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ABSTRAK

Glukomanan tersusun dari D-glukosa dan D-manosa dengan ikatan -1,4. Unggas tidak memiliki
enzim untuk memecah ikatan B sehingga glukomanan porang (Amorphophallus onchophyllus) dapat
menjadi kandidat prebiotik untuk unggas. Penelitian ini bertujuan untuk mengetahui pengaruh gluko-
manan porang terhadap komposisi bakteri sekum (kemiripan, keragaman, pengelompokan bakteri)
menggunakan metode Terminal Restriction Fragment Length Polymorphisms dan performan
(pertambahan bobot badan, konsumsi pakan, konversi pakan) ayam broiler. Sebanyak 180 ayam broiler
umur 1 hari dibagi menjadi 6 perlakuan dan 3 ulangan (masing-masing10 ekor) dengan rancangan acak
lengkap. Perlakuan yang diuji adalah PO (pakan basal), P1 (pakan basal + glukomanan porang 0,05%),
P2 (pakan basal + glukomanan porang 0,1%), P3 (pakan basal + glukomanan porang 0,15%), KJ
(pakan basal + glukomanan konjac komersial 0,1 %), dan KM (pakan komersial). Hasil menunjukkan
bahwa komposisi bakteri sekum perlakuan glukomanan porang memiliki kemiripan dengan perlakuan
glukomanan konjac dan pakan basal. Indeks diversitas dan jumlah spesies pada perlakuan glukomanan
porang lebih tinggi dibandingkan glukomanan konjac. Perlakuan prebiotik glukomanan memiliki
jumlah Lactobacillus yang lebih tinggi sedangkan jumlah Clostridium paling rendah diperoleh pada
perlakuan glukomanan porang 0,1%. Penambahan prebiotik glukomanan tidak memberikan efek
negatif terhadap performan broiler.

Kata Kunci: broiler, bakteri sekum, glukomanan porang, performan

ABSTRACT

Glucomannan is consisted of D-glucose and D-mannose with B-1.4 linkages. Poultry had no en-
zyme to digest B linkage so that porang (4dmorphophallus onchophyllus) glucomannan could be a prebi-
otic candidate. The study purposed to determine the effect of porang glucomannan on caecum bacterial
composition (similarity, diversity, grouping of bacteria) using Terminal Restriction Fragment Length
Polymorphisms method and performance (body weight gain, feed intake, feed conversion ratio) of
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broiler chickens. One hundred and eighty unsexed day old chicks (DOC) were divided into 6 treat-
ments and 3 replicates (10 birds each) using completely randomized design (CRD). The treatments
were PO (basal feed), P1 (basal feed + 0.05% porang glucomannan), P2 (basal feed + 0.1% porang glu-
comannan), P3 (basal feed + 0.15% porang glucomannan), KJ (basal feed + 0.1% commercial konjac
glucomannan), and KM (commercial feed). The results showed that caecal bacterial composition of
porang glucomannan treatment had similarity with konjac glucomannan and basal feed. Diversity index
and species number of porang glucomannan treatment was higher than konjac glucomannan. Gluco-
mannan prebiotics had higher Lactobacillus while the lowest Clostridium was obtained in 0.1% porang
glucomannan treatment. The inclusion of glucomannan prebiotics gave no negative effect on the per-

formance of broilers.

Keywords: broiler, caecum bacterial, porang glucomannan, performance

INTRODUCTION

Broiler chicken had short raising period,
high feed efficiency, rapid weight gain, and soft
meat product while the disadvantage was rela-
tively more sensitive to an infectious disease and
difficult to adapt. To overcome this condition,
farmers used antibiotics as the effects of living
condition, bad sanitary, and animal body weight
gain. Antibiotics overuse were done to be growth
promoters to increase the performance of broiler.
The use of antibiotics might reduce the microbial
amount in the gut that impacted more nutrient
availability for the host, appeared the risk con-
cerning the development of antimicrobial re-
sistance and transference of antibiotic resistance
genes from animal to human microflora, affected
on animal performance problems and increased
in the incidence of certain poultry diseases
(Sugiharto, 2016). The European Commission
banned feed antibiotics as growth promoters in
Januari 2006 (EC Regulation No. 1831/20031).
Indonesia also decided to ultimately prohibit an-
tibiotics as feed additive in January 2018
(Minister of Agriculture Regulation No. 14/
Permentan/Pk.350/5/2017).

