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Abstract. Cholesterol consumed more than required body will influence health problem such as
arteriosklerosis and finally resulted in coronary hearth. The purpose of this study is to evaluate the
concentration of cholesterol and fat abdomen local chicken administrated various levels of feed additives.
Totally 200 chicken from growth study were selected for 20 chicken at the age of 90 d for further cholesterol
and fat abdomen analysis. This study was designed by using completely randomized consisting of 4 treatments
and 5 replications. Four treatments in this study was administration of feed additives either in the water or in
the feed (Ao = control-vita chick 0.7 gram/liter; Ai= 20 ml/liter probio-FM; A= 0.08% MOS (manan-
oligosakarida)/kg in feed and As= herbal leuser KI 5 ml/liter). Variables observed in this study were the content
of cholesterol and fat abdomen. All data were statistically analyzed using SPSS and differences between
treatments were stated (P<0.05) by using Duncan Multiple Range Test (DMRT). The results of the study
indicated that administration of various feed additives significantly effected (P<0.05) on the cholesterol
content of breast meat of local chicken. The average of breast meat cholesterol content was 52 mg/100g, 44
mg/100g, 43 mg/100g and 46 mg/100g for Ao, A1, A2 and As respectively. Administration of administration of
various feed additives significantly reduced (P<0.05) the percentage of fat abdomen of local chicken with the
percentage of 0.78%, 0.36%, 0.27% and 0.42% for Ao, A1, A2 and As respectively. This study concluded that
administration various feed additives significantly reduced cholesterol content and the percentage of fat
abdomen with the lowest of cholesterol content 43 mg/100g and the lowest percentage of fat abdomen 0.27%
for prebiotic treatment.
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Abstrak. Konsumsi kelesterol lebih tinggi dari yang dibutuhkan oleh tubuh dapat mengakibatkan gangguan
kesehatan seperti penyakit aterosklerosis dan akhirnya mengakibatkan penyakit jantung coroner. Tujuan dari
penelitin ini adalah mengevaluasi konsentrasi kolesterol dan lemak abdomen pada ayam local yang diberikan
berbagai jenis imbuhan pakan. Sebanyak 200 ayam lokal yang digunakan pada penelitian performa diambil
sebanyak 20 ekor pada umur 90 hari untuk dianalisa lebih lanjut kandungan kolesterol pada daging dada dan
berat serta persentase lemak abdomen. Penelitian ini menggunakan rancangan acak lengkap yang terdiri dari 4
perlakuan dan 5 ulangan. Empat perlakuan dalam penelitian ini adalah penambahan imbuhan pakan baik pada
minuman maupun dicampur pada pakan (Ao = kontrol-vita chick 0.7 gram/liter; A1= 20 ml/liter probio-FM; A;=
0,08% MOS (manan-oligosakarida)/kg in dalam pakan dan As= herbal leuser KI 5 ml/liter). Variabel yang
diamati dalam penelitian ini adalah kandungan kolesterol dan berat serta persentase dari lemak abdomen.
Semua data diolah secara statistik dengan menggunakan SPSS, perbedaan antar perlakukan dinyatakan
(P<0,05), apabila terdapat perbedaan antar perlakuan dilanjutkan dengan mennggunakan uji lanjut jarak
berganda Duncan. Hasil penelitian menunjukan bahwa pemberian berbagai imbuhan pakan dapat
menurunkan kadar kolestersol dan berat lemak abdomen secara signifikan (P<0,05). Rata-rata kandungan
kolesterol perlakuan adalah 52 mg/100g, 44 mg/100g, 43 mg/100g and 46 mg/100g secara berurut untuk Ao,
A1, A> and As. Penambahan berbagai pakan imbuhan juga menurunkan berat lemak abdomen dengan
persentase rata-rata adalah 0,78%, 0,36%, 0,27% dan 0,42% secara berurut untuk Ao, A1, A2 and As. Dari hasil
penelitian ini disimpulkan bahwa penambahan berbagai imbuhan pakan secara signifikan dapat menurunkan
kadar kelesterol dan lemak abdomen dengan nilai kolesterol terendah adalah 43 mg/100g dan persentase
lemak abdomen terendah adalah 0,27% pada perlakuan penambahan prebiotik.

Kata kunci: imbuhan pakan, kolesterol, lemak abdomen dan ayam lokal
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Introduction

Local chicken meat is one of meat sources to
support protein consumption with the level of
cholesterol content of 116 mg/100 g of meat
(Saidin, 2000). Even though cholesterol was
important for human that can be used to
synthesis hormone and produce bile acid
1997), but
cholesterol consumption caused bad effect on

(Baron and Hylemon, excess
human health such as arteriosklerosis and
finally coronary hearth. According to Gropper et
(2005)

consumption for human was 300 mg/day. One

al. recommendation for cholesterol
of the ways to reduce cholesterol content is by
application of feed additives to animal feed. The
research conducted by administration different
kind feed additives have been carried out and
most of research were focused on animal
performance (Torres-Rodriguez et al.,, 2007;
Nurhayati et al., 2016).

