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ABSTRACT

The use of probiotics and prebiotics together produces more beneficial
effect to the microflora ecosystem in the intestine of chicken. The primary
objective was to determine the carcass yield of the cross-bred native
chicken fed diet containing dahlia (Dahlia variabilis) tuber powder as a
resource of inulin combined with Lactobacillus sp. Animals used in this
study were 168 birds of 21 days old cross-bred native chickens randomly
allocated into six treatments with four replications. Data were analyzed as
a completely randomized design in a 2x3 factorial of 2 levels of prebiotics
and three levels of probiotics as the main effects. The treatments were 0.8%
of dahlia tuber powder without Lactobacillus sp. (E100); 0.8% dahlia
tuber powder combined with 1.2 mL of Lactobacillus sp. (108 CFU/mL)
(E101); 0.8% dahlia tuber powder combined with 2.4 mL of Lactobacillus
sp. (108 CFU/mL) (E102); 1.2% dahlia tuber powder without Lactobacillus
sp. (E200); 1.2% dahlia tuber powder combined with 1.2 mL of
Lactobacillus sp. (10 CFU/mL) (E201); 1.2% dahlia tuber powder
combined with 2.4 mL of Lactobacillus sp. (108 CFU/mL) (E202). The
feeding of dahlia tuber powder combined with Lactobacillus sp. showed no
significant effect (P>0.01) on the percentage of carcass weight, meat-bone
ratio, and percentage of carcass cut weight on cross-bred native chicken.
In conclusion, a feeding diet containing inulin derived from dahlia tuber
combined with Lactobacillus sp. was not affected on carcass yield of cross-
bred native chicken, although in previous studies, the same treatment could

improve the meat quality of cross-bred native chicken.
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INTRODUCTION

Based on data from BPS (2020), the native
chicken population from 2018 to 2020 continued
to increase. The population increased to 2.4% in
2020 compared to 2018. The increase in
population was also followed by consumption in
2015, which amounted to 0.626 kg per capita per
year to 0.782 kg per capita per year in 2020, but
this was not sufficient to meet the demands of the
market. Indonesian prefer to consume native
chicken meat over broiler chicken because of the
flavor. Crosses between native chickens and
laying breed chickens have been carried out in
Indonesia and are known as cross-bred native
chickens. Cross-bred native chickens can produce
meat whose aroma and taste are similar to young
free-range chickens at the same age, but their
growth is faster to reach slaughter weight. The
productivity of cross-bred native chickens can be
increased by using antibiotics. However,
antibiotics have been banned as growth promoters
in livestock because they have negative effects on
long-term use. According to Alloui et al. (2013),
the use of antibiotics as growth promoters can
cause resistance to pathogenic bacteria. Thus, the
use of prebiotics and probiotics is needed as an
alternative to antibiotics.

Probiotics are living microorganisms in
sufficient quantities that can affect the
composition and ecosystem of the microflora in
the digestion, which provides health benefits for
the host (Hill et al., 2014). Research by Awad et
al. (2009) showed that the use of Lactobacillus sp.
as a probiotic could improve the performance of
broiler chicken. The performance of probiotics
and endogenous bacteria in the gastrointestinal
tract can be improved by adding prebiotics to the
feed. The current definition of a prebiotic is a
selective substance that can produce certain
changes in the composition and activity of the
microflora of the gastrointestinal tract, which
provides benefits to the health of the host
(Valcheva and Levinus, 2016). Inulin is a very
potential source of prebiotics. Wong et al. (2013)
found that inulin is a prebiotic source of the
oligosaccharide group, which is superior to other
oligosaccharides in improving the performance of
Lactobacillus sp. World commercial inulin
production has so far been obtained from
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Jerusalem artichoke and chicory root, while in
Indonesia, inulin can be obtained from a dahlia,
gembili, banana weevil, and turubuk tubers
(Haryati, 2011; Mangunwidjaja et al., 2014).
Dahlia variabilis is a potential source of inulin in
Indonesia (Suthama et al., 2019). Based on Singh
et al. (2019), the dahlia tuber contained 14-20%
inulin.

