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ABSTRACT

The purpose of this study was to examine the use of Amorphophallus companulatus (AC) tuber flour in feed on
the weight and length of the digestive organs of super-native chickens. This research was conducted for 8 weeks.
The experimental design used was a completely randomized design (CRD) with 4 treatments and 5 replications
(PO = feed without AC tuber flour, P1 = feed containing 5% AC tuber flour, P2 = feed containing AC tuber flour
7.5%, and P3 = feed containing 10% AC tuber flour). The results showed that the use of AC tuber flour in the
super free-range chicken feed had a very significant effect (P<0.01) on the weight and length of the small intestine
and significantly (P<0.05) on pancreatic weight, but had no effect (P>0 .05) against gizzard. It was concluded that
AC bulbs could be used up to 10% in super-free-range chicken feed. the use of AC tuber flour as much as 7.5%
in super free-range chicken feed resulted in the highest intestinal weight, intestinal length, and pancreas weight.
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INTRODUCTION

Corn is the main source of energy for
poultry. Fifty-one percent of the national corn is
intended for the needs of the feed (Swastika et al.,
2011), and for the domestic needs, corn is
imported from other countries. The gap in
production and demand for corn will have an
impact on the price of animal feed which is likely
to increase because it is necessary to find
alternative feed for energy sources. The tubers of
Amorphophallus campanulatus (AC) are one of
the alternative energy sources for poultry feed.

Amorphophallus campanulatus is a type
of tuber, which grows wild, or is not cultivated.
Tuber of AC contains gross energy 3570.60
kcal/kg, crude protein 7.33%, crude fiber 10.18%,
and crude fat by 1.4% (Koni et al.,, 2015),
phosphorus-34 mg/100 g, and calcium 50 mg/100
g (Ravi et al., 2009). In addition as a source of
energy, tubers of Amorphophallus contain
glucomannan. Glucomannan extracted from
amorphophallus serves as a prebiotic so it can
improve the digestive system and improve the
performance of the chicken (Perdinan et al.,
2019).

A healthy gastrointestinal tract is
characterized by the development of the weight

and length of the gastrointestinal tract, as well as
the development of the villi are optimal so that it
can optimize the absorption of the nutrients that
will help increase the live weight of chicken
(Pertiwi et al., 2017). Information on utilization of
flour AC (Amorphophallus campanulatus ) in the
feed super chicken has not been done because it is
then carried out this study to assess the weight and
length of the digestive organs chicken super that
give feed containing air conditioning tubers.

MATERIALS AND METHODS

Feeding Experiment

The  tubers of  Amorphophallus
companulatus (AC) were taken from Manamas
Village, Naibenu District, North Central Timor
Regency, East Nusa Tenggara (NTT). AC tubers
were washed with clean water to remove dirt from
the tuber skin then sliced with a thickness of 2 cm
and dried in the sun for 2-3 days. The dried tubers
were ground with a disk mill with a sieve size of
1.5 mm. Then AC tuber flour is mixed with other
feed ingredients such as yellow corn, fine bran,
vegetable oil, fish meal, soybean meal, dicalcium
phosphate, limestone, vitamin, and mineral
premix. The nutrient content of the ingredients for
the ration is shown in Table 1.
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Table 1. Nutrient contents of raw materials of the rations

Nutrients content of ingredients

The raw material EM (Kcallkg)  CP (%)  CF(%)  EE(%)  Ca(%) (OF/; )
Yellow corn* 3370 8.6 2.6 2 0.02 0.1
Tuber AC flour 3570.6** 7.33%* 10.18** 1.40** 0.05%** 0.034***
Bran smooth” 1630 8.0 0.4 12 0.12 0.21
Vegetable oil” 9000 0 0 0 0 0
Soy bean meal” 2230 44 0 0 0.29 0.27
Fish meal” 1936 39.05 8.8 5.63 1.76 1.32
Dicalcium phosphate” 0 0 0 0 22 18.7
Limestone” 0 0 0 0 39.4 0.09

Source: * NRC (1994); **(Koni et al. 2015); ***Ravi et al. (2009)