Indonesian law has prohibited to use
antibiotic as growth promotor since 1 January
2018. Dibner dan Richards (2005) stated that
antibiotics improved resistance of pathogen
bacteria and influenced health consumers.
Therefore,
probiotic,

modulator to support animal growth could be

other feed additives such pre-

phytogenic, enzyme, immune
used to replace the role of antibiotic (Koenan et
al., 2004: Jang et al., 2007; Hartono et al., 2016;
Ibrahim et al, 2016). Various feed additives can
be used to replace antibiotic since feed
additives can improve animal performance by
depressing pathogen microbe in the tract
digestive of animals. In addition, feed additives
such as pre- probiotic also will be able to reduce
cholesterol and fat contents in the animals.
Wiryawan (2005) stated that organic acids
produced by lactic acids bacteria bound biles
it be

reabsorbed on the body and has to be excreted

and crystalized, therefore cannot
from body by feces. When the bile acids
content reduced in the heart, the body will

secrete bile acids by taking cholesterol from
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bloods and tissues system. This cycles will
reduce the content of blood and meat
cholesterol in the body.

Researches relating administration of feed
additives in animal feed have been intensively
conducted for all animal production both
A lot of

research for chicken were focused on broiler

ruminant and non-ruminant animals.

with performance parameters as indicators.
Limited number studies using local chicken by
like
cholesterol and fat content. Therefore, this

using health parameters as indicators

research was required to evaluate some
important information by using various feed
additives on cholesterol and fat abdomen on
local chicken.

Materials and Method

Animal and Nutrition

The growth study was conducted at private
small animal enterprise Banda Aceh and
followed by laboratory analysis for cholesterol
at integrated laboratory feed technology and
nutrition, Bogor Institute of Agriculture. Fat
abdomen measurements were conducted at
animal nutrition laboratory, Animal Husbandry
Department, Agricultural Faculty, Syiah Kuala
University Banda Aceh.

Totally 200 chicken from growth study were
selected for 20 chicken at the age of 90 d for
further cholesterol analysis and fat abdomen
measurement. For growth study, mixed sex
chicken were allocated for 10 DOC per unit (1x1
m) with 20 units of litter cages. Chicken were
fed ad libitum with commercial feed (24% crude
protein, 7,4% crude fat, 6% crude fiber, 8% ash
and 3200 kkal/kg) and free access of water. The
temperature was controlled from 35° C at the
beginning and reduced up to 24°C after 4
weeks. Chicken

Sample Preparation of Breast Local Chicken
Chicken from each unit of growth study

were chosen based on close weight from

average weight for cholesterol analysis and fat
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Chicken
slaughtered according to animal ethics and
fat
measurements. The content of breast chicken

abdomen measurements. were

dressed for carcass and abdomen

cholesterol was measured according to
Lieberman-Burchard method. The Liebermann—
Burchard known as acetic anhydride test is
The

positive results was indicated by the formation

applied for the detection of cholesterol.

of a green or green-blue color after a few
seconds of application test. The concentration
of cholesterol in the samples can be measured
by using spectrophotometry (Campbell et al.,
2005).

Fat abdomen weight was measured by
the
percentage of fat abdomen was calculated

weighting fat around abdomen and
based on comparison between fat abdomen
and live weight animals multiply 100 (Wintara,

2011)

Statistical Analysis

This study was designed by using completely
randomized consisting of 4 treatments and 5
replications. Four treatments in this study was
administration of feed additives either in the
water or in the feed (AO = control-vita chick 0.7
gram/liter; Al= 20 ml/liter probio-FM; A2=
0.08% MOS (Mannan-Oligosakarida)/kg in feed
and A3= herbal leuser KI 5 ml/liter).

Variables observed in this study were the
content of cholesterol and fat abdomen. All
data were statistically analyzed using SPSS and
differences between treatments were stated
(P<0.05) by using Duncan Multiple Range Test
(DMRT). Statistical model in this study was:

Yij =u+ Ti+ Eij

Yjis the j*" abservation of the i" treatment

M is the population mean

Tiis the treatment effect of the i*" treatment
& is the random error
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Results and Discussion

Cholesterol Content

Cholesterol contents of local chicken
administrated various feed additives were
shown Figure 1. The results of study indicated
that local chicken administrated various feed
(pro- prebiotic and phytogenic)

significantly influenced (P<0.05) the content of

additives

cholesterol breast local chicken.