The use of probiotics and prebiotics together
produces a more beneficial effect than partial use
(Fallah et al., 2013). The use of probiotics and
prebiotics together is expected to affect the
microflora ecosystem in the intestine, namely
increasing the number of beneficial bacteria,
which results in an increase in nutrient absorption
followed by the quality of the chicken carcass. The
aim of this work was, therefore, to determine the
carcass yield of the cross-bred native chicken fed
diet containing dahlia tuber powder as a resource
of inulin combined with Lactobacillus sp.

METHODS

This research was conducted simultaneously
with Abdurrahman et al. (2016a, 2016b). The
detailed materials and methods used were:

The 168 cross-bred native chickens were
fostered in the brooding area and fed commercial
feed from 1-20 days old. At the 21 days old
(164.45 + 2.97g), birds were placed in the
experimental cage divided into 168 cages and
given treatment feed. The feed composition was in
accordance with Abdurrahman et al. (2016), as
shown in Table 1.

The experiment had the following 6
treatments in a factorial arrangement:
1. E100: 0.8% dahlia tuber powder without

Lactobacillus sp.;

2. E101: 0.8% dahlia powder and 1.2 mL
Lactobacillus sp. (108 cfu / mL);

3. E102: 0.8% dahlia tuber powder and 2.4 mL
Lactobacillus sp. (108 cfu/mL) ;

4. E200: 1.2% dahlia tuber powder without
Lactobacillus sp.;

5. E201: 1.2% dahlia tuber powder and 1.2 mL
Lactobacillus sp. (108 cfu / mL);

6. E202: 1.2% dahlia tuber powder and 2.4 mL
Lactobacillus sp. (108 cfu / mL).
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Table 1 Ingredients and nutrient compositions of the experimental basal diet)

Diet ingredient Starter Finisher
................ (CZ) T
Yellow corn 53.30 54.50
Rice brand 16.00 20.00
Soybean meal 19.50 15.00
Fish meal 10.00 9.30
CaCOs 0.70 0.70
Vitamin and mineral 0.50 0.50
Total 100.00 100.00
Nutrient Composition (%)
Metabolizable energy (kcal/kg)* 2.879.55 2.879.16
Crude protein** 19.67 17.73
Ether extract** 6.42 6.35
Crude fiber** 6.38 6.60
Methionine* 0.42 0.40
Lysine* 1.95 1.06
Calcium*** 1.17 1.10
Phospor*** 0.68 0.68

*Based on Table of Badan Standarisasi Nasional (2006) and National Research Council (1994); **Result of
chemical analysis at The Laboratory of Animal Feed Science, Faculty of Animal Science, Hasanuddin University
(2014);*** result of chemical analysis at the Laboratory of Animal Nutrition and Feed Science, Faculty of Animal

and Agriculture Science, Diponegoro University (2013).

The feed was given two times a day, at 06.00
AM and 04.00 PM. Feed containing dahlia tuber
powder and Lactobacillus sp. is given every
evening. Each treatment had four replicates of 7
cross-bred native chickens each and lasted for 11
weeks. At the end of 11 weeks, birds were
weighed and slaughtered. The carcass weight was
obtained by removing the head, legs, and visceras.
The carcass is then cut into two drumsticks (right
and left), two wings (right and left), a breast, and
a back. The parameters observed were the
percentage of the carcass, percentage of the
carcass weight cut, and the meat to bone ratio.

The percentage of carcass weight (%) is
calculated from carcass weight (weight of chicken
without feathers, blood, head, neck, legs, and
visceras) divided by live weight and then
multiplied by 100%. The percentage of carcass
pieces weight (%) was calculated from the weight
of each carcass piece (breast, drumstick, back, and
wings) divided by total carcass weight and then
multiplied by 100%. The ratio of bone meat (%) is
calculated by dividing the weight of the bones by
the weight of carcass meat, then multiplied by
100%.