Other feed additives are needed to change
antibiotics without threatened the performance
and the welfare of poultry. Prebiotic is the safe
alternative to be used. Prebiotics are non-
digestible feed ingredients that beneficially affect
the host by selectively altering the composition

and metabolism of the gut microbiota

(Huyghebaert et al., 2011; Das et al., 2012).
Nowadays, prebiotics are not only defined as
certain non-digestible carbohydrates such as
fructo-oligosaccharides (FOS),
oligosaccharides (GOS),

oligosaccharides (MOS), but also evolve other
candidates for example resistant starch (RS), lac-

galacto-
mannan-

tulose, and other sources that been considered as
potential prebiotics or least compounds that ex-
hibit some characteristics that was prebiotic-like
(Ricke et al., 2020).

Several studies has shown that glucoman-
nan has a prebiotic effect on experimental ani-
mals (Wu et al., 2014; Harmayani et al., 2014).
Glucomannan was composed of D-glucose mon-
omers and D-mannose with B-1.4 linkages. The
branching point is located on the C-3 on the main
chain, with a branching degree of about 8%.
Some acetyl units sticked in position C-6 on eve-
ry 9 to 19 sugar residues (Katsuraya et al., 2003).
Poultry do not have an enzyme that can digest 3
linkages so glucomannan was potentially as
prebiotic. Glucomannan can be extracted from
porang bulb. Glucomannan contained in porang
(Amorphophallus oncophyllus) is quite high 55%
dry weight (Koswara, 2013). Harmayani et al.
(2014) stated that porang glucomannan could
increase short chain fatty acids (SCFA), decreas-
es potential hydrogen (pH), and inhibits Escheri-
cia coli growth in rat caecum. Basmacioglu et al.
(2005) reported that the inclusion of esterified
glucomannan may improve the performance of
broiler chickens.
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Caecum is mostly placed by microbes and
a key region for undigested carbohydrate fer-
mentation bacteria to produce short chain fatty
acids or SCFAs (Stanley et al., 2015; Rychlik,
2020). Several bacteria in the caecum such as
Bacteroides and Blautia are involved in produc-
ing SCFAs and break down complex molecules
into simpler compounds which are essential to
the growth of host and gut microbiota (Lan ef al.,
2006; Kaakoush et al., 2014; Zhang et al., 2015).
Other studies clarified that acetic acid suppresses
gastric apoptosis and promotes mucin production
whereas butyrate is a source of energy that pro-
moted intestinal development and maintained the
integrity of the intestinal epithelial cells
(Jozefiak et al., 2004; Sun and O’Riordan, 2013;
Liu et al., 2017). Bacteroides and Faecalibacte-
rium are also involved in the health of chicken
by decreasing of regulatory T-cell expansion and
the stimulation of anti-inflammatory cytokine
production (Kaakoush et al., 2014). The microbi-
al community influences the structure and func-
tion of the intestine through their metabolites, the
SCFAs, which have been essential for appropri-
ate intestinal physiology and the health of gut
and finally affects on performance of chickens.
Porang glucomannan is expected to suppress the
growth of pathogenic bacteria and promotes the
growth of beneficial bacteria in the digestive
tract especially caecum so performance of broiler
chickens may be improved. The study aimed to
determine the supplementation effect of porang
glucomannan (Amorphophallus onchophyllus)
compared to konjac glucomannan and commer-
cial feed on caecum bacterial composition using
terminal restriction fragment length polymor-
phisms (T-RFLP) method related to performance
of broiler chickens.

MATERIALS AND METHODS

The study used 180 unsexed DOC broiler
strain New Lohmann from PT. Japfa Comfeed.
Porang glucomannan (4Amorphophallus oncho-
phyllus) was prepared from porang flour accord-
ing to the method of Harmayani et al. (2014) at
Faculty of Agricultural Technology, Universitas

