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Abstract

Background and Objective: Probiotics have been reported to have positive effect on gut morphology and subsequent performance of
poultry birds. Therefore, the present study was carried out to evaluate the effect of fermented soy and cow milk as probiotic on small
intestine morphometry of broiler chicken. Materials and Methods: 100 day old commercial broiler chicks were allocated to 4 treatment
groupsinacomplete randomized design (CRD) and each treatment was replicated 4 times with 5 chicks in each replicate. The treatments
consisted of birds fed: Only basal feed (T0), basal feed with 100% fermented cow milk (T1), basal feed with fermented cow milk+fermented
soy milk in 50:50% ratio (T2) and basal feed with fermented cow milk+fermented soy milk with a 75:25% ratio (T3). Results: Use of
fermented cow or soy milk as probiotic in the diet of broiler had no significant (p>0.05) effect on jejunal villus height when compared
with the control group. However, there was an improvement in the jujunal villus width and number of villi in chicken fed fermented cow
or soy milk as probiotic in the diet when compared with the control. Conclusion: Inclusion of dietary fermented cow or soy milk in the
diet resulted in improvement in the morphometry and number of villi in the jejunum part of small intestine in broiler chicken.
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INTRODUCTION

The smallintestine provides a prime location for digestion
and absorption of available nutrients. The important
histological component in this portion is the villus'. The
increase in villus length results in an enlargement of the
contact surface with the nutrients and improves absorption?,
which may be linked to improved growth performance.

Probiotics contain lactic acid-producing bacteria that
serve to improve the digestive and nutrient absorption
processes. Probiotics can increase the activity of enzymes, i.e.
sucrose, lactose, and tripeptidase in the small intestines.
Probiotics providing from the starter period have been
assumed to adopt the broilers to the probiotic microorganism
and to help them to improve the balance of intestinal
microflora. Probiotics can increase the activity of digestive
enzymes, therefore the absorption of nutrients being
optimized in line with the increasing area of absorption as
probiotics can influence the intestinal anatomy like increased
density and size of villi in the small intestine3.

In this study fermented milk was used as a probiotic.
Fermented milk used was soy milk and cow's milk. Soy is a
group of oligosaccharides consisting of sucrose, stakiosa and
raffinose that are hard to digest and to absorb in the intestine,
however, it helps by acting as a growth substrate for useful
bacteria in the intestine. Fermented soy milk also contains
antioxidants other than probiotic bacteria like fermented
soybeans*. Lactic acid bacteria in fermented soy milk has a
role in improving the isoflavone digestibility®. Isoflavones are
secondary metabolite compounds that are widely synthesized
by plants. Amadou et a/*stated thatin the soybean, isoflavone
content ranges from 2 to 4 mg g~'. Various types of
isoflavones are genistein, daidzin and glisitin®. Antioxidants
have beenreported to have an effect toimprove intestinal villi,
which in turn have an impact on increased absorption.
Fermentation of lactic acid bacteria also results in hydrolysis of
soy protein into short peptides like Phe-Asp-His-Val-Glu and
PheAsn-His-Leu-Asp-His, whichis able to decrease DPPH
free radicals, thus acting as antioxidants. Fermentation also
causes isoflavone transformation into free isoflavone
compounds, i.e aglycones which have higher antioxidant
activity than in bound form*,

Several studies have shown the benefit of probiotics
on gut morphology and performance which suggest that
by dietary means, it is possible to positively affect the
development of the gut and to provide the competitive
advantage in favor of beneficial bacteria which can alter not
only gut dynamics but also many physiologic processes’.
Therefore, the present study was carried out to evaluate the
effect of fermented soy and cow milk as probiotic on small
intestine morphometry of broiler chicken.

MATERIALS AND METHODS

Birds, housing and diets: A total of 100 day-old commercial
broiler chicks were used in this study for the period of 45 days.
The chicks were allocated to 4 treatmentgroupsinacomplete
randomized design (CRD), Each treatment was replicated 04
timeswith 5 chicksin each replicate. The treatments consisted
of birds fed: only basal feed (T0), basal feed with 100%
fermented cow milk (T1), basal feed with fermented cow
milk+fermented soy milk in 50:50% ratio (T2) and basal feed
with fermented cow milk+fermented soy milk with a 75:25%
ratio (T3). Chicks were housed in the litter cage system made
from bamboo. The cage size was 70X70X70 cm, each of
which contained 5 chicks. The basal diets were provided in
mash form with protein and energy content as 21.97% and
3011 kcal kg™ respectively. Feed and water was provided
ad libitum.