The feed was formulated with a crude
protein content of 21.58 - 21.90% and metabolic
energy of 3001.39 - 3015.43 Kcal/kg according to
the needs of the super-free-range chicken in the
starter phase according to the opinion (Sartika,
2016). All feed ingredients were weighed
according to the formulation and mixed until

homogeneous. A homogeneous feed mixture was
set, pellets were made using a pelletizer machine,
then the pellets were dried in the sun to dry for a
day. The dried pellets were then molded into
granules using a crumbling machine. The
complete nutrient composition and formulation of
the treatment feed are presented in Table 2.

Table 2. The formulation and nutrient content of feed treatment

Treatment (%)

Raw material PO 1 P2 P3
Yellow corn 50.45 45.00 42.50 40.00
Tuber AC flour - 5.00 7.50 10.00
Rice bran refined 5.00 5.50 4.70 5.00
Vegetable Oil (Lavenia) 5.00 5.00 5.00 5.00
Fish meal 10.00 10.00 10.00 10.00
Soybean meal 25.70 25.65 26.45 26.15
DL-Metheonine 0.30 0.30 0.30 0.30
L-Lysine HCI 0.60 0.60 0.60 0.60
Dicalcium phosphate 2.40 2.40 2.40 2.40
NaCl (salt) 0.25 0.25 0.25 0.25
Vitamin mineral premix 0.30 0.30 0.30 0.30
Total 100 100 100 100
Nutrient content of the feed treatment

ME (Kcal/kg)* 3015.43 3001.39 3010.09 3013.31
Crude Protein (%)** 21.83 21.58 21.90 21.72
Crude Fat (%)*** 4.71 4.66 4.53 4.46
Crude Fiber (%)*** 7.63 7.10 6.43 5.90
Ca (%)** 1.11 1.15 1.21 1.11
P (%)** 0.71 0.88 0.84 0.73

Description PO= Feed without AC tuber flour (control), P1= Feed with AC tuber flour 5%, P2= Feed with AC
tuber flour to 7.5%, P3= Feed with AC tuber flour 10%.
* The results of the calculation, ** the Results of the laboratory analysis of chemical and feed Animal
Husbandry, UNHAS. *** The results of the laboratory analysis nutrition and feed, Politani Kupang.

Chicken Experiment

Five (5) replications, each using 7
chickens. Feed and drinking water provided add
libitum. Day old chicken of Supertype JOPER
(Jowo Super) SRF produced by CV. Sumber
Rejeki Farm (Kediri) has as many as 200 heads
(male and female) with an average weight of
55.37 g/head. At the age of 8 days, 140 chickens

were taken with an average weight of 96.26
g/head and randomly assigned to four feed
treatments with 5 replications, each replicates
using 7 chickens. Feed and drinking water were
given ad libitum.

Data Collecting
At the end of the study, 2 chickens were
taken from each experimental unit whose body
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weight was close to the average body weight of
the treatment group to be slaughtered and data on
their digestive organs were taken. Slaughter was
carried out at week 8. Chickens must be fasted for
8 hours before being slaughtered. The slaughtered
chicken is cleaned and put into hot water with a
temperature of 60-70°C, then separated from the
carcass and non-carcass (feather, blood, digestive
organs). The digestive organs are separated into
several parts such as the Gizzard, the small
intestine, and the pancreas. Weighing the
digestive organs that have been separated using a
digital scale with a capacity of 3000 g. The length
of the small intestine was measured using a
measuring tape (cm).

Research Design

This study used a completely randomized
design (CRD) with four treatments with five
replications, in each replication consisting of
seven chickens. The treatments in this study were
as follows.
PO: Without AC tuber flour (control)
P1: 5% AC tuber flour
P2: 7.5% AC tuber flour
P3: 10% AC tuber flour

Variable Observations and Data Analysis
Variable observations included the length
of the small intestine obtained by measurement
using a tape measure, and weight data of the
digestive organs, namely in the small intestine, the
pancreas, and gizzard obtained through weighing
(Pertiwi et al., 2017). The data obtained were
analyzed using analysis of variance (ANOVA)
and if there was an effect, it was continued with
Duncan's Multiple Range Test (Gasperz 2006).