Gadjah Mada, Yogyakarta, Indonesia. Porang
flour was mixed with aquadest (50 mL/g flour)
and alumunium sulphate (10% w/w) for 3
minutes, heated 55°C for 1.5 hour until colloid
was formed. Colloid was centrifuged at 3000 rpm
for 15 minutes and supernatant was obtained.
Supernatant was soaked 25°C for 15 minutes with
95% ethanol (25 mL/g flour) and filtered to get
wet glucomannan. Drying, grinding, and shieving
was done to obtain glucomannan flour. Konjac
glucomannan was bought from Pyson Co., Ltd.,
China. The study used single phase feeding. Ba-
sal feed was formulated by the researchers in the
form of mash and consisted of yellow corn, soy-
bean meal, meat bone meal, poultry meat meal,
rice bran, premix, calcium carbonate (CaCOs),
dicalcium phosphate, L-lysine, and DL-
methionine (Table 1). Commercial feed in crum-
ble form (Table 2) was obtained from feed mill
company PT. Charoen Pokphand as commercial
(KM) treatment was consisted of corn, rice bran,
soybean meal, meat bone meal, pollard, canola,
calcium, phosphorus, vitamin, trace mineral, and
antioxidant. The chemical reagents were stool
DNA isolation kit Favorgen, forward primer 27F
universal FAM (5! AGA GTT TGA TGG CTC
AG-3!), reverse primer 1492R (5! GGT TAC
CTT GTA CGA CTT-3!), gotaq green master
mix Promega, and restriction enzyme Haelll.
Broiler chickens were raised until 35 days
of age. A completely randomized design with 6
treatments and 3 replications (10 birds each) was
arranged in the present study. The treatments ap-
plied were PO (basal feed) as negative control, P1
(basal feed + 0.05% porang glucomannan), P2
(basal feed + 0.1% porang glucomannan), P3
(basal feed + 0.15% porang glucomannan), KJ
(basal feed + 0.1% commercial konjac glucoman-
nan) as 1 positive control, and KM (commercial
feed) as 2™ positive control. Porang glucoman-
nan was given every morning by mixing with a
small amount of feed according to the treatment
level in order to ensure that porang glucomannan
totally consumed. Fed and drinking water were
provided ad libitum. Body weight gain (BWG)
was measured as final weight minus initial
weight. Feed intake (FI) was reported by cumula-
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Table 1. Composition and Nutritional Content of Basal Feed

Feedstuff Composition (%)

Yellow corn 54.00
Rice bran 14.20
Soy bean meal 18.00
Meat bone meal 5.75
Poultry meat meal 6.75
Dicalcium phosphate 0.50
L-Lysine 0.10
DL-Methionine 0.20
Calcium Carbonate 0.25
Premix ¥ 0.25
Total 100.00
Nutritional content (%)

Metabolizable energy (kkal/kg) ? 2,965.69
Crude protein " 21.33
Ether extract 4.68
Crude fiber ! 4.45
Methionine ¥ 0.55
Lysine * 1.16
Calcium " 1.03
Total phosphorus " 0.71

YResult of proximate analysis; “Calculated using the formula of Bolton (1967): 40.81 (0.87
(crude protein + 2.25 ether extract + nitrogen free extract) + 2.5); YBased on the Table of
National Research Council (1994); “Supplied per kilogram of diet: Vitamin A 1,250,000 IU,
Vitamin D3 250,000 IU, Vitamin E 1,000 mg, Vitamin K3 200 mg, Vitamin B1 200 mg,
Vitamin B2 400 mg, Vitamin B6 100 mg, Vitamin B12 1,200 mg, Vitamin C 4,000 mg,
Niacin 400 mg, Ca-d-pantothenate 20 mg, Biotin 20 mg, L-Arginine 1,000 mg, L-Threonine
1,500 mg, DL-Methionine 5,000 mg, L-Lysine 12,500 mg, Choline 2,000 mg, Folic Acid 50
mg, Zinc 7,000 mg, Ferros 3,000 mg, Manganese 6,000 mg, Copper 500 mg, lodida 20 mg,
Selenium 20 mg, Cobalt 20 mg, and Antioxidant plus carrier 1 mg.

tive collections during 35 days. Feed conversion
ratio (FCR) was got by dividing feed intake with
the body weight gain. Three broilers for each
treatment with totally 18 birds were randomly
slaughtered in the 35™ day. Caecum digesta were
expelled immediately and put into sterile jar for
analysis of bacterial composition with T-RFLP
method.