Processing of probiotic: Fermentation and assessment of cow
and soy milk were done in the research laboratory of Faculty
of Animal Husbandry, University of Padjadjaran. Fermentation
of cow’s milk and soybean milk was performed using
Streptococcus thermophilus, Lactobacillus bulgaricus,
Lactobacillus acidophilus and Bifidobacterium bifidum.The
fermented products were used as probiotics and fed to chicks
using oral injection as desired doses.

Morphometry measurement: Following the slaughter of
birds, jejunum samples were collected fromthe smallintestine
of broilersin each treatment group. The samples were washed
in physiological NaCl, then fixed in Bouin for 2 days. The
samples were dehydrated in alcohol with different
concentrations for 30 min each i.e. 70, 80, 90 and 100%.
Afterward, the samples were cleaned using xylol and alcohol
100% 3 times for 5 min each in 1:3, 1:1, 3:1 ratio. The samples
were then infiltrated in an oven at 56°C using xylol and
paraffin solutionsin theratioof 3:1.1:1,0:1 in sequences for 15
min. Samples were prepared using standard paraffin
embedding procedures by sectioning at 6-8 um thickness and
kept for 1 day. The samples were then stained by
Haematoxylin-Eosin. The sample was soaked in hematoxylin
ehrlich for 2-10 min. HNO; 0.5 % in 70 % ethanol was used to
reduce the excess color. Alcohol and xylol were used to wash
the samples. The samples were stained with eosin and
thereafter hematoxylin washed alternately with 96% alcohol,
100% alcohol, alcohol:xylol and xylol I and Il in sequences. In
the end, the sample was covered with a mounting agentand
viewed under the microscope.

Statistical analysis: The statistical analysis was performed
to know the effect of treatment using one-way analysis of
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variance (ANOVA). Results obtained were presented as
meanZstandard error. The significant differences among
different treatment means were investigated using Tukey's
test by considering differences significant at p<0.05.

RESULTS AND DISCUSSION

The results of jejunal morphometry are presented in
Table 1 and are depicted in Fig. 1-3. There was no significant
(p>0.05) effect of using fermented cow or soy milk as probiotic
in the diet of broiler chicken on jejunal villus height when
compared with the control. Other researchers' also did not
find positive effects of yeast supplementation on the jejunal
villus height similar to the current study. The same result of no
difference after probiotic supply within duodenal villus
height was also reported earlier'". Pelicano et a/2 proved no
difference in villus height after Bacillus subtilis addition
compared to the control group. Awad et a/'? found no
difference in duodenal villus height and width after synbiotic
supply. Although, no effect on the improvement of villus
height was observed with probiotic supplementation but
other researchers have reported an improvement in the
villus height by probiotic supplementation. Samli et a/™
found significant differences in ileal villus height after
probiotic (Enterococcus faecium) supplementation. However,
Chichlowski et al'* reported that probiotic containing
lactobacilli Bifidobacterium thermophilum and Enterococcus
faecium increased the jejuna villus height compared with
control. Samanya and Yamauchi' also reported longer villi in
the ileum of adult male layers with a slight improvement in
feed efficiency after dietary addition of Bacillus subtilis
var. natto.

Further, in this study, there was a non-statistical (p>0.05)
improvement in the jejunal villus width and a number of villi
in chicken fed fermented cow or soy milk as probiotic in the
diet when compared with the control. The highest
improvement in the jujunal villus width and number of villi
was foundin the group wherein basal feed was supplemented
with 100% fermented cow milk (T1) as probiotic. Jwher et a/'
also reported positive effects on final body weight and
morphometry in the jejunum in effective microbes
supplemented groups in broiler chicken. Pelicano et a/3 also
reported the higher number of villi in the ileum and jejunum
in broiler chickens fed with B. subtilis based probiotic.