In Figure 1 show that probiotic significantly
reduced (P<0.05) the content of cholesterol in
breast local chicken. Low of cholesterol content
in probiotic treatment since probiotic
containing lactic acid bacteria such as Bacillus,
Lactobacillus, Escherichia, Streptococcus.
Several studies indicated that probiotic was
able to reduce cholesterol content and
triglycerides and had function to maintain
health  and immune system. Research
conducted by Santoso dan Tanaka (1995)
concluded that lactic acid bacteria such as
Lactobacillus reduced cholesterol content,
triglycerides and improved immune system of
animals. Mechanism action of BAL to reduce
cholesterol content was caused by the action of
bile salt hydrolase (BSH) conjugating with bile
acids, glycine or taurine separated from steroid
to produce free bile acids. BSH enzyme
produced conjugated bile acids in the form of
free acid cholic slowly absorbed by small
intestine, therefore cholesterol total in the
body was reduced. Several kinds of BAL had
cells bounding cholesterol in the intestine
before being absorbed in the body (Surono,
2004; Ooi and Liong, 2010). The Presence of
probiotic in small intestine was able to reduce
intestinal pH, it is since probiotic produced
lactic acids as main metabolism products. Low
pH value in the intestine stimulated secretion of
bike acid to neutralize pH. Bile produced in the
hearts used cholesterol in the blood resulted in
low cholesterol concentration deposited in
meat (Hasanuddin et al., 2013). Therefore, low
cholesterol content was produced in meat of
animal addministrated probiotics.
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The average of cholesterol (mg/100g) local chicken administrated various feed additives

(pro- prebiotic and phytogenic) ; Ao = control-vita chick 0.7 gram/liter; A= 20 ml/liter
probio-FM; A= 0.08% MOS-oligosakarida/kg in feed and As= herbal leuser KI 5 ml/liter.

Administration of prebiotic also reduced
cholesterol content to 43 mg/100g, it was lower
than control (Figure 1). Generally, prebiotic was
that feed which cannot be digested by non-
ruminant animals and had beneficial effects to
host by stimulating the growth of several
beneficial microbe in the gastrointestinal.
Prebiotic  categorized as  non-digestible
carbohydrate and can be as the source of
carbohydrate for beneficial bacteria in the
gastro intestinal (Crittenden, 1999). Research
conducted by Sutama et al (2010) indicated that
low content of cholesterol in animals fed
prebiotic in the diet resulted in improving crude
fiber, therefore flow rate of feed in the
intestine was faster and reduced feed
digestibility. Crude fiber also increased the
production of bile and eliminated the bile
production in the faces, therefore heart
secreted bile acids in the body as results of bile
loss in the feces (Sitepoe, 1993). According to
Linder (1992) the process of absorption bile
acids and cholesterol from digestive tracts
depending on food fiber since fiber food can
disturbed re-absorption of cholesterol and bile
acids. Therefore, feces excretion with bile
elements such as cholesterol was increased.
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The higher of fesses excretion was the lower of
cholesterol produced by hearts cells.

Local chicken administrated by phytogenic
(herbal lauser) in feed significantly reduced
(P<0.05) the content of cholesterol to 46
mg/100 g compared to control. Herbal lauser
contains curcumin causing the reduce of
cholesterol level in breast meat of local chicken.
Research relating to herbals have been
intensively conducted. Febrisantosa et al.
(2012) stated that application of Ganoderma
lucidum  powder combined with probiotic
reduced fat content and cholesterol in meat.
Herbal lauser contain vitamin, mineral and
curcumin.  Curcumin  contains  bio-active
compound and can be found in turmeric and
Curcuma zanthorrhiza. Curcumin has colagoga
activities which is able to secrete biles to
increase bile acid in the duodenum. It resulted
in the production of cholesterol was reduced.
Cholesterol was one of metabolic products from
biles, the more biles produced ware the more
cholesterol used to produce biles (Purseglove et
al., 1981). Research conducted by Mide (2007)
using rizhome of Curcuma zanthorrhiza in the
feed significantly reduced not only abdomen fat
but cholesterol in blood chicken as well.
Decreasing of abdomen fat and cholesterol was
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caused by excretion of biles acid and
cholesterol together with feces and as result in
reducing of cholesterol in blood (Mangisah,
2003).

The weight of fat abdomen and the percentage
of fat abdomen

The results of administration various feed
additives on the weight of abdomen fat and the
percentage of abdomen fat were presented in
the Table 1. The results of the study indicated
that administration of various feed additives
(pro-, pre biotic and herbal) significantly
influenced (P<0.05) the weight of abdomen fat
and the percentage of abdomen fat. Table 1
showed that mean values of the weight of
abdomen fat were between 2.81 to 8.18 g. The
lowest mean value of the weight of abdomen
fat was 2.81+1.27 g with the treatment of
prebiotic administration and the highest was in
control with the mean value of 8.18+2.50 g. The
mean value of abdomen fat by administration
of probiotic 20 ml/L was 3.59+0.34 g and by
administration herbal lauser was 4.06 + 0.55 g.