Terminal restriction fragment length poly-
morphisms analysis was begun with amplifica-
tion of isolated DNA using PCR with a formula-
tion of 12.5 puL Gotaq Green Mix, 1 pL forward
primer (27F FAM), 1 uL reverse primer
(1492R), 1 pL DNA sample (250ng), and 9.5 pL
nuclease free water. The PCR phase included
initial denaturation 95°C for 5 minutes, subse-

quent denaturation 95°C for 30 seconds, anneal-
ing 50°C for 30 seconds, extension 72°C for 2
minutes, final extension 72°C for 10 minutes, and
35 total cycles. The PCR product was digested
with restriction enzyme Haelll with a formula-
tion of 2.5 uL buffer R 10x, 20 uLL PCR product,
2 pL restriction enzyme, and 0.5 pL nuclease
free water. The incubation was carried out at
37°C for 3 hours. The fragments of the digested
product were sent to 1% Base for analysis. Analy-
sis Data of T-RFLP from 1% Base were per-
formed using Peak Scanner v1.0 to determine
fragment profile of each sample, NTSYSPc v2.1
for similarity in the form of dendrogram, diversi-
ty index function Shannon-Weiner and Shimpson
for diversity and relative abundance/ frequency
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distribution, and web based program MICA III
with database RDP 16S bacterial for bacterial
group analysis.

RESULTS AND DISCUSSION

Similarity of Caecum Bacterial Composition

Similarity of caecum bacterial composi-
tion in all treatments were presented in Figure 1.
Similarity of caecum bacterial composition of
porang glucomannan 0.05% replication 2 (P1.2)
and 0.1% replication 3 (P2.3) were the highest at
0.97. Porang glucomannan 0.15% had closeness
to konjac glucomannan. Caecum bacterial com-
position of basal feed treatment (P0) was similar
with porang glucomannan 0.1% (P2). Konjac
glucomannan was closely related to commercial
feed (KM). Konjac glucomannan (KJ) also had
similarity with porang glucomannan. Similarity
of caecum bacterial in basal feed replication 2
(P0.2) was the lowest.

Dendrogram of similarity in bacterial
composition based on the TRF profile resulting

from restriction enzyme Haelll were presented in
Figure 1. The results showed that the similarity
of porang glucomannan 0.05% of replication 2
(P1.2) and 0.1% of replication 3 (P2.3) the high-
est was 0.97. It meant that the caecum bacterial
composition of broiler chickens which were giv-
en porang glucomannan 0.05% had a close rela-
tionship with the composition of the bacterium of
broiler caecum chickens which were given
porang glucomannan 0.1%. Porang glucomannan
0.15% showed a close relationship with gluco-
mannan konjac which could be seen in the treat-
ment groups P3.1, P3.2 and KJ.1, KJ.3. The simi-
larity of basal feed (P0) treatment was closer to
0.1% porang glucomannan (P2). Glucomannan
konjac had closeness to commercial feed (KM).
It was shown in dendrogram KJ.3 and KM.2 with
similarity of 0.97. The results indicated that the
bacterial composition in konjac glucomannan
(KJ) was similar to the bacterial composition in
commercial feed (KM). Glucomannan konjac
(KJ) also closely related with porang glucoman-
nan. The similarity of the caecum bacteria in the

B3l

P32

KM1

P02

=
b
(=]
o |
=
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Figure 1. Similarity dendrogram of caecum bacterial composition with terminal restriction length fragment poly-
morphism method restricted by Haelll enzyme. Note: P0.1: PO replication 1; P0.2: PO replication 2; P0.3: PO rep-
lication 3; P1.1: P1 replication 1; P1.2: P1 replication 2; P1.3: P1 replication 3; P2.1: P2 replication 1; P2.2: P2
replication 2; P2.3: P1 replication 3; P3.1: P3 replication 1; P3.2: P1 replication 2; P3.3: P3 replication 3; KJ.1:
K1 replication 1; KJ.2: KJ replication 2; KJ.3: KJ replication 3; KM.1: KM replication 1; KM.2: KM replication

2; KM.3: KM replication 3.
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Table 2. Chemical Composition of Broiler Commercial Feed

Nutritional contents Composition
Water content (%) Max 13
Crude protein (%) 21.5-23.8
Ether extract (%) Min 5.0
Crude fiber (%) Max 5.0
Ash (%) Max 7.0
Calcium (%) Min 0.9
Phosphorus (%) Min 0.6
Metabolizable energy (kkal/kg) 3,025 -3,125

Source: PT Charoen Pokhpand

replicate basal feed 2 (P0.2) was the lowest.