Increasing the villus width and the number suggests an
increased surface area capable of greater absorption of
available nutrients. Increase in the villus surface areais directly
correlated withincreased epithelial cell turnover and activated
cell mitosis'’. Itis understood that greater villus surface area is
an indicator that the function of intestinal villi is activated'®. It
isassumed thatan increased numberand surface area of villus
height is paralleled by an increased digestive and absorptive
function of the intestine due to increased absorptive surface
area, expression of brush border enzymes and nutrient
transport systems'. It is known that morphology of the
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Fig. 1: Effect of probiotics based on fermentes cow and soy
milk on height and width of jejunal villi of broiler
chicken
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Fig. 2: Effect of probiotics based on fermentes cow and soy
milk number of villi in Jejunum of broiler chicken

Table 1: Effect of Fermented cow milk and soymilk on jejunum morphometry in broiler chicks

Treatments
Parameters T0 T2 T3
Height of jejunum villi (um) 972.81%£108.10 883.02+74.51 921.19£89.95 825.261+44.79
Width of jejunum villi (um) 144.961+19.12 1747212238 160.631+17.03 154.98+22.93
No. of jejunum villi 39.40%£5.18 44.801+2.68 41.20+4.21 43.00+2.92
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Fig. 3: Morphometric visualization of jejunal villi fed probiotic based on fermented cow and soy milk

alimentary system, especially the structure of the villi in
different parts of the gut, influences digestion and absorption
of nutrients. Increased height and width of the villi increases
the digestion and the absorption surface area, thereby
increasing utilization of available nutrients?®. The
improvement in the morphometry and number of villi as
achieved in present study in turn results in increased
production performance of broiler chicken as reported by
many researchers. Genetic progress pointed to higher final
body mass, improved feed conversion due to improved gut
morphology, increased villus surface area in fast-growing
broilers?’. Timmerman et a/? studied the effects of chicken-
specific probiotics, consisting of 7 Lactobacillus species in
broiler chickens and observed increased productivity in
birds  with  probiotic supplementation compared to a
control group. Gao et a/'° also reported improved growth
performance in broiler chickens, due to improved villus
morphometry.

CONCLUSION

In conclusion, using a dietary fermented cow or soy milk

in the diet resulted in improvement in the morphometry
and the number of villi in the jejunum part of small intestine,
especially fermented cow milk. This in turn would result in
improved production performance of broiler chicken.

SIGNIFICANT STATEMENT

This study discovered that using fermented cow or soy
milk as probiotic in the diet of broiler chicken is beneficial in
improving the morphometry and the number of villi in a
jejunal part of small intestine. This study will help the
researchers to explore the effect of various combinations of
fermented cow and soya milk as probiotic forameliorating the
gut morphology and the performance of broiler chicken. Thus
anew theory on using fermented cow and soybean milkin the
ration of broiler chicken may be arrived at.

ACKNOWLEDGMENTS

The authors would like to thank a group of students who
helped in the study. The authors also wish to thank Academic
Leadership Grant (ALG) Project, University of Padjadjaran,
Bandung for funding the experiment.



10.

Int. J. Poult. Sci, 2079

REFERENCES

Ragaa, N.M. and R.M. Korany, 2016. Studying the effect of
formic acid and potassium diformate on performance,
immunity and gut health of broiler chickens. Anim. Nutr.,
2:296-302.

Awad, W.A,, K. Ghareeb, S. Abdel-Raheem and J. Bohm,
2009. Effects of dietary inclusion of probiotic and synbiotic
on growth performance, organ weights and intestinal
histomorphology of broiler chickens. Poult. Sci., 88: 49-56.
Pelicano, E.R.L, P.A. Souza, H.B.A. Souza, D.F. Figueiredo,
M.M. Boiago, S.R. Carvalho and V.F. Bordon, 2005. Intestinal
mucosa development in broiler chickens fed natural growth
promoters. Rev. Bras. Cienc. Avic., 7: 221-229.

Amadou, I, O.S. Gbadamosi, Y.H. Shi, M.T. Kamara, S. Jin and
G.W. Le, 2010. Identification of antioxidative peptides from
Lactobacillus plantarum Lp6 fermented soybean protein
meal. Res. J. Microbiol., 5: 372-380.

Larkin, T.A.,, L.B. Astheimer and W.E. Price, 2009. Dietary
combination of soy with a probiotic or prebiotic food
significantly reduces total and LDL cholesterol in mildly
hypercholesterolaemic subjects. Eur. J. Clin. Nutr,
63:238-245.

Pradana, S., 2008. Prospects and benefits of isoflavones as
phytoestrogens for health. Balai Penerbit FKUI., Jakarta.
Bures, J., J. Pejchal, J. Kvetina, A. Tichy, S. Rejchrt, M. Kunes
and M. Kopacova, 2011. Morphometric analysis of the
porcine gastrointestinal tract in a 10-day high-dose
indomethacin administration with or without probiotic
bacteria Escherichia coli Nissle 1917. Hum. Exp. Toxicol.,
30: 1955-1962.