RESULTS AND DISCUSSION

Weight of Small Intestine

The weight of the small intestine in this
study ranged from 29.92 to 52.80 g or a relative
weight of 4.6 to 6.2%. Higher than the research of
Ermawati et al. (2019) which stated that the
relative weight of the small intestine in super
native chickens given fermented papaya leaves
ranged from 3.19 to 3.70%. Based on the analysis
of variance, the use of AC tubers in the feed had a
very significant effect (P < 0.01) on the weight of
the small intestine of super-free-range chicken. It
was seen that the average weight of the small
intestine in chickens fed with feed containing AC
tubers was higher than the treatment without AC
tubers.

This is probably because AC tubers
contain glucomannan which can function as a
prebiotic so that non-pathogenic microorganisms
in the digestive tract can develop properly because
they get nutrients in the form of glucomannan, and
a good balance of microorganisms in the digestive
tract is guaranteed which in turn increases nutrient
absorption. Ricky et al. (2020) stated that
prebiotics is undigested carbohydrates such as
fructooligosaccharides (FOS),
galactooligosaccharides (GOS), and mannan-
oligosaccharides (MOS). Amorphophallus tubers
contain glucomannan which can be used as a
prebiotic and has a good effect on the growth of
broiler chickens (Perdinan et al., 2019). Mangisah
et al. (2018) stated that the administration of a
synbiotic (a mixture of Lactobacillus casei and
glucomannan) glucomannan from
Amorphophallus plants can increase the length of
the small intestine in ducks.

Table 3. The use of AC tuber starch in the feed on the weight and length of the small intestine, the
weight of the gizzard and pancreas super chicken

The parameters of the Treatment P-Value
PO PL P2 P3

weightsofthe small 59 9945445 43.10:5.20°  52.8040.49°  46.12:4.34% 0,000
intestine (g)

Length of the small 1124847 1143+1732° 14050¢17.96° 118.10¢619° 0016
intestine (cm)

Weight of gizzard (g) ~ 39.08+11.02  40.388.37  41.30+2.37  36.42+4.70 0.747
Weight of the pancreas 1 gg 40970 2.9640.39° 2526041  208+0.75 0,044

()

Description: the average + SD standard deviation, *°€ superscripts in the same row indicate a significant difference

(P<0.05)
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The treatment using AC tubers at the level
of 7.5% in the feed resulted in the highest small
intestine weight. AC tubers contain glucomannan
which functions as a prebiotic, and this prebiotic
causes a good balance of microorganisms in the
digestive tract so that nutrient absorption is higher
and has a positive effect on body weight. Kim et
al. (2011) stated that administration of 0.05%
mannan oligosaccharides increased the population
of Lactobacillus and suppressed the population of
pathogenic bacteria such as Escherichia coli and
Clostridium perfringens in the ileum and
ultimately resulted in higher body weight in
broiler chickens. The weight of the small intestine
in this study was by bodyweight, the lower the
body weight, the lower the intestinal weight, the
body weight in each treatment PO, P1, P2, and P3
was 655.1+89.17, 784.9+73,41, 859.2+40.16, and
809.0+62.04 g. This statement is supported by
Amrullah (2016) that the length and weight of
various parts of the digestive tract were influenced
by live weight.

Length of Small Intestine

The length of the small intestine in this
study ranged from 112-140.5 cm. Kim et al.
(2011) stated that the administration of prebiotic
mannan oligosaccharides resulted in a broiler
chicken intestine length of 177.12 cm and a
bodyweight of 2837 g/head. This difference is due
to differences in body weight. Yang et al. (2013)
stated that the higher the live weight, the longer
the small intestine.