Diversity of Caecum Bacterial Composition

Diversity index of caecum bacterial com-
position for all treatments were included in the
category of moderate diversity (Table 3). Porang
glucomannan 0.05% replication 3 (P1) had the
highest diversity index (1.88) compared with
other porang glucomannan level. It showed that
the diversity of species in the addition of 0.05%
porang glucomannan in the feed could increase
the type and number of species. Basal diet (P0)
showed the highest diversity index and number
of species each 2.10 and 12.

The Shannon Wiener and Shimpson Di-
versity Index was used to describe variety of or-
ganisms. According to Bibi and Ali (2013), the
Shannon Wiener and Shimpson Diversity Index
estimated the evenness and richness of species in
a composition of microbes. Shannon—Wiener
Index (H') primarily reflects evenness relative to
richness (>3:1) (Strong, 2016). The greater value
indicated more abundant and diverse species in

the bacterial composition.

Grouping of Caecum Bacterial Composition
Grouping of caecum bacterial composition
were shown in Figure 2. Porang glucomannan
0.05% (P1) had bacterial composition Lactoba-
cillus, Clostridium, Uncultured Rumen Bacte-
rium, Bacteroides, Uncultured Bacterium,
Brachybacterium, Butyrivibrio, Corynebacte-
rium, Bifidobacterium, and unidentified. Porang
glucomannan 0.1% (P2) consisted of Lactobacil-
lus, Clostridium, Bacteroides, Uncultured Ru-
men Bacterium, Uncultured Bacterium, Butyr-
ivibrio, Enterococcus, Uncultured Beta Proteo-
bacterium, Bacillus, and unidentified. Bacterial
composition of 0.15% porang glucomannan (P3)
treatment were Lactobacillus, Clostridium, Bac-
teroides, Uncultured Rumen Bacterium, Uncul-
tured Bacterium, Uncultured Beta Proteobacte-
rium, and unidentified. Basal feed (P0) had Lac-
tobacillus, Clostridium, Uncultured Rumen Bac-
terium, Uncultured Bacterium, Uncultured Beta

Proteobacterium, Uncultured Alpha Proteobac-

Table 3. Shannon Wiener dan Shimpson diversity index of caecum bacterial composition
with terminal restriction length fragment polymorphism method restricted by Haelll enzyme

Treatment S H
Basal feed (PO) 12 2.10
Porang glucomannan 0.05 % (P1) 8 1.88
Porang glucomannan 0.1 % (P2) 7 1.83
Porang glucomannan 0.15 % (P3) 7 1.56
Konjac glucomannan (KJ) 7 1.39
Commercial feed (KM) 6 1.60

Note: “Number of species; b)Diversity index: H<l=low, 1<H<3=moderate, H>3=high.

192 J. Indonesian Trop.Anim.Agric. 46(3):187-198, September 2021



terium, Enterobacteriaceae Bacterium, Uncul-
tured Bacillus, Uncultured Alkalinindiges, Staph-
ylococcus, and unidentified. Bacterial composi-
tion of Konjac glucomannan (KJ) treatment con-
sisted of Lactobacillus, Clostridium, Uncultured
Rumen Bacterium, Uncultured Streptococcus,
Bacillus, and unidentified. While composition of
bacterial in commercial feed (KM) were Lacto-
bacillus, Clostridium, Uncultured Rumen Bacte-
rium, Uncultured Bacterium, uncultured Bacteri-
oidetes, Ruminococcus, and unidentified.
Caecum was the habitat mostly placed by
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microbes and had a higher bacterial diversity
than the upper digestive tract around 10'° CFU
per gram and approximately 1000 different spe-
cies (Rychlik, 2020). Caecum was a key region
for undigested carbohydrate fermentation bacte-
ria and a major site for colonization of pathogens
(Stanley et al., 2015). Research by Gong et al.
(2007), caecum was mainly inhabited by the ge-
nus Clostridia followed by Lactobacillus and
Ruminococcus. Clostridium and Lactobacillus
were present in all treatments. At the species lev-
el, amount of L. crispatus, L. johnsonii, L. sali-

= Uncultured Alkanindiges

& Ruminococcus
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® uncultured Bacillus

B Staphylococcus

ri Enterobacteriaceae
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W uncultured alpha

proteobacterium
W uncultured Streptococcus
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proteobacterium