The data were examined in a 2x3 factorial
with two levels of prebiotics and three levels of
probiotics as the primary effects in a completely
randomized design. Significant effects were
further analyzed, and means were compared using
Duncan's multiple range test to see the difference
between each treatment. Statistical significance
was determined at P <0.01.

Yije = n+ o + B + (AB)i; + &iji

where:
Y;ji.= The results of observations in the i treatment,
and in the j repetition, General mean;

ai =The effect of dahlia tuber powder on the
i-level;

Bi=The effect of Lactobacillus sp. in the j-
level,

(Ap)ij= The interaction of the i-level dahlia
tuber powder and j-level Lactobacillus sp., ijk=
Error effect on the experimental of i-level dahlia
tuber powder, j-level Lactobacillus sp., k-level
repetition.

529



Abdurrahman et al.

RESULTS AND DISCUSSION

The results showed that the addition of feed
containing dahlia tuber powder as a source of
inulin combined with Lactobacillus sp. showed no
significant effect (P> 0.01) on the percentage of
carcass weight (Table 2). The combination of
dahlia tuber powder and Lactobacillus sp. can
increase the number of beneficial bacteria in the
intestine in the form of lactic acid bacteria, which
can produce metabolite products in the form of
short-chain fatty acids (SCFA), thereby lowering
intestinal pH and increasing nutrient absorption.
The mechanism is compatible with Teymouri et al.
(2021) found that giving a combination of
prebiotics and probiotics increased the population
of beneficial microorganisms in the intestines of
broiler chickens. Mookiah et al. (2014) also found
that the balance of the microorganism ecosystem
in the digestive tract of poultry can increase
nutrient absorption and livestock health. Based on
this, the improvement of intestinal health and
nutrient absorption due to the addition of dahlia
tuber powder as an inulin source in combination
with the bacteria Lactobacillus sp. should be
followed by an increase in carcass percentage.
According to Abdel-Raheem and Abd-Allah
(2011), feed containing a combination of
prebiotics and probiotics can increase carcass
weight because it maintains the beneficial
microbial population in the digestive tract, thereby
increasing nutrient digestibility in the digestive
tract, which in turn has an impact on improving
livestock health and performance. However, this
did not happen in this study because it may be due
to differences in probiotic sources, prebiotics, and
types of livestock. According to Mookiah et al.
(2014), differences in results can be due to
differences in strains of probiotics, prebiotics,
environmental conditions, and types of livestock.
This finding is supported by Abdel-Hafeez et al.
(2017), who found that feed containing probiotics
and prebiotics could not increase the percentage of
the chicken carcass.

According to Baéza et al. (2021) and Hidayat
and Iskandar (2017), carcass percentage is
influenced by sex, age, and live weight. The higher
live weight and age are followed by the increase
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in carcass weight. Research by Abdel-Hafeez et al.
(2017) also showed that the results of feed intake
are consistent with final body weight, body weight
gain, and carcass weight percentage. In fact, the
findings in this study indicate that the percentage
of carcass weight is not influenced by the
combination of dahlia tuber powder and
Lactobacillus sp., so it is inconsistent with Yunus
et al. (2016) who show that the combination of
inulin from dahlia tuber powder and Lactobacillus
sp. can increase body weight and daily weight
gain. The findings in this study were possible
because the increase in nutrient uptake was
distributed to the increase in nutrient content in the
meat. Abdurrahman et al. (2016) reported that
giving a combination of inulin from dahlia tuber
powder and Lactobacillus sp. causes an increase
in antioxidant activity and protein mass of cross-
breed native chicken. In addition, it is possible to
increase body weight and gain daily body weight
to be distributed to non-carcass parts such as the
neck, legs, and internal organs. The mean
percentage of carcass produced in this study was
still in the normal range even though it was cut at
11 weeks of age. According to Suwitari et al.
(2019), the mean percentage of cross-country
chicken carcasses aged 14 weeks was 59-61%.

