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Abstract. This study was conducted to evaluate the effects of natural additives (synbiotics)
made from Lactobacillus casei and dahlia tuber extracts (LDT) and synbiotics made from
Lactobacillus casei and garlic tuber extract (LGT) on the number of lactic acid bacteria and
coliform in the small intestine and body weight of broiler chicken. One hundred and sixty 1-
day-old broilers were randomly placed in 20 experimental units for 3 weeks. The study used a
completely randomized design with 5 treatments and 4 replications, each experimental unit
consisted of 8 birds. The treatments tested were level of additives, TO (control), T1 = LDT
1%, T2 = LDT 2%, T3 = LGT 1% and T4 = LGT 2%. The parameters observed were the
amount of lactic acid bacteria (LAB) and coliform in the small intestine and the body weight
of the starter phase of broiler chickens. The collected data were analyzed for variance and if
there was a significant effect, then continued by Duncan multiple region test. The results
showed that used of LDT1% and LDT 2% no significantly affected on lactic acid bacteria,
coliform and body weight of broiler chickens. Giving LGT 1% and LGT 2% significantly
increased the amount of LAB in the small intestine and increased body weight, while the
number of coliform was significantly lower than the control. The conclusion was that the
natural additives LGT 1% and 2% could increase LAB, reduce colliform and improve the
performance of broiler chickens.

1. Introduction

Health conditions and productivity of chickens are strongly influenced by microbiota in the
gastrointestinal tract. Intestinal microbiota is generally considered important for its nutritional, health,
and immunomodulatory [1]. The intestine contains both bacteria that{§® beneficial for the health,
such as gram-positive lactobacilli and bifidobacteria, and potential pathogenic bacteria, such as
EAostridium spp.. Salmonella and Escherichia coli. It is generally accepted that a proper bacterial
balance between the number of beneficial bacteria and bad bacteria in the intestine (at least 85% of
total bacteria should be good bacteria) is vital for the host, and the impact on gut health often comes
from microbial imbalance in t§ gut of chicken [2] [3]. Dietary is possible to modify the gut microbial
population, concomitant with the growth of favourable bacteria in the gut of chicken [4] [5]. One way
to optimize intestinal microbiota is to provide natural additives to the feed. in the form of synbiotics.
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Sinbiotics g a combination of probiotics and prebiotics [6]. Several research gwe shown the
potential Fenefits of synbiotics on the intestinal microbial ecosystem and immune functions of
chicken. Synbiotics were effective in improving the growth of broiler, whih corelated the effect of
inclusion of either probiotics or prebiotics in the diet of chickens [7]. The intestinal morphology and
nutrient absorption due to feeding synbiotics could improve performance of broiler chicken [8]. §EBI
administration of probiotics is able to fight vitro Salmonella pullorum and E. coli infections [9]. The
Lactobacilli spp. population in birds supplemented with probiotic significantly was higher and
coliforms j#pulation was lower than control groups at 42 d of age, increased broiler performance by
enhancing body weight, daily feed intake and decreasing the feed conversion ratio [10]. The addition
of prebiotics in broiler rations can improve digestion and absorption of nutrients in the feed [11].
Several synbiotic studies have also been carried out including the bacterial synbiotic Lactobacillus
acidophilus and 10.00gJppm red onion inulin that can inhibit the growth of Escherichia coli bacteria
[12]. Although many studies have reported the health benefits of synbiotics in chickens, research is
still limited, so this study examines the synbiotic effects of Lactobacillus casei and inulin from dahlia
and garlic bulb extracts on intestinal microbiota and body weight of broiler chickens. Intestinal
microbiota is related to digestive tract health and influences the utilization of feed nutrition and
chicken growth.
2. Materials and Methods
One hundred and @ity 1-day-old broilers were randomly placed in 20 experimental units for 3 weeks.
The study used a completely randomized design with 5 treatments and 4 replications, each
experimental unit consisted of 8 birds. The treatments tested were level of additives. TO (control), T1
=LDT 1%, T2=LDT 2%, T3 = LGT 1% and T4 = LGT 2%.

2.1 In vivo Study a

Feed was prepared using corn, rice bran, soybean meal, meat bone meal (MBM), and premix with the
composition and nutritional content as in Table 1. Chicks aged 1-7 days were given commercial feed.
fhile ages 8-21 days were given experimental food. The parameters observed were the amount of
lactic acid bacteria (LAB) and coliform in the small intestine and the body weight of the starter phase
of broiler chickens.

Parameter measurements using 20 chickens aged 21 days, randomly taken from 20 experimental
units to be weighed and slaughtered. Then all the digestive organs are removed. proventriculus,
gizzard, heart, liver, pancreas, smaintestine (duodenum, jejunum, and ileum), cecum, and large
intestine are separated and weighed. The number of lactic acid bacteria and pathogenic bacteria in Eje
small intestine. Intestinal digestion was taken from 20 chickens aged 21 days and analyzed the
number of bacteria. The small intestine is separated to take a sample of intestinal diffsta, then the
digesta is removed and collected. Samples were taken to the laboratory to calculate the total LAB and
Coliform, using total plate count (TPC). The collected data were analyzed for variance and if there
was a significant effect, then continued by Duncan multiple region test.