&' Enterococcus
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% Bifidobacterium
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‘= uncultured bacterium

m Butyrivibrio

# Brachybacterium

11 unidentified
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bacterium

"= Bacteroides

it Clostridium

R Lactobacillus

Figure 2. Grouping of caecum bacterial composition with terminal restriction length fragment
polymorphism method restricted by Haelll enzyme. Note: PO (basal feed), P1 (0.05% porang
glucomannan), P2 (0.1% porang glucomannan), P3 (0.15% porang glucomannan), KJ (0.1% commercial

konjac glucomannan), and KM (commercial feed).
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varius, and L. reuteri was 40% of the caecum
microbiota (Stanley et al., 2015). The results
showed that the Lactobacillus bacteria in the
broiler caecum of all treatments were in the
range of 35-56% (Figure 2). Supplementation of
0.05% porang glucomannan (P1) in broiler
chicken feeds showed higher percentage of Lac-
tobacillus compared with 0.1% porang gluco-
mannan (P2), 0.15% porang glucomannan (P3),
basal feed (P0O) and commercial feed (KM).
While the addition of konjac glucomannan had
the highest percentage of Lactobacillus. In addi-
tion to Lactobacillus, other lactic acid bacteria
which were predicted to be present in porang
glucomannan treatment but not in other treat-
ments were Bifidobacterium and Enterococcus.
Bacteria of Enterococcaceae had been reported
in caecum microbiota (Yin et al., 2010). Entero-
coccus was obtained in the treatment of 0.1%
porang glucomannan (P2) and Bifidobacterium
in 0.05% porang glucomannan (P1). Uncultured
Streptococcus and Bacillus were obtained in the
glucomannan konjac (KJ) treatment.

The only bacterium predicted to exist in
basal feed was Enterobacteriaceae Bacterium.
Bacteroides was only presented in the porang
glucomannan treatments (Figure 2). Commercial
feed had uncultured Bacterioidetes. Oakley et al.
(2014) stated that Enterobacteriaceae and Bac-
teroidaceae were also found in the caecum of
broiler chicken. Caecum was a fermentation or-
gan of chicken to produce the highest SCFAs
such as acetic, propionic, and butyric acid than
duodenum, jejunum, and ileum which played an

important role in animal health (Liao et al.,
2020). Butyrivibrio bacteria belonging to cellulo-
Iytic bacteria was only obtained in the treatment
of porang glucomannan. The cellulolytic bacte-
ria, Butyrivibrio, was obtained on porang gluco-
mannan 0.05% and 0.1%. The bacteria was not
found on other treatments except porang gluco-
mannan. This bacteria was included in the phy-
lum Firmicutes and involved in the fermentation
process of the caecum to produce butyric acid
(Eeckhaut et al., 2011).

Lactobacillus, Clostridium, Uncultured
Rumen Bacterium, and unidentified bacteria ex-
isted in all treatments. Lactobacillus in porang
glucomannan 0.05% (P1) showed a percentage
increasing compared with basal feed and com-
mercial feed treatments but decreasing compared
with conjac glucomannan. However, other lactic
acid bacteria were found in porang glucomannan
whereas in other treatments none such as
Bifidobacterium existed in porang glucomannan
0.05% (P1). This indicated that the inclusion of
porang glucomannan could increase the number
and type of beneficial bacteria in the digestive
tract such as Lactobacillus and Bifidobacterium.
Abdel-Raheem et al. (2012) stated that giving
Mannan-oligosaccharides (MOS) could improve
Lactobacilli in broiler 42 days. Xylooligosaccha-
ride (XOS) had also been investigated in chick-
ens to increase the proportion of Lactobacillus in
caecum (Pourabedin et al., 2015). According to
Nabizadeh (2012), addition of inulin in the diet
raised the amount of Bifidobacteria in broiler
chickens significantly. Putri et al. (2017) said

Table 4. Performance of Broiler Chickens in Experimental Treatments

Parameters Treatments
PO P1 P2 P3 KJ KM
BWG (g/bird) 1,445.12° 1,497.44° 1,522.85" 1,468.74° 1,460.75°  2,014.50°
FI (g/bird) 2,449.06°  2,396.49°  2,503.74°  2,409.76°  2,508.61°  2,683.58"
FCR 1.69° 1.61° 1.65° 1.64° 1.72° 1.33°

PO (basal feed), P1 (0.05% porang glucomannan), P2 (0.1% porang glucomannan), P3 (0.15% porang
glucomannan), KJ (0.1% commercial konjac glucomannan), and KM (commercial feed). ** Mean values
in the same row with different superscript differ significantly (P<0.05).
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that MOS prebiotic triggered the number of lac-
tid acid bacteria in broiler during 28 days old.
Perdinan et al. (2019) also stated that porang
glucomannan increased lactid acid bacteria in
broiler chickens.