Probiotic is as lactic acid bacteria has an
important role to reduce local chicken’s meat
fat. BAL produced lactic acids in digestive tracts
and decreased pH of digestive tracts around 5
to 6. It will improve feed digestibility and
reduced energy production. Furthermore, it will
give effect to hamper energy production. lhsan
(2006) stated that lower abdomen fat in the
local chicken in the probiotic treatment was a
result of production of lactic acid from probiotic
bacteria hindered energy production mainly in
glycolysis process. In this process, triglyceride
and Acetyl-CoA as main component of body
lipid biosynthesis including abdomen fat were

Table 1.
administrated various feed additives

decreased. According to Fontana et al. (1993)
abdomen fat increased in chicken fed low
protein and energy feed. Excess energy will be
deposited in the form of adipose tissues. One of
the parts for fat deposition in the animal body
was abdomen. Synthesis of abdomen fat
influenced either energy in feed or live weight
of animals. Gultom et al. (2012) stated that
abdomen fat tented to increase with the heavy
body weight.

Abdomen fat was also effected by crude
fiber consumption (1992). Crude fiber from
prebiotic added in feed improved bile acids at
the digestive tracts. By bounding of bile acids
resulted in absorbing of fat was hampered.
Then, bile acids bound to crude fiber ware
excreted with the feces and reduced abdomen
fat (Poendjiadi, 2005 dan Akhadiarto, 2010).
This was why in our study, administration of
prebiotic was the lowest of abdomen fat
compared to other treatments. Treatment of
herbal lauser containing curcumin also had an
important role to reduce abdomen fat.
Curcumin stimulated antibacterial in the bile
walls, in which bile acids accelerated lipid
metabolism. Liang et al, (1985) informed that
curcumin had a role to reduce body fat since
fat excreted from body though bile secretion
and pancreas. In addition, Gultom et al. (2012)
stated that fat accumulation in the abdomen fat
and absorption from parts of body was
influenced by feed. Composition of feed was
factors influencing fat in the body. Synthesis of
abdomen fat in the body was also due to excess
energy consumption (Setiawan dan Sujana,
2009).

The average of the weight of abdomen fat and the percentage of abdomen fat was

Treatment average (g) Percentage (%)
A0 (control) 8.18 +2.50° 0.78°

Al 3.59+0.34° 0.36°

A2 2.81+1.27° 0.27°

A3 4.06 +0.55° 0.42°

Mean values (five replicates +SEM) with different superscripts within columns are significantly different

49



Ilham, et al. /Animal Production. 20(1):45-52, 2018
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027

0.60

0.50

@

- @

0.40

0.30

Cholesterol Content (mg/g)

0.00

0.00 2.00 4.00

(P<0.05)

@

y =0.0095x+0.4167
R* =0.2834

6.00 8.00 10.00 12.00

Abdomen Fat (g)

Figure 2. Relating cholesterol content and the weight of abdomen fat local chicken administrated

various feed additives.

Relating Cholesterol Content and Abdomen Fat

The result of linier regression analysis
relating cholesterol content and the weight of
abdomen fat was presented in Figure 2. The
result of the study indicated that Ilow
correlation between abdomen fat and
cholesterol content local chicken fed various
feed additives with R®=28.34% with the line
equation of Y= 0.009X + 0.416. It had weak
positive correlation in which increased 0.0095 g
of abdomen fat increased 0.416 mg/g
cholesterol. Based on determination values
indicated that 28.3% reducing of cholesterol
influenced by fat abdomen and the rest was
effected by other factors. According to Pfaff and
Austic (1976) abdomen fat had correlation with
carcass, the higher abdomen fat was the higher
carcass fat. The concentration of fat in the
animal body was influenced by feed and
available energy in the feed.

Syzka et al. (2009) stated that accumulation
of abdomen fat and spread in the body was
influenced by feed. Gultom et al. (2012)
informed that abdomen fat tented to go up
with the increase of body weight. In addition,
other factor affected abdomen fat age, sex,
breed and animal production management. This
is in accordance with Yuniza (2002) stated that
fat content increased with the age and female
animals deposited fat was faster than male
animals.
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Conclusions

In conclusion, based on the results of the
study concluded that administration of various
feed additives was be able to reduce
cholesterol content and the percentage of fat
abdomen with the lowest of cholesterol
content 43 mg/100g and the lowest percentage
of fat abdomen 0.27% for prebiotic treatment.
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