(5]
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Table 1. Composition and nutrient contents of the experimental rations

Ingredients (%) Jumlah
Maize 44.50
Rice bran 18.50
Soybean meal 27.10
MBM 8.6
CaCo; 0.3
premix’ 1.00
Total 100
[Ptrient contents:

Metabolizable energy (kcal/kg)® 3001.11
Crude protein (%)’ 21.5
Crude Fiber (%)* 5.68
Ether extract (%)° 3.82
Calcium (%)’ 1.17
Phosphorus (%) 0.64
Methionine (%)* 0.42
Lysine (%)* 1.31

*Metabolizable energy was calculated based on formula (Bolton 1967) as follows: 40.81 {0.87
[Crude Protein + 2.25 crude fat + nitrogen -free extract] + 2.5}

‘Analisis was conducted by the Laboratory of Nutrition and Feed Science, Faculty Animal and
Agricultural Sciences, Diponegoro University

“The values were calculated based on table of National Research Council (1994)

Results and Discussion

The results of the amalysis of variance showed that the use of both LDT and LGT synbiotics
significantly (P <0.05) increased the number of LAB (Table 2). Inulin from dahlia tubers extract and
garlic tubers extract combined with Lactobacillus casei is able to live in the digestive tract and
multiply, so the amount of {AB increases Commercial synbiotics (Biominlmbo) in feed could
increase the LAB populion and reduced E. coli and total coliform populations in the intestine [13].
Increasing the number of lactic acid bacteria will produce lactic acid and short chain fatty acids
(SCFA). LAB also produces metabolites in the form of organic acids, hydrogen peroxide and carbon
dioxide (C0O2). and produces antimicrobials (bacteriocin) that are antagonistic to the growth of
pathogenic bacteria and repair beneficial bacteria in the small intestine [14]. Table 1, shows that the
use of LDT 1 and 2% has not been able to reduce the amount of E. coli in the small intestine. Whereas
the use of LGT | and 2% can significantly reduce E. coli in the small intestine. LAB is able to stick
strongly to intestinal cells and cause the LAB to develop properly and reduced pathogenic microbes
from the intestinal cells of host animals, so that the development of pathogenic microbes encountered
obstacles. Microbes in synbiotics inhibit [#hogenic organisms by competing to obtain a limited
number of food substrates for fermentation. The use of 2% natural synbiotics can increase the amount
of lactic acid bacteria ihe duodenum, lumen and ileum, decrease the amount of Escherichia colli in
the ileum and increase intestinal villi in the duodenum, jejum, ileum d intestinal dilatation. villi in
the ileum [15]. Additional of Lactobaciluus in feed increases the total number of anaerobic bacteria in
the ileum and caeca, and the numberlactic acid bacteria and lactobacilli in caeca; and small bowel
weight (jejunum and ilef) [16]. Furthermore, probiotics tend to reduce the amount of
Enterobacteriain ifffeum, compared with control treatments. Probiotics do not affect pH and
concentrationshort chain fatty acids (SCFA) and lactic acids in the ileum and caeca.
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Table 2. Effect of sinbiotic on LAB and Coliform in broiler chicken intestine

Parameter Level of sinbiotic
0 LDT 1% LDT 2% LGT 1% LGT 2%
LAB (10? ctu/g) 501¢ 5.55¢ 5.18" 5.240 5.29°
Coliform (10° cfu/g) 4224 4.36% 4.16* 351° 3.84°
BW of 21-d 659.16° 670.76" 676.71° 696.63" 705.23¢

The body weight of 21-day-old chickens given §Jand 2% LGT was significantly higher compared
to controls and chickens given 1% and 2% LDT. Feeding combinations of 1.2% inulin dahlia tuber
and Lactobacillus sp. at 1.2 mL (108 cfu / m) in crossbreeding chickens has the effect of lowering
intestinal pH, increasing the amount of LAB, decreasing total celiform and increasing body weight
[16]. Use of synbiotics could improve performance of broiler chicken [8].

4. Conclusion

The natural additives LDT and LGT 1% and 2% could increase LAB and improve the performance of
broiler chickens. The use of LGT 1% gives the best results on increasing LAB, decreasing total
Coliform and increasing body weight of starter phase broiler chickens.

Acknowledgments
This project was funded by Diponegoro University through the "Program Riset Pengembangan dan
Penerapan/RPP”,

References

[1]  Vispo C. and Karasov W.H. (1997). Interaction of avian gut microbes and their host. Pp. 116-
155 in Gastrointestinal Microbes and Host Interactions. R.J. Mackie, B.A. White and R.E.
Issacson Eds. New York.

[2] Rehman H., Vahjen W., Awad W.A. and Zentek J. (2007). Indigenous bacteria and bacterial
metabolic products in the gastrointestinal tract of broilers. Arch. Anim. Nutr. 61, 319-335.

[3] Sugiharto. 2016. Role of nutraceuticals in gut health and growth performance of poultry.
Joumal of the Saudi Society of Agricultural Sciences. Vol 15. Issue 2. June 2016, Pages 99-
L11.