The percentage of Clostridium in porang
glucomannan treatments was lower than other
treatments. It was in accordance with Kim et al.
(2011) which stated that giving prebiotic 0.25%
FOS and 0.05% MOS in broiler could decrease
population of Clostridium perfringens and Esch-
erichia coli and increase Lactobacilli. Park et al.
(2015) said that Salmonella, Escherichia coli,
and Clostridium perfringens were bacteria that
could infect chicken’s digestive tract. Perdinan
et al. (2019) also stated that porang glucoman-
nan decreased coliform in 35 days old of broiler.

The source of diet composition and rear-
ing system influenced the bacteria in the gut
(Visscher et al., 2017, Hou et al., 2020). The
study used different diet composition source but
same rearing system and similar nutritional con-
tent between basal feed and commercial feed.
Drew et al. (2004) and Vissher et al. (2017) re-
ported different source of protein in feed affect-
ed on population of Clostridium perfringens and
Campylobacter spp. in the caecum of broiler
because the amount and kind of amino acids de-
termined growth of the bacteria although the
diets had same protein level. Ravangard et al.
(2017) used step down protein in their research
and stated that caecum bacterial counts, Lacto-
bacillus and Escherichia coli counts, were sig-
nificantly not influenced by different nutritional
content but only affected by inclusion of feed
additive. In line with this study, the difference in
the composition of the caecum microbiota might
be caused by the addition of feed additive be-
tween control and prebiotics treatments while
diet composition source of feed between basal
and commercial feed.

Performance

This study used single phase feeding.
Dawood and Mohammed (2015) proved that
single phase feeding could improve performance
of broilers such as final body weight, total body

weight gain, and feed conversion ratio compared
to two or three diets phase feeding. Another
statement said that the use of single phase feed-
ing in broiler might just be a solution to the prob-
lem of feed cost in chicken production and sim-
plify to be adopted and practiced by the people
who could not afford commercially manufac-
tured feed for their birds (Muhammad et al.,
2016).

Performance data was presented in Table
4. The results showed that treatments of PO, P1,
P2, P3, and KJ were significantly different
(P<0.05) than KM on body weight gain, feed
intake, and feed conversion ratio of broiler
chickens. Body weight gain and feed intake of
broilers supplemented with prebiotics and con-
trol were lower than commercial feed. Prebiotics
and control treatments had higher FCR compared
to commercial feed. Basal feed and commercial
feed had similar nutritional contents but the form
of feed was different between mash and crumble.
Form of feed influenced performance of broiler.
This study was in agreement with the findings of
Al-Nasrawi (2016) and Kuleile and Molapo
(2019) that broilers given with crumble feed
could improve performance on BWG, FI, and
FCR than mash feed because crumble increased
available dietary energy for BWG, which im-
proved feed efficiency by reducing the time
spent eating and increasing the time spent rest-
ing. Additionally, the higher growth rate of birds
fed crumble diet was accompanied by reduction
in energy release during feed consumption that
allowed for an increase in productive energy val-
ue of the diet, thus providing more calories in
growing birds.

There was no significant difference on
performance between prebiotics (P1, P2, P3, KJ)
and control (P0). The result was supported by
Sarangi et al. (2016) that the inclusion of prebi-
otic MOS in broiler had no significant effect on
body weight gain. Elrayeh and Yildiz (2012) also
proved that prebiotics inulin and B-glucan did
not impact on FI and FCR. In this study, broilers
were fed with same nutritional contents and form
of feed between prebiotics and control treat-
ments. Supported by Utami and Wahyono (2019)
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that performance of broilers supplemented with
feed additives were not significantly different
because the diet composition had same protein
and energy of feed. Falaki et al. (2011) also re-
ported that feed additives might impact in unfa-
vorable management or environmental condi-
tions.

CONCLUSION

Treatments of glucomannan porang and
konjac could increase Lactobacillus compared to
control and commercial feed. The lowest Clos-
tridium was obtained in 0.1% porang glucoman-
nan treatment. The inclusion of glucomannan
prebiotics had no negative effect on performance
of broilers.
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