Awad, W.A, J. Bohm, E. Razzazi-Fazeli, K. Ghareeb and
J. Zentek, 2006. Effect of addition of a probiotic
microorganism to broiler diets contaminated with
deoxynivalenol on performance and histological alterations
of intestinal villi of broiler chickens. Poult. Sci., 85: 974-979.
Awad, W.A, K. Ghareeb and J. Bohm, 2010. Effect of addition
of a probiotic micro-organism to broiler diet on intestinal
mucosal architecture and electrophysiological parameters.
J. Anim. Physiol. Anim. Nutr., 94: 486-494.

Gao, J,, HJ. Zhang, S.H. Yu, S.G. Wu and |. Yoon et a/, 2008.
Effects of yeast culture in broiler diets on performance and
immunomodulatory functions. Poult. Sci., 87: 1377-1384.
Tsirtsikos, P., K. Fegeros, C. Balaskas, A. Kominakis and
K.C. Mountzouris, 2012. Dietary probiotic inclusion level
modulates intestinal mucin composition and mucosal
morphology in broilers. Poult. Sci,, 91: 1860-1868.

1.

20.

21.

Awad, W., K. Ghareeb and J. Bohm, 2008. Intestinal structure
and function of broiler chickens on diets supplemented
with a Synbiotic containing £nterococcus faecium and
Oligosaccharides. Int. ). Mol. Sci., 9: 2205-2216.

Samli, H.E., N. Senkoylu, F. Koc, M. Kanter and A. Agma, 2007.
Effects of Enterococcus faecium and dried whey on broiler
performance, guthistomorphology and intestinal microbiota.
Arch. Anim. Nutr., 61: 42-49.

Chichlowski, M., W.J. Croom, F.W. Edens, B.W. McBride and
R.Qiu et al, 2007. Microarchitecture and spatial relationship
between bacteria and ileal, cecal and colonic epithelium in
chicks fed a direct-fed microbial, PrimaLac and salinomycin.
Poult. Sci., 86: 1121-1132.

Samanya, M.and K.E. Yamauchi, 2002. Histological alterations
of intestinal villi in chickens fed dried Bacillus subtilis var.
natto. Comparat. Biochem. Physiol. A: Mol. Integrat. Physiol.,
133:95-104.

Jwher, D.M.T.,S.K. Abd and A.G.Mohammad, 2013. The study
of using Effective Microorganisms (EM) on health and
performance of broiler chicks. Iraqi J. Vet. Sci., 27: 73-78.
Fan, YK, J. Croom, V.L. Christensen, B.L. Black and
AR. Bird et al, 1997. Jejunal glucose uptake and oxygen
consumption in Turkey poults selected for rapid growth.
Poult. Sci., 76: 1738-1745.

Langhout, D.J,, J.B.Schutte, P.van Leeuwen, J. Wiebenga and
S. Tamminga, 1999. Effect of dietary high-and low-
methylated citrus pectin on the activity of the ileal microflora
and morphology of the small intestinal wall of broiler chicks.
Br. Poult. Sci., 40: 340-347.

Pluske, J.R., M.J. Tompson, C.S. Atwood, P.H.Bird, |.H. Williams
and P.E. Hartmann, 1996. Maintenance of villus height and
crypt depth and enhancement of disaccharide digestion and
monosaccharide absorption, in piglets fed on cows' whole
milk after weaning. Br. J. Nutr., 76: 409-422.

Gesek, M., R. Sokol, B.D. Lambert and I. Otrocka-Domagala,
2018. Effect of effective microorganisms on intestinal
morphology and morphometry in Japanese quails. Turk.
J. Vet. Anim. Sci., 42: 285-291.

Smith, M\W., M.A. Mitchell and M.A. Peacock, 1990. Effects of
genetic selection on growth rate and intestinal structure in
the domestic fowl (Gallus domesticus). Comp. Biochem.
Physiol. A: Comp. Physiol. 97: 57-63.

Timmerman, H.M. A. Veldman, E. van den Elsen,
F.M.Rombouts and A.C. Beynen, 2006. Mortality and growth
performance of broilers given drinking water supplemented
with chicken-specific probiotics. Poult. Sci., 85: 1383-1388.