[4] M. Choct. 2009. Managing gut health through nutrition. Br. Poult. Sci., 50 (2009), pp. 9-15

[5] S.Adil and S.N. Magray. Impact and manipulation of gut microflora in poultry: a review.
Anim. Vet. Adv., 11 (2012), pp. 873-877.

[6] G. Huyghebaert, R. Ducatelle,F. Van Immerseel an update on alternatives to antimicrobial
growth promoters for broilers Vet. J., 187 (2011), pp. 182-188.

[7] S.M. Abdel-Raheem, S.M.S. Abd-Allah, K.M.A. Hassanein. The effects of prebiotic, probiotic
and synbiotic supplementation on intestinal microbial ecology and histomorphology of
broiler chickens. [JAVMS, 6 (2012), pp. 277-289.

[8]  W.Awad, K. Ghareeb, J. Bohm. Intestinal structure and function of broiler chickens on diets
supplemented with a synbiotic containing enterococcus faecium and oligosaccharides. Int. J.
Mol. Sci., 9 (2008), pp. 2205-2216.

[9]  Pradipta, M.I, S. Harimurti, dan Widodo. 2017. Pengaruh mikroenkapsulasi probiotik bakteri
asam laktat indigenous unggas terhadap kemampuan eksklusi kompetitif pada Salmonella
enteritidis dan Escherichia coli secara in vitro. Buletin Peternakan Vol. 41 (2): 134-141.

[10] N. Landy and A. Kavyani. Effects of Using a Multi-Strain Probiotic on Performance, Immune
Responses and Cecal Microflora Composition in Broiler Chickens Reared Under Cyclic
Heat Stress Condition. Iranian Journal of Applied Animal Science (2013) 3(4), 703-708.

[11] Ghiyasi, M., M. Rezaei and H. Sayyahzadeh, 2007. Effect of prebiotic (Fermacto) in
low protein diet on performance and carcass characteristics of broiler chicks.International
Joumal of Poultry Science 6 (9): 661-665.

[12] Hartono, E.F., Ning Iriyanti dan Sri Suhermiyati. 2016. Effect synbiotic usage toward




The 5th International Seminar on Agribusiness 2019 IOP Publishing
TOP Conf. Series: Earth and Environmental Science 518 (2020) 012079 doi:10.1088/1755-1315/518/1/012079

microbiological and hystological states of sentul rooster intestine). Agripet: Vol (16) No. 2:
97-105.

[13] S. M. Dibaji, A. Seidavi, L. Asadpour, F. Moreira da SilvaEffect of a symbiotic on the
intestinal microflora of chickens. J. Appl. Poult. Res., 23 (2014), pp. 1-6.

[14] Azhar, M. 2009. Inulin sebagai prebiotik. Sainstek 12 (1):1-8.

[15] Chen G. Olnood, Sleman S.M. Beski, Mingan Choct, and Paul A. Iji. 2015. Novel probiotics:
Their effects on growth performance, gut development, microbial community and activity of
broiler chickens. Animal Nutrition 1 (2015) 184—191.

[16] Faradila, S., N. Suthama, & B. Sukamto.2016. Kombinasi inulin umbi dahlia-Lactobacillus sp.
yang mengoptimalkan perkembangan mikroflora usus dan pertumbuhan persilangan ayam
Pelung-Leghorn. J. Vet. 17: 168-175.




THE EFFECT OF NATURAL ADDITIVES ON MICROBIOTA AND
BODY WEIGHT ON BROILER CHICKEN

ORIGINALITY REPORT

174 15« 9 24

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

journal.ipb.ac.id

Internet Source

3%

o

dokumen.pub

Internet Source

2%

e

medpub.litbang.pertanian.go.id

Internet Source

2%

-~

www.jurnal.unsyiah.ac.id

Internet Source

T

o

Submitted to Nottingham Trent University

Student Paper

T

Tuncay Tufan, Memis Bolacali. "Effects of
dietary addition of synbiotic on the
performance, carcass traits, and serum
parameters of Japanese quails", Revista
Brasileira de Zootecnia, 2017

Publication

T

link.springer.com

Internet Source

T




B Chen G. Olnood, Sleman S.M. Beski, Mingan
Choct, Paul A. lji. "Novel probiotics: Their
effects on growth performance, gut
development, microbial community and
activity of broiler chickens", Animal Nutrition,
2015

Publication

T

jurnalpeternakan.unisla.ac.id

Internet Source

T

Jitendra K. Malik, Abul H. Ahmad, Starling
Kalpana, Atul Prakash, Ramesh C. Gupta.
"Synbiotics", Elsevier BV, 2016

Publication

RN
o

T

www.veterinaryworld.org

Internet Source

—_—
—

T

Submitted to University of Pretoria
Student Paper

—_
N

T

doaj.org

Internet Source

—
w

T

eprints.undip.ac.id

Internet Source

B

T

Exclude quotes On Exclude matches <1%

Exclude bibliography On



THE EFFECT OF NATURAL ADDITIVES ON MICROBIOTA AND
BODY WEIGHT ON BROILER CHICKEN

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