Based on the analysis of variance, the
level of AC tuber administration had a very
significant effect (P<0.01) on the length of the
small intestine. This is because AC tubers contain
glucomannan which functions as a prebiotic and
affects the increase in the population of good
microorganisms in the digestive tract so that the
absorbed nutrients were higher. The length of the
intestine was getting higher so that the area for
nutrient absorption was wider and ultimately
resulted in higher body weight. Body weights
were 655.1+89.17, 784.9+73.41, 859.2+40.16,
and 809.0+62.04 g, respectively, in treatments PO,
P1, P2, and P3. Houshmand et al. (2012) stated
that the length of the small intestine in broiler
chickens given prebiotics was higher than without
prebiotics, namely 187 + 4.5, and 186 * 6.0,
respectively. Ibrahim, (2008); Yang et al. (2013)
stated that the length of the small intestine is
positively correlated with body weight, the higher
the body weight, the longer the small intestine.

In the P3 treatment (7.5% AC tubers), the
length of the small intestine was significantly
higher (P<0.05) than the other treatments. This
was probably because the increase in body weight
and live weight of chickens in the feed treatment
at the AC tuber level was 7.5% higher than the
other treatments, namely 103.9 g/head/week and
859.2/head. The increase in the body weight and
live weight of chickens in this study was followed
by an increase in the length of the intestine. This
statement is supported by Menoh et al. (2018)
which state that if there was an increase in body
weight it will be followed by an increase in
intestinal length.

Weight of Gizzard

The weight of the gizzard in this study
was 36.42 - 41.38 g/head or relative weight of 4.5-
5.9%. The results of this study have a higher
gizzard weight than the results of the research by
Herlina and Ibrahim (2019) which reported that
the relative weight of the gizzard of super-free-
range chicken was 2.56 - 3.25%. Leke et al. (2019)
stated that the gizzard weight was 22.5-28.9
g/head in native chickens fed coconut oil in the
ration.

Based on the analysis of variance, it can
be seen that the provision of AC tubers had no
significant effect (P>0.05) on the weight of the
gizzard of super-free-range chickens. This is
because the performance of the gizzard in
breaking down or pulverizing the feed is relatively
the same in each treatment, besides that the form
of the feed is the same, namely crumble so it does
not affect the difference in the gizzard. The
increase in the weight of the gizzard is in line with
its performance, so the higher the performance,
the more the weight of the gizzard will increase,
and vice versa. Sumiati et al. (2003) stated that the
gizzard served to reduce the size of the feed
particles so that the harder the gizzard works, the
more it increased the weight of the gizzard. Leke
et al. (2019) stated that the particle size of the
gizzard affected the weight of the gizzard. The
average gizzard weight in this study was 36.42 —
41.30g.

Weights of Pancreas

The weight of the pancreas in this study
ranged from 1.68 to 2.96 g/head after being
compared with body weight, the relative weight of
the pancreas ranged from 0.26 to 0.38%. The
results of this study are almost the same as those
of Ermawati et al. (2019) that the relative weight
of the pancreas in super native chickens is 0.28-
0.35%.
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Based on the analysis of variance, the
provision of AC tubers in the feed had a
significant effect (P<0.05) on the pancreatic
weight of super native chickens. The content of
glucomannan which can function as a prebiotic
and has a positive effect on digestibility, and
enzymes that can be secreted from the pancreas in
the digestive tract of chickens can function
properly and the performance of the pancreas
increases so that the weight of the pancreas also
increases. Darmawan et al. (2019) stated that the
weight of the pancreas is influenced by the
performance of the pancreas in secreting digestive
enzymes. Treatment PO (without AC tubers) had
significantly lower pancreatic weight (P<0.05)
than other treatments using AC tubers. The weight
of the pancreas of the super-free-range chicken in
this study ranged from 1.68-2.96 g. Almost the
same as the results of the study of Leke et al.
(2019) in super-free-range chickens fed with a
basal diet with additional coconut oil, the pancreas
weight was between 2.20-2.40 g.

CONCLUSION

Based on the results of the study, it can be
concluded that the use of AC tuber flour as much
as 7.5% in super free-range chicken feed resulted
in the highest intestinal weight, intestinal length,
and pancreatic weight but the provision of AC
tubers did not affect the gizzard weight of super
free-range chickens.
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