH contents of broiler chick’s intestine.

Results: Intestinal morphological results showed that the highest villus height and the ratio of
villus height to crypt depth in ileum were related to birds fed fermented treatment with
Aspergillus niger (p<0.05). The amount of viscosity in the jejunum and ileum of the small
intestine in all three treatments contained fermented sunflower meal was higher than the
treatment contained unprocessed sunflower meal (p<0.05). The treatment contained sunflower
meal fermented with Aspergillus niger was the closest to the control treatment based on corn
and soybean (p<0.05). The population of duodenum coliform increased significantly in the
treatment contained sunflower meal fermented by Aspergillus niger (5.41) and also the
treatment contained sunflower meal fermented by both fungi and yeast (5.35) compared to the
control treatment (5.57). The highest population of aerobic bacteria in this section was related to
the treatment contained sunflower meal fermented by Saccharomyces cerevisiae (5.45):
(p<0.05). The highest populations of Lactobacillus and aerobic bacteria in the jejunum were
related to the treatment contained sunflower meal fermented with Aspergillus niger (5.16) and
the control treatment based on corn and soybean (6.49): (p<0.05). The highest population of
Lactobacillus bacteria in the ileum was related to treatment contained sunflower meal fermented
with Aspergillus niger (5.92) and treatment contained unprocessed sunflower meal (5.95):
(p<0.05). Also, the highest population of coliform (5.43) and aerobic bacteria (7.61) in this part
was related to the treatment containing sunflower meal fermented with Aspergillus niger
(p<0.05). The population of coliform, lactobacillus and aerobic bacteria in cecum was higher in
all treatments than the control treatment based on corn and soybean (p <0.05). The highest pH
of duodenum and jejunum was related to control treatment based on corn and soybean (p<0.05).
Conclusion: The results of this experiment indicated that fermented sunflower meal with
Aspergillus niger and Saccharomyces cerevisiae decreases the pH of the gastrointestinal tract
contents, increases the total microbial population, decreases coliform and increases
Lactobacillus and improves the intestinal morphology of broiler chicks.
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