The meat bone ratio in cross-bred native
chickens fed a combination of dahlia tuber powder
as a source of inulin combined with Lactobacillus
sp. showed no significant effect (P> 0.01) (Table
2). The meat bone ratio is the ratio of meat to the
bone in the carcass. The higher the ratio of meat to
bones followed by the greater proportion of
carcass that can be consumed. The results of the
research by Malik et al. (2016) on chickens fed
probiotics and acidifiers showed different results
with the influence on the meat-bone ratio.
According to Marcu et al. (2012), a good quality
carcass is characterized by a high proportion of
meat and a low proportion of bone and fat. The
way to determine the quality of carcass and meat
after deboning is to calculate the meat-bone ratio
for all carcasses. The average meat-bone ratio in
this study was assumed to be closely related to the
carcass percentage, which was not significantly
different.
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Table 2 Percentage of carcass weight, meat-bone ratio, and percentage of carcass cut weight)

level of Lactobacillus sp.

variable Level of dahlia tuber powder (%) (mL) mean
00 01 02
Percentage of carcass El 54.20 55.07 58.22 55.83
weight (%) E2 57.60 5228 57.50 55.79
Mean 55.90 53.68 57.86 55.81
Meat-bone ratio (%) El 211 1.85 2.23 2.06
E2 2.63 2.69 2.03 2.45
Mean 2.37 2.27 2.13 2.26
percentage of breast (%) E1 18.84 22,47 2347 2159
E2 24.44 2197 22,29 22,90
Mean 21.64 22,22 22,88 22,25
percentage of wings (%) E1 18.32 16.82 15,80 16,98
E2 16.71 18.70 16,68 17,36
Mean 17.51 1776 16,24 17,17
percentage of back (%) E1 26.22 25.75 2261 24.86
E2 26.31 25.65 24.05 25.34
Mean 26.27 2570 2333 25.10
percentage of drumstick E1 36.62 3497 38.13 36.57
(%) E2 3254 3368 3698 34.40
Mean 34.58 34.33 3756 3549

Means in the same row and column with no superscript show no significant result (P>0.05). E1=supplementation of
dahlia tuber powder at 0.8%; E2=supplementation of dahlia tuber powder at 1.2%; OO=no supplementation of
Lactobacillus sp.; Ol=supplementation of Lactobacillus sp. at 1.2 mL (10® cfu/mL); O2=supplementation of

Lactobacillus sp. at 2.4 mL (108 cfu/mL).

The results of the analysis of the percentage
of carcass weight pieces can also be related to the
percentage of carcass weight which has no
significant effect. The combination of dahlia tuber
powder and Lactobacillus sp. did not have a
significant effect (P> 0.01) (Table 2) on the
percentage of carcass cut weight. This result was
possible because of the relationship between the
percentage of carcass weight and the percentage of
cut carcass weight. These results were consistent
with research conducted by Aristides et al. (2012);
Narasimha et al. (2013); Sarangi et al. (2016), who
found that treatment of feed containing prebiotics,
probiotics, and a combination of both did not show
an increase in the percentage of carcass weight
pieces compared to untreated chicken. Research
by Iskandar et al. (1999) stated that there is a close
relationship between body weight, whole carcass
weight, and carcass weight. In contrast, the body
weights in Yunus et al. (2016) are significant. This
is possible because of differences in chicken

species with the research of Iskandar et al. (1999).
This assumption is in accordance with the opinion
of Iskandar (2005) that the development of carcass
and carcass pieces is mostly influenced by the type
of chicken.

CONCLUSION
The addition of prebiotic inulin sourced from
dahlia  tuber combined with  probiotic

Lactobacillus sp. in feed did not affect the carcass
quality of cross-bred native chickens, although, in
previous studies, the same treatment could
improve the meat quality of cross-bred native
chicken